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1	IPR Policy Compliance
The submitted RIT is in compliance with the ITU policy on intellectual property rights, as specified in the Common Patent Policy for ITU‑T/ITU-R/ISO/IEC.


2	Submission Templates 
The Characteristics template, the Link budget template and the compliance template for the proposed RIT are provided in the attachments. TSDSI requests WP 5D to consider this submission and to update the Document IMT-2020/7(Rev.1).
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5D/980-E

[bookmark: gjdgxs]Characteristics template for TSDSI RIT 

The description template provides the characteristics description of the TSDSI RIT. 

For this characteristic template, it has chosen to address the characteristics that are viewed to be very crucial to assist in evaluation activities for independent evaluation groups, as well as to facilitate the understanding of the RIT.



		Item

		Item to be described



		5.2.3.2.1

		Test environment(s)



		5.2.3.2.1.1

		What test environments (described in Report ITU-R M.2412-0) does this technology description template address?

This proposal targets to addresses all the five test environments across the three usage scenarios (eMBB, mMTC, and URLLC) as described in Report ITU-R M.2412-0.



		5.2.3.2.2

		Radio interface functional aspects 



		5.2.3.2.2.1

		Multiple access schemes

Which access scheme(s) does the proposal use? Describe in detail the multiple access schemes employed with their main parameters.

· Downlink and Uplink:

The multiple access is a combination of

· OFDMA: Synchronous/scheduling-based; the transmission to/from different UEs uses mutually orthogonal frequency assignments. Granularity in frequency assignment: One resource block consisting of 12 subcarriers. Multiple sub-carrier spacings are supported including 15kHz, 30kHz, 60kHz and 120kHz for data (see Item 5.2.3.2.7 and reference therein). 

1.   CP-OFDM is applied for downlink. DFT-spread OFDM and CP-OFDM are available for uplink.

2.     Spectral confinement technique(s) (e.g. filtering, windowing, etc.) for a waveform at the transmitter is transparent to the receiver. When such confinement techniques are used, the spectral utilization ratio can be enhanced.

· TDMA: Transmission to/from different UEs with separation in time. Granularity: One slot consists of 14 OFDM symbols and the physical length of one slot ranges from 0.125ms to 1ms depending on the sub-carrier spacing (for more details on the frame structure, see Item 5.2.3.2.7 and the references therein).

· SDMA: Possibility to transmit to/from multiple users using the same time/frequency resource (SDMA a.k.a. “multi-user MIMO”) as part of the advanced-antenna capabilities (for more details on the advanced-antenna capabilities, see Item 5.2.3.2.9 and the reference therein)

At least an UL transmission scheme without scheduling grant is supported for initial access. 



Inter-cell interference suppressed by processing gain of channel coding allowing for a frequency reuse of one (for more details on channel-coding, see Item 5.2.3.2.2.3 and the reference therein).



	

(Note: Synchronous means that timing offset between UEs is within cyclic prefix by e.g. timing alignment.)



For NB-IoT, the multiple access is a combination of OFDMA, TDMA, where OFDMA and TDMA are as follows

· OFDMA:

·     UL: DFT-spread OFDM. Granularity in frequency domain: A single sub-carrier with either 3.75 kHz or 15 kHz sub-carrier spacing, or 3, 6, or 12 sub-carriers with a sub-carrier spacing of 15 kHz. A resource block consists of 12 sub-carriers with 15 kHz sub-carrier spacing, or 48 sub-carriers with 3.75 kHz sub-carrier spacing → 180 kHz.

·     DL: Granularity in frequency domain: one resource block consisting of 6 or 12 subcarriers with 15 kHz sub-carrier spacing→90 or 180 kHz

· TDMA: Transmission to/from different UEs with separation in time

·     UL: Granularity: One resource unit of 1 ms, 2 ms, 4 ms, 8 ms, with 15 kHz sub-carrier spacing, depending on allocated number of sub-carrier(s); or 32 ms with 3.75 kHz sub-carrier spacing (for more details on the frame structure, see Item 5.2.3.2.7 and the references therein)

·     DL: Granularity: One resource unit (subframe) of length 1 ms.

    Repetition of a transmission is supported



		5.2.3.2.2.2

		Modulation scheme



		5.2.3.2.2.2.1

		What is the baseband modulation scheme? If both data modulation and spreading modulation are required, describe in detail.

Describe the modulation scheme employed for data and control information.

What is the symbol rate after modulation?

· Downlink:

· For both data and higher-layer control information: QPSK, 16QAM, 64QAM and 256QAM (see [T3.9038.211] sub-clause 7.3.1.2).

· L1/L2 control: QPSK (see [T3.9038.211] sub-clause 7.3.2.4).

· Symbol rate: 1344ksymbols/s per 1440kHz resource block (equivalently 168ksymbols/s per 180kHz resource block)

· Uplink:

· For both data and higher-layer control information: π/2-BPSK with spectrum shaping, QPSK, 16QAM, 64QAM and 256QAM (see [T3.9038.211] sub-clause 6.3.1.2).

· L1/L2 control: BPSK, π/2-BPSK with spectrum shaping, QPSK (see [T3.9038.211] sub-clause 6.3.2).

· Symbol rate: 1344ksymbols/s per 1440kHz resource block (equivalently 168ksymbols/s per 180kHz resource block)

The above is at least applied to eMBB.



For NB-IoT, the modulation scheme is as follows.

· Data and higher-layer control: π/2-BPSK (uplink only), π/4-QPSK (uplink only), QPSK

· L1/L2 control: π/2-BPSK (uplink), QPSK (uplink), QPSK (downlink)

Symbol rate: 168 ksymbols/s per 180 kHz resource block. For UL, less than one resource block may be allocated.



		5.2.3.2.2.2.2

		PAPR

What is the RF peak to average power ratio after baseband filtering (dB)? Describe the PAPR (peak-to-average power ratio) reduction algorithms if they are used in the proposed RIT/SRIT.

The PAPR depends on the waveform and the number of component carriers. The single component carrier transmission is assumed herein when providing the PAPR. For DFT-spread OFDM, PAPR would depend on modulation scheme as well.



For uplink using DFT-spread OFDM, the cubic metric (CM) can also be used as one of the methods of predicting the power de-rating from signal modulation characteristics, if needed. 



· Downlink:

The PAPR is 8.4dB (99.9%)

· Uplink:

· For CP-OFDM:

The PAPR is 8.4dB (99.9%)

· For DFT-spread OFDM:

The PAPR is provided in the table below.

		Modulation

		π/2 BPSK with Spectrum shaping using 1+D filter

		QPSK

		16QAM

		64QAM

		256QAM



		PAPR (99.9%)

		1.75 dB 

		5.8 dB

		6.5 dB

		6.6 dB

		6.7 dB



		CM

(99.9%)

		0.3 dB 

		1.2 dB

		2.1 dB

		2.3 dB

		2.4 dB







 Any PAPR-reduction algorithm is transmitter-implementation specific for uplink and downlink.





For NB-IoT,		

· Downlink:

The PAPR is 8.0dB (99.9%) on 180kHz resource.

· Uplink:  

The PAPR is 0.23 – 5.6 dB (99.9 %) depending on sub-carriers allocated for available NB-IoT UL modulation.



 



		5.2.3.2.2.3 

		Error control coding scheme and interleaving



		5.2.3.2.2.3.1

		Provide details of error control coding scheme for both downlink and uplink.

For example, 

–	FEC or other schemes?

The proponents can provide additional information on the decoding schemes.

· Downlink and Uplink:

· For data: Rate 1/3 or 1/5 Low density parity check (LDPC) coding, combined with rate matching based on puncturing/repetition to achieve a desired overall code rate (For more details, see [T3.9038.212] sub-clauses 5.3.2). LDPC channel coder facilitates low-latency and high-throughput decoder implementations.

· For L1/L2 control: For DCI (Downlink Control Information)/UCI (Uplink Control Information) size larger than 11 bits, Polar coding, combined with rate matching based on puncturing/repetition to achieve a desired overall code rate (For more details, see [T3.9038.212] sub-clauses 5.3.1). Otherwise, repetition for 1-bit; simplex coding for 2-bit; reedmuller coding for 3~11-bit DCI/UCI size.

The above scheme is at least applied to eMBB. 



Decoding mechanism is receiver-implementation specific



For NB-IoT, the coding scheme is as follows:

· For data: Rate 1/3 Turbo coding in UL, and rate-1/3 tail-biting convolutional coding in DL, each combined with rate matching based on puncturing/repetition to achieve a desired overall code rate; one transport block can be mapped to one or multiple resource units (for more details, see [T3.9036.212] sub-clause 6.2)

· For L1/L2 control: For L1/L2 control: Rate-1/3 tail-biting convolutional coding. Special block codes for some L1/L2 control signaling (For more details, see [T3.9036.212] sub-clauses 5.1.3.1)







		5.2.3.2.2.3.2

		Describe the bit interleaving scheme for both uplink and downlink.

· Downlink:

· For data: bit interleaver is performed for LDPC coding after rate-matching (For more details, see [T3.9038.212] sub-clauses 5.4.2.2)

· For L1/L2 control: Bit interleaving is performed as part of the encoding process for Polar coding (For more details, see [T3.9038.212] sub-clauses 5.4.1.1)

· Uplink:

· For data: bit interleaver is performed for LDPC coding after rate-matching (For more details, see [T3.9038.212] sub-clauses 5.4.2.2)

· For L1/L2 control: Bit interleaving is performed for Polar coding after rate-matching (For more details, see [T3.9038.212] sub-clauses 5.4.1.3)

The above scheme is at least applied to eMBB.



NB-IOT	

Uplink

For Control (Format 2) : Bit interleaver is not applied

For Data (Format1): Bit interleaver is performed after rate matching only for multitone transmissions (3,6,12). For single tone transmissions it is not applicable..( For more details 

     See [T3.9036.212]



-Downlink

Bit interleaver is not applied 





		[bookmark: _30j0zll]5.2.3.2.3

		Describe channel tracking capabilities (e.g. channel tracking algorithm, pilot symbol configuration, etc.) to accommodate rapidly changing delay spread profile.

To support channel tracking, different types of reference signals can be transmitted on downlink and uplink respectively.

· Downlink:

·  Primary and Secondary Synchronization signals (PSS and SSS) are transmitted periodically to the cell. The periodicity of these signals is network configurable. UEs can detect and maintain the cell timing based on these signals. If the gNB implements hybrid beamforming, then the PSS and SSS are transmitted separately to each analogue beam. Network can configure multiple PSS and SSS in frequency domain.

·  UE-specific Demodulation RS (DM-RS) for PDCCH can be used for downlink channel estimation for coherent demodulation of PDCCH (Physical Downlink Control Channel). DM-RS for PDCCH is transmitted together with the PDCCH.

· UE-specific Demodulation RS (DM-RS) for PDSCH can be used for downlink channel estimation for coherent demodulation of PDSCH (Physical Downlink Shared Channel). DM-RS for PDSCH is transmitted together with the PDSCH.

· UE-specific Phase Tracking RS (PT-RS) can be used in addition to the DM-RS for PDSCH for correcting common phase error between PDSCH symbols not containing DM-RS. It may also be used for Doppler and time varying channel tracking. PT-RS for PDSCH is transmitted together with the PDSCH upon need.

· UE-specific Channel State Information RS (CSI-RS) can be used for estimation of channel-state information (CSI) to further prepare feedback reporting to gNB to assist in MCS selection, beamforming, MIMO rank selection and resource allocation. CSI-RS transmissions are transmitted periodically, aperiodically, and semi-persistently on a configurable rate by the gNB. CSI-RS also can be used for interference measurement and fine frequency/time tracking purposes.

· Uplink:

·  UE-specific Demodulation RS (DM-RS) for PUCCH can be used for uplink channel estimation for coherent demodulation of PUCCH (Physical Uplink Control Channel). DM-RS for PUCCH is transmitted together with the PUCCH.

·  UE-specific Demodulation RS (DM-RS) for PUSCH can be used for uplink channel estimation for coherent demodulation of PUSCH (Physical Uplink Shared Channel). DM-RS for PUSCH is transmitted together with the PUSCH.

·  UE-specific Phase Tracking RS (PT-RS) can be used in addition to the DM-RS for PUSCH for correcting common phase error between PUSCH symbols not containing DM-RS. It may also be used for Doppler and time varying channel tracking. DM-RS for PUSCH is transmitted together with the PUSCH upon need.

·  UE-specific Sounding RS (SRS) can be used for estimation of uplink channel-state information to assist uplink scheduling, uplink power control, as well as assist the downlink transmission (e.g. the downlink beamforming in the scenario with UL/DL reciprocity). SRS transmissions are transmitted periodically aperiodically, and semi-persistently by the UE on a gNB configurable rate. 

Details of channel-tracking/estimation algorithms are receiver-implementation specific, and not part of the specification.

Details of channel-tracking/estimation algorithms are receiver-implementation specific, e.g. MMSE-based channel estimation with appropriate interpolation in time and frequency domain could be used.
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NB-IoT is based on following signals transmitted in the downlink: the primary and secondary narrowband synchronization signals. The narrowband primary synchronization sequence is transmitted over 11 sub-carriers from the first subcarrier to the eleventh subcarrier in the sixth subframe of each frame, and the narrowband secondary synchronization sequence is transmitted over 12 sub-carriers in the NB-IoT carrier in the tenth subframe of every other frame.



· Demodulation RS (DM-RS) for NPUSCH format 1&2 (used for Data and control respectively) can be used for uplink channel estimation for coherent demodulation of NPUSCH F1 & F2 (Narrowband Physical Uplink Shared Channel Format 1 and 2). DM-RS for NPUSCH F1& F2 is transmitted together with the NPUSCH F1 & F2. They are not UE specific, as they do not depend on RNTI. The reference sequence generation is different for single tone and multi tone. For more details refer to [T3.9036.211]



For single-tone NPUSCH with UL-SCH demodulation, uplink demodulation reference signals are transmitted in the 4- th block of the slot for 15 kHz subcarrier spacing, and in the 5-th block of the slot for 3.75 kHz subcarrier spacing. For multi-tone NPUSCH with UL-SCH demodulation, uplink demodulation reference signals are transmitted in the 4-th block of the slot. The uplink demodulation reference signals sequence length is 16 for single-tone NPUSCH with ULSCH transmission, and equals the size (number of sub-carriers) of the assigned resource for multi-tone transmission. For single-tone NPUSCH with UL-SCH transmission, multiple narrow band reference signals can be created: - Based on different base sequences; - A common Gold sequence. For multi-tone NPUSCH with UL-SCH transmission, multiple narrow band reference signals are created: - Based on different base sequences; - Different cyclic shifts of the same sequence. For NPUSCH with ACK/NAK demodulation, uplink demodulation reference signals are transmitted in the 3-rd, 4-th and 5-th block of the slot for 15 kHz subcarrier spacing, and in the 1-st, 2-nd and 3-rd block of the slot for 3.75 kHz subcarrier spacing. Multiple narrow band reference signals can be created: - Based on different base sequences; - A common Gold sequence; - Different orthogonal sequences (OCC).





		5.2.3.2.4

		Physical channel structure and multiplexing 



		5.2.3.2.4.1

		What is the physical channel bit rate (M or Gbit/s) for supported bandwidths?

i.e., the product of the modulation symbol rate (in symbols per second), bits per modulation symbol, and the number of streams supported by the antenna system.

The physical channel bit rate depends on the modulation scheme, number of spatial-multiplexing layer, number of resource blocks in the channel bandwidth and the subcarrier spacing used. The physical channel bit rate per layer can be expressed as 

Rlayer = Nmod x NRB x 2µ x 168 kbps  

where 				

· Nmod is the number of bits per modulation symbol for the applied modulation scheme (QPSK: 2, 16QAM: 4, 64QAM: 6, 256QAM: 8)

· NRB is the number of resource blocks in the aggregated frequency domain which depends on the channel bandwidth.

· µ depends on the subcarrier spacing, , given by 

For example, a 400 MHz carrier with 264 resource blocks using 120 kHz subcarrier spacing, , and 256QAM modulation results in a physical channel bit rate of 2.8 Gbit/s per layer.



NB-IOT

The physical channel bit rate depends on the modulation scheme, number of tones used in the channel bandwidth in the resource block and the subcarrier spacing used. The physical channel bit rate per user can be expressed as :

Uplink

NPUSCH Format 1

R =  Nmod x Ntone  x 12 kbps for carrier spacing of 15kHz

where 				

· Nmod is the number of bits per modulation symbol for the applied modulation scheme (QPSK: 2, BPSK:1)

· Ntone  is the number of tones . This can be 1,3,6,12

R =  Nmod x 3 kbps for carrier spacing of 3.75kHz



Downlink

R =  Nmod x 12  x 12 kbps 







		5.2.3.2.4.2

		Layer 1 and Layer 2 overhead estimation.

Describe how the RIT/SRIT accounts for all layer 1 (PHY) and layer 2 (MAC) overhead and provide an accurate estimate that includes static and dynamic overheads.

· Downlink 

The downlink L1/L2 overhead includes:

1. Different types of reference signals

a. Demodulation reference signals for PDSCH (DMRS-PDSCH)

b. Phase-tracking reference signals for PDSCH (PTRS-PDSCH)

c. Demodulation reference signals for PDCCH

d. Reference signals specifically targeting estimation of channel-state information (CSI-RS)

e. Tracking reference signals (TRS)

2. L1/L2 control signalling transmitted on the up to three first OFDM symbols of each slot 

3. Synchronization signals and physical broadcast control channel including demodulation reference signals included in the SS/PBCH block

4. PDU headers in L2 sub-layers (MAC/RLC/PDCP) 

The overhead due to different type of reference signals is given in the table below. Note that demodulation reference signals for PDCCH is included in the PDCCH overhead.

		Reference signal type

		Example configurations

		Overhead for example configurations



		DMRS-PDSCH

		As examples, DMRS can occupy 1/3, ½, or one full OFDM symbol. 1, 2, 3 or 4 symbols per slot can be configured to carry DMRS.

		2.4 % to 29 %



		PTRS- PDSCH

		1 resource elements in frequency domain every second or fourth resource block. PTRS is mainly intended for FR2.

		0.2% or 0.5 % when configured.



		CSI-RS

		1 resource element per resource block per antenna port per CSI-RS periodicity

		0.25 % for 8 antenna ports transmitted every 20 ms with 15 kHz subcarrier spacing



		TRS

		2 slots with 1/2 symbol in each slot per transmission period

		0.36 % or 0.18% respectively for 20 ms and 40ms periodicity 





The overhead due to the L1/L2 control signalling is depending on the size and periodicity of the configured CORESET in the cell and includes the overhead from the PDCCH demodulation reference signals. If the CORESET is transmitted in every slot, maximum control channel overhead is 21% assuming three symbols and whole carrier bandwidth used for CORESET, while a more typical overhead is 7% when 1/3 of the time and frequency resources in the first three symbols of a slot is allocated to PDCCH.

The overhead due to the SS/PBCH block is given by the number of SS/PBCH blocks transmitted within the SS/PBCH block period, the SS/PBCH block periodicity and the subcarrier spacing. Assuming a 100 resource block wide carrier, the overhead for 20 ms periodicity is in the range of 0.6 % to 2.3 % if the maximum number of SS/PBCH blocks are transmitted.

· Uplink

L1/L2 overhead includes:

1. Different types of reference signals

a. Demodulation reference signal for PUSCH 

b. Demodulation reference signal for PUCCH

c. Phase-tracking reference signals

a. Sounding reference signal (SRS) used for uplink channel-state estimation at the network side 

2. L1/L2 control signalling transmitted on a configurable amount of resources (see also Item 4.2.3.2.4.5)

3. L2 control overhead due to e.g., random access, uplink time-alignment control, power headroom reports and buffer-status reports

4. PDU headers in L2 layers (MAC/RLC/PDCP) 

The overhead due to due to demodulation reference signal for PUSCH is the same as the overhead for demodulation reference signal for PDSCH, i.e.  4 % to 29 % depending on number of symbols configured. Also, the phase-tracking reference signal overhead is the same in UL as in DL.

The overhead due to periodic SRS is depending on the number of symbols configured subcarrier spacing and periodicity. For 20 ms periodicity, the overhead is in the range of 0.4% to 1.4% assuming15 kHz subcarrier spacing.

Amount of uplink resources reserved for random access depends on the configuration. 

The relative overhead due to uplink time-alignment control depends on the configuration and the number of active UEs within a cell. 

The amount of overhead for buffer status reports depends on the configuration. 

The amount of overhead caused by 4 highly depends on the data packet size.





For NB-IoT, the overhead from Narrowband RS (NRS) is dependent on the number of cell-specific antenna ports N (1 or 2) and equals 8 x N / 168 %.

The overhead from NB-IoT downlink control signaling is dependent on the amount of data to be transmitted. For small infrequent data transmissions, the downlink transmissions are dominated by the L2 signaling during the connection setup. The overhead from L1 signaling is dependent on the configured scheduling cycle.

The overhead due to Narrowband synchronization signal and Narrowband system information broadcast messages is only applicable to the NB-IoT anchor carrier. The actual overhead depends on the broadcasted system information messages and their periodicity. The overhead can be estimated to be around 26.25%.



For NB-IoT UL, data and control are sharing the same resources and the overhead from L1/L2 control signaling depend on the scheduled traffic in the DL. The UL control signaling is dominated by RLC and HARQ positive or negative acknowledgments. A typical NB-IoT NPRACH overhead is in the order of 5 %.



		5.2.3.2.4.3

		Variable bit rate capabilities: 

Describe how the proposal supports different applications and services with various bit rate requirements.

For a given combination of modulation scheme, code rate, and number of spatial-multiplexing layers, the data rate available to a user can be controlled by the scheduler by assigning different number of resource blocks for the transmission. In case of multiple services, the available/assigned resource, and thus the available data rate, is shared between the services. 



		5.2.3.2.4.4

		Variable payload capabilities:

Describe how the RIT/SRIT supports IP-based application layer protocols/services (e.g., VoIP, video-streaming, interactive gaming, etc.) with variable-size payloads.

See also 5.2.3.2.4.3.



The transport-block size can vary between X bits and Y bits. The number of bits per transport block can be set with a fine granularity.

See [T3.9038.214] sub-clause 5.1.3.2 for details.



For NB-IoT, the maximum transport block size is 680 bits in the DL and 1000 bits in UL for the lowest UE category and 2536 bits for both DL and UL for the highest UE category.

See [T3.9036.213] sub-clause 16.4.1.5.1 for details.



		5.2.3.2.4.5

		Signalling transmission scheme:

Describe how transmission schemes are different for signalling/control from that of user data.

· Downlink

L1/L2 control signalling is transmitted in assigned resources time and frequency multiplexed with data within the bandwidth part (BWP, see item 5.2.3.2.8.1). Control signalling is limited to QPSK modulation (QPSK, 16QAM, 64QAM and 256QAM for data). Control signalling error correcting codes are polar codes (LDPC codes for data).

· Uplink		

L1/L2 control signalling transmitted in assigned resources and can be time and frequency multiplexed with data within the BWP. L1/L2 control signalling can also be multiplexed with data on the PUSCH. Modulation schemes for L1/L2 control signalling is π/2-BPSK, BPSK and QPSK. Control signalling error correcting codes are block codes for small payload and polar codes for larger payloads (LDPC codes for data).





For both downlink and uplink, higher-layer signalling (e.g. MAC, RLC, PDCP headers and RRC signalling) is carried within transport blocks and thus transmitted using the same physical-layer transmitter processing as user data.



For NB-IoT the L1/L2 control signaling is confined to a configured set of resource blocks and can be time multiplexed with data and are transmitted in scheduled subframes



		5.2.3.2.4.6

		Small signalling overhead

Signalling overhead refers to the radio resource that is required by the signalling divided by the total radio resource which is used to complete a transmission of a packet. The signalling includes necessary messages exchanged in DL and UL directions during a signalling mechanism, and Layer 2 protocol header for the data packet.

Describe how the RIT/SRIT supports efficient mechanism to provide small signalling overhead in case of small packet transmissions.

There are multiple control channel formats that have included, and provide various levels of overhead. There is an overhead versus scheduling flexibility trade-off that can be used by the scheduler to reduce the signalling overhead.



NB-IOT: In case of small data packet transmission, the L1/L2 control signalling during the connection setup procedure is dominating the uplink and downlink transmissions. To minimize this overhead NB-IoT, allows a UE to resume of an earlier connection. As an alternative, the data can be transmitted over the control plane, which eliminates the need to setup the data plane connection.  



		5.2.3.2.5

		Mobility management (Handover)



		5.2.3.2.5.1

		Describe the handover mechanisms and procedures which are associated with 

–	Inter-System handover including the ability to support mobility between the
RIT/SRIT and at least one other IMT system

–	Intra-System handover

	1	Intra-frequency and Inter-frequency

	2	Within the RIT or between component RITs within one SRIT (if applicable)

Characterize the type of handover strategy or strategies (for example, UE or base station assisted handover, type of handover measurements).

What other IMT system (other than IMT-2020) could be supported by the handover mechanism?

Terminology:

To ease understanding of specific terms/abbreviations used in this item here after, few main acronyms and definitions are introduced:

· NR: NR Radio Access

· NG-RAN: NG Radio Access Network (connected to 5GC)

· 5GC: 5G Core Network

· gNB, NG-RAN node providing NR user and control plane terminations towards the UE;

· ng-eNB: NG-RAN node providing E-UTRA user and control plane terminations to the UE

· en-gNB: NG-RAN node providing NR user plane and control plane protocol terminations towards the UE and acting as Secondary Node in EN-DC.

· eNB: E-UTRAN node, connecting to EPC

· MN: Master Node

· SN: Secondary Node

· MR-DC: Multi-RAT Dual Connectivity

· NE-DC: NR-E-UTRA Dual Connectivity (connected to EPC)

· EN-DC: E-UTRA-NR Dual Connectivity (connected to EPC)

· NGEN-DC: NG-RAN E-UTRA-NR Dual Connectivity (Connected to 5GC)

Inter-System handover: 

Inter-system handover is supported between 5G Core Network (5GC) and E-UTRA EPC. 

- Handover between NR in 5GC and E-UTRA in EPC is supported via inter-RAT handover. 

- Handover between E-UTRA in 5GC and E-UTRA in EPC is supported via intra-E-UTRA handover with change of CN type. The source eNB/ng-eNB decides handover procedure to trigger (e.g. via the same CN type or to the other CN type). UE has to know the target CN type from the handover command during intra-LTE inter-system HO, intra-LTE intra-system HO.



NB-IOT handover between the RIT and other IMT system is not supported. 



Intra-System handover:

1) Intra-NR handover: Network controlled mobility applies to UEs in RRC_CONNECTED and is categorized into two types of mobility: 

· Cell level mobility requires explicit RRC signalling to be triggered, i.e. handover. For inter-gNB handover, handover request, handover acknowledgement, handover command, handover complete procedure is supported between source gNB and target gNB. The release of the resources at the source gNB during the handover completion phase is triggered by the target gNB. 

· Beam level mobility does not require explicit RRC signalling to be triggered - it is dealt with at lower layers - and RRC is not required to know which beam is being used at a given point in time.

Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed between target gNB and source gNB.

2) Inter-RAT handover: Intra 5GC inter RAT mobility is supported between NR and E-UTRA. Inter RAT measurements in NR are limited to E-UTRA and the source RAT should be able to support and configure Target RAT measurement and reporting. The in-sequence and lossless handover is supported for the handover between gNB and ng-eNB. Both Xn and NG based inter-RAT handover between NG-RAN nodes is supported. Whether the handover is over Xn or CN is transparent to the UE.  The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).

	

Measurement	

In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams: the N best beams above an absolute threshold. Filtering takes place at two different levels: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams. Cell quality from beam measurements is derived in the same way for the serving cell(s) and for the non-serving cell(s). Measurement reports may contain the measurement results of the X best beams if the UE is configured to do so by the gNB.



For more details, refer to [T3.9038.300] sub-clauses 9.2.3 & 9.3.



NB-IoT: - Handover, measurement reports and inter-RAT mobility are not supported; - IN T3.9036.300 10.1.1 Mobility Management in ECM-IDLE, 10.1.4 Paging and C-plane establishment, 10.1.5 Random Access Procedure, 10.1.6 Radio Link Failure, 10.1.7 Radio Access Network Sharing and all their subsections are applicable; - All other subsections of section 10 are not applicable.



		5.2.3.2.5.2

		Describe the handover mechanisms and procedures to meet the simultaneous handover requirements of a large number of users in high speed scenarios (up to 500 km/h moving speed) with high handover success rate.



The reference signals provided have sufficient time-frequency density so that the measurements are accurate at such high speed for successful handover. The random access (PRACH) procedures have been designed to handle large number of users for handover. 



The X2 links between the base stations support fast mobility management for quick handover. 







		5.2.3.2.6

		Radio resource management 



		5.2.3.2.6.1

		Describe the radio resource management, for example support of:

–	centralised and/or distributed RRM

–	dynamic and flexible radio resource management

–	efficient load balancing.

General 
NR performs radio resource management to ensure the efficient use of the available radio resource. RRM functions include:

· Radio bearer control (RBC): the establishment, maintenance and release of radio bearer involves the configuration of radio resource. This is located in gNB/ng-eNB.

· Radio Admission Control (RAC): RAC is to admit or reject the establishment of new radio bearer. It considers QoS requirement, the priority level, overall resource situation. This is located in gNB/ng-eNB.

· Connection Mobility Control (CMC): it controls the number of UEs in idle mode and connected mode. In idle mode, cell reselection algorithm is controlled by parameter setting and in the connected mode, gNB controls UE mobility via handover and RRC connection release with redirection. 

Dynamic/flexible radio resource management

NR supports dynamic and flexible radio resource management by packet scheduling that allocates and de-allocates resources to user and control plane packets. 

Load balancing (LB)

Load balancing has the task to handle uneven distribution of the traffic load over multiple cells. The purpose of LB is thus to influence the load distribution for the higher resource utilization and QoS. LB is achieved in NR with hand-over, redirection or cell reselection. 



For NB-IoT, cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involve measurements of the serving and neighbour cells as follows: - Intra-frequency reselection is based on ranking of cells (potentially with cell specific offsets); - Inter-frequency reselection is based on ranking of frequencies (potentially with frequency specific offsets); - Blind redirection supported for load balancing.



		5.2.3.2.6.2

		Inter-RIT interworking

Describe the functional blocks and mechanisms for interworking (such as a network architecture model) between component RITs within a SRIT, if supported.

Not applicable since it is an RIT.



		5.2.3.2.6.3

		Connection/session management

The mechanisms for connection/session management over the air-interface should be described. For example:

–	The support of multiple protocol states with fast and dynamic transitions. 

–	The signalling schemes for allocating and releasing resources. 

NG-RAN support the following states:

	RRC_IDLE:

-	PLMN selection;

-	Broadcast of system information;

-	Cell re-selection mobility;

-	Paging for mobile terminated data is initiated by 5GC;

-	Paging for mobile terminated data area is managed by 5GC;

-	DRX for CN paging configured by NAS.

-	RRC_INACTIVE:

-	Broadcast of system information;

-	Cell re-selection mobility;

-	Paging is initiated by NG-RAN (RAN paging);

-	RAN-based notification area (RNA) is managed by NG- RAN;

-	DRX for RAN paging configured by NG-RAN;

-	5GC - NG-RAN connection (both C/U-planes) is established for UE;

-	The UE AS context is stored in NG-RAN and the UE;

-	NG-RAN knows the RNA which the UE belongs to.

-	RRC_CONNECTED:

-	5GC - NG-RAN connection (both C/U-planes) is established for UE;

-	The UE AS context is stored in NG-RAN and the UE;

-	NG-RAN knows the cell which the UE belongs to;

-	Transfer of unicast data to/from the UE;

-	Network controlled mobility including measurements.

Transition between RRC states:

· From RRC_IDLE to RRC_CONNECTED: RRC connection setup

· From RRC_CONNECTED to RRC_IDLE: RRC connection release

· From RRC_INACTIVE to RRC_CONNECTED: RRC connection resume

· From RRC_CONNECTED to RRC_INACTIVE: RRC connection suspension

· From RRC_INACTIVE to RRC_IDLE: RRC connection release (TBC)

· From RRC_IDLE to RRC_INACTIVE: not supported



For more details, refer to [T3.9038.300].



NB-IOT supports the following states

RRC_IDLE

PLMN selection;

-	DRX configured by NAS;

-	Broadcast of system information;

-	Paging;

-	Cell re-selection mobility;

-	The UE shall have been allocated an id which uniquely identifies the UE in a tracking area;

-	No RRC context stored in the eNB (except for a UE that supports User Plane CIoT EPS optimizations, where a context may be stored for the resume procedure);

-	Sidelink communication transmission and reception;

-	Sidelink discovery announcement and monitoring;

-	V2X sidelink communication transmission and reception;

-	EDT.

RRC_CONNECTED:

-	UE has an E-UTRAN-RRC connection;

-	UE has context in E-UTRAN;

-	E-UTRAN knows the cell which the UE belongs to;

-	Network can transmit and/or receive data to/from UE;

-	Network controlled mobility (handover and inter-RAT cell change order to GERAN with NACC);

-	Neighbour cell measurements;

-	Sidelink communication transmission and reception;

-	Sidelink discovery announcement and monitoring;

-	V2X sidelink communication transmission and reception;

-	At PDCP/RLC/MAC level:

-	UE can transmit and/or receive data to/from network;

-	UE monitors control signalling channel for shared data channel to see if any transmission over the shared data channel has been allocated to the UE;

-	UE also reports channel quality information and feedback information to eNB;

-	DRX period can be configured according to UE activity level for UE power saving and efficient resource utilization. This is under control of the eNB.

Transition between RRC states:

· From RRC_IDLE to RRC_CONNECTED: RRC connection setup

· From RRC_CONNECTED to RRC_IDLE: RRC connection release



For more details, refer to [T3.9036.300].









		5.2.3.2.7

		Frame structure



		5.2.3.2.7.1

		Describe the frame structure for downlink and uplink by providing sufficient information such as:

–	frame length,

–	the number of time slots per frame,

–	the number and position of switch points per frame for TDD

–	guard time or the number of guard bits,

–	user payload information per time slot,

–	sub-carrier spacing 

–	control channel structure and multiplexing,

–	power control bit rate.

The frame structure related information is as follows:

· Frame length, sub-carrier spacing, and time slots:

One radio frame of length 10 ms consisting of 10 subframes, each of length 1 ms. Each subframe consists of an OFDM sub-carrier spacing dependent number of slots. Each slot consists of 14 OFDM symbols (twelve OFDM symbols in case of extended cyclic prefix)

· 15 kHz SCS: 1 ms slot, 1 slot per sub-frame

· 30 kHz SCS: 0.5 ms slot, 2 slots per sub-frame

· 60 kHz SCS: 0.25 ms slot, 4 slots per sub-frame

· 120 kHz SCS: 0.125 ms slot, 8 slots per sub-frame

· 240 kHz SCS: 0.0625 ms slot (only used for synchronization, not for data)

Data transmissions can be scheduled on a slot basis, as well as on a partial slot basis, where the partial slot transmissions that may occur several times within one slot. The supported partial slot allocations and scheduling intervals are 2, 4 and 7 symbols for normal cyclic prefix, and 2, 4 and 6 symbols for extended cyclic prefix.

The slot structure supports zero, one or two DL/UL switches per slot, and dynamic selection of the link direction for each slot independently. Typically, one symbol would be allocated as guard, but different number of symbols, or even full slot could be allocated as guard.

· Downlink control channel structure:

Downlink control signaling is time and frequency multiplexed with data on a scheduling interval basis. The control region can span over 1-3 OFDM symbols in the beginning of the allocation, flexibly allocating 1-14 symbols for data transmission, including the time and frequency part of the control region that was not used for control signaling.

· Uplink control channel structure:

Uplink control signaling can be both time-multiplexed with the data of the same UE and time and frequency multiplexed with control and data of other UEs when the UE has no data to be transmitted. Uplink control signaling is piggy-backed with data i.e. transmitted with data on the PUSCH when the UE has data to be transmitted.

· Power control bit rate:

No specific power-control rate is defined, but a power control command can be sent at any slot, leading to a sub-carrier spacing specific maximum power control rate of 1/2/4/8 kHz for SCS of 15/30/60/120 kHz respectively.





NB-IOT: Frame length, sub-carrier spacing, and time slots:



For NB-IoT, the minimum time unit for transmission is a subframe in the downlink and a resource unit in the uplink. The length of a resource unit is dependent on the subcarrier spacing and number of subcarriers. Up to ten subframes or resource units can be assigned to the UE for one transmission. Sub-carrier spacings of 15kHz is supported for DL, and sub-carrier spacings of 3.75kHz and 15kHz is supported for UL (see item 5.2.3.2.2.1 for more details).

For NB-IoT, a guard period of 1ms is used for the switching time.

Downlink:

For NB-IoT, downlink control signalling and data transmission to the same UE are time multiplexed on different subframes. 



Uplink: Uplink control signalling is frequency-multiplexed with data.



· Power control bit rate:

For NB-IoT, only open-loop power control is supported.







		5.2.3.2.8

		Spectrum capabilities and duplex technologies

NOTE 1 – Parameters for both downlink and uplink should be described separately, if necessary.



		5.2.3.2.8.1

		Spectrum sharing and flexible spectrum use

Does the RIT/SRIT support flexible spectrum use and/or spectrum sharing? Provide the detail.

Description such as capability to flexibly allocate the spectrum resources in an adaptive manner for paired and un-paired spectrum to address the uplink and downlink traffic asymmetry. 

· NR supports flexible spectrum use through mechanisms including the following:

·  Multiple component carriers can be aggregated to achieve up to 6.4 GHz of transmission bandwidth. The aggregated component carriers can be either contiguous or non-contiguous in the frequency domain, including be located in separate spectrum (“spectrum aggregation”).

· In addition, within one component carrier, bandwidth part (BWP) is supported on downlink and uplink. The bandwidth of the component carrier can be divided into several bandwidth parts. From network perspective, different bandwidth parts can be associated with different numerologies (subcarrier spacing, cyclic prefix). UEs with smaller bandwidth support capability can work within a bandwidth part with an associated numerology. By this means UEs with different bandwidth support capability can work on large bandwidth component carrier. NR supports UE bandwidth part adaptation for UE power saving and numerology switching. The network can operate on a wide bandwidth carrier while it is not required for the UE to support the whole bandwidth carrier, but can work over activated bandwidth parts, thereby optimizing the use of radio resources to the traffic demand and minimizing interference to/from other systems.

· NR supports spectrum sharing with LTE. The operating carrier of NR and LTE can be overlapped or adjacent. From network perspective, NR users and LTE users can share / co-exist on the overlapped carrier in frequency division multiplexing (FDM) or time division multiplexing (TDM) manner, with dynamic scheduling or semi-static configurations. When LTE and NR spectrum overlaps, resources can be shared by LTE DL carrier and NR DL carrier, or by LTE UL carrier and NR UL carrier. OFDM symbol durations of NR and LTE can be aligned. The system allows aligning sub-carriers of LTE and NR to enable more efficient sharing of overlapped resources.

· NR can operate on a TDD band with a supplementary UL (SUL) band. In this case, NR can flexibly allocate users on either TDD band or the SUL band for uplink transmission. It is beneficial for the users at cell edge where the coverage might be limited for those users on TDD band (usually higher carrier frequency than SUL band, see item 5.2.3.2.8.3). In this case, such users can be allocated to SUL band with lower propagation loss for uplink transmission.

· NR addresses the uplink and downlink traffic asymmetry with flexible spectrum resource allocation by allowing FDD operation on a paired spectrum, different transmission directions in either part of a paired spectrum, TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changed, and TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing. DL and UL transmission directions for data can be dynamically assigned on a per-slot basis.

NR can be configured to co-exist with NB-IoT/eMTC using frequency division multiplexing (FDM) way. 

· For NB-IoT, 

· The downlink co-existence can be made by NR by configuring reserved resource blocks (RBs) which are declared as not available for PDSCH for NR users. These reserved resource blocks can be used by NB-IoT anchor and non-anchor carriers. For NR users that are scheduled on the resource block group (RBG) which includes the reserved RB, NR will configure the rate match pattern for those users using dynamic or semi-static indication. 

· For uplink, NR can use appropriate uplink resource allocation to “reserve” RBs for NB-IoT users. For example, if some of the RBs are reserved for NB-IoT, NR will allocate other RBs to its users, by either frequency domain resource allocation type 0 or type 1. By the above means, NR and NB-IoT can co-exist without any impact to each other.

· For eMTC,

· The downlink co-existence can be made by NR by configuring reserved resources for eMTC. It can be achieved by resource element (RE) level and RB level resource reservation indication.

· Similar mechanism to NB-IoT can be employed for uplink to enable NR co-existence with eMTC for uplink.





For NB-IoT,

· Flexible spectrum use is supported by using one or multiple NB-IoT carriers. 

· A single, anchor, NB-IoT carrier of 180 kHz each for UL and DL in FDD is the minimum required spectrum. 

· Additional non-anchor NB-IoT carrier(s), each of 180 kHz can be associated to the same NB-IoT cell, and a UE uses either the anchor or one non-anchor NB-IoT carrier. 

· The anchor carrier and non-anchor carrier(s) can be either contiguous or non-contiguous in the frequency domain.	

· An NB-IoT carrier can be in-band with LTE, in an LTE guard-band, or in spectrum where no LTE is present. These are termed in-band, guard-band, and standalone operation respectively. All combinations of carrier types (standalone, in-band, guard-band) are allowed.



· .



		5.2.3.2.8.2

		Channel bandwidth scalability 

Describe how the proposed RIT/SRIT supports channel bandwidth scalability, including the supported bandwidths. 

Describe whether the proposed RIT/SRIT supports extensions for scalable bandwidths wider than 100 MHz

Describe whether the proposed RIT/SRIT supports extensions for scalable bandwidths wider than 1 GHz, e.g., when operated in higher frequency bands noted in § 5.2.4.2.

Consider, for example:

–	The scalability of operating bandwidths. 

–	The scalability using single and/or multiple RF carriers.

Describe multiple contiguous (or non-contiguous) band aggregation capabilities, if any. Consider for example the aggregation of multiple channels to support higher user bit rates.

One component carrier supports a scalable bandwidth, 5, 10, 15, 20, 25, 40, 50, 60, 80, 100 MHz for frequency range 450 MHz to 6 000 MHz (see [T3.9038.101] for the actual support of bandwidth for each band), with guard band ratio from 20% to 2%; and a scalable bandwidth, 50, 100, 200, 400 MHz for frequency range 24 250-52 600 MHz (see [T3.9038.101] for the actual support of bandwidth for each band), with guard band ratio from 8% to 5%. By aggregating multiple component carriers, transmission bandwidths up to 6.4 GHz are supported to provide high data rates. Component carriers can be either contiguous or non-contiguous in the frequency domain. The number of component carriers transmitted and/or received by a mobile terminal can vary over time depending on the instantaneous data rate. 





For NB-IoT, the channel bandwidth is not scalable. There is not aggregation of multiple NB-IoT carriers – see item 5.2.3.2.8.1 for more details.





		5.2.3.2.8.3

		What are the frequency bands supported by the RIT/SRIT? Please list.

The following frequency bands will be supported, in accordance with spectrum requirements defined by Report ITU-R M.2411-0. Introduction of other ITU-R IMT identified bands are not precluded in the future. TSDSI technologies are also defined as appropriate to operate in other frequency arrangements and bands.



450-6 000 MHz:

		Band number

		UL operating band

		DL operating band



		n1

		1920 – 1980 MHz

		2110 – 2170 MHz



		n2

		1850 – 1910 MHz

		1930 – 1990 MHz



		n3

		1710 – 1785 MHz

		1805 – 1880 MHz



		n5

		824 – 849 MHz

		869 – 894MHz



		n7

		2500 – 2570 MHz

		2620 – 2690 MHz



		n8

		880 – 915 MHz

		925 – 960 MHz



		n20

		832 – 862 MHz

		791– 821MHz



		n28

		703 – 748 MHz

		758 – 803 MHz



		n38

		2570 – 2620 MHz

		2570 – 2620 MHz



		n40

		2300 -- 2400 MHz

		2300 – 2400 MHz



		n41

		2496 – 2690 MHz

		2496 – 2690 MHz



		n50

		1432 – 1517 MHz

		1432 – 1517 MHz



		n51

		1427 – 1432 MHz

		1427 – 1432 MHz



		n66

		1710 – 1780 MHz

		2110 – 2200 MHz



		n70

		1695 – 1710 MHz

		1995– 2020 MHz



		n71

		663 – 698 MHz

		617 – 652 MHz



		n74

		1427 –1470 MHz

		1475 – 1518 MHz



		n75

		N/A

		1432 – 1517 MHz



		n76

		N/A

		1427 – 1432 MHz



		n77

		3.3 – 4.2 GHz

		3.3 – 4.2 GHz



		n78

		3.3 – 3.8 GHz

		3.3 – 3.8 GHz



		n79

		4.4 – 5.0 GHz

		4.4 – 5.0 GHz



		n80

		1710 – 1785 MHz

		N/A



		n81

		880 – 915 MHz

		N/A



		n82

		832 – 862 MHz

		N/A



		n83

		703 – 748 MHz

		N/A



		n84

		1920 – 1980 MHz

		N/A



		n85

		2496 – 2690 MHz

		N/A







24250 – 52600 MHz:

		Band number

			UL operating band

		DL operating band



		n257

		26.5 –29.5 GHz

		26.5 –29.5 GHz



		n258

		24.25 – 27.5 GHz

		24.25 – 27.5 GHz



		n260



		37–40 GHz

		37–40 GHz







NB-IOT

NB IoT Frequency Band Details : 

		NB Band 

		Uplink (UL) Operating Band
BS Receive / UE Transmit  FUL_low   –  FUL_high

		Downlink (DL) Operating Band
BS Transmit / UE Receive   FDL_low   –  FDL_high

		Duplex Mode



		B1

		1920 MHz – 1980 MHz

		2110 MHz – 2170 MHz

		HD-FDD



		B2

		1850 MHz – 1910 MHz

		1930 MHz – 1990 MHz

		HD-FDD



		B3

		1710 MHz – 1785 MHz

		1805 MHz – 1880 MHz

		HD-FDD



		B5

		824 MHz – 849 MHz

		869 MHz – 894 MHz

		HD-FDD



		B8

		880 MHz – 915 MHz

		925 MHz – 960 MHz

		HD-FDD



		B12

		699 MHz – 716 MHz

		729 MHz – 746 MHz

		HD-FDD



		B13

		777 MHz – 787 MHz

		746 MHz – 756 MHz

		HD-FDD



		B17

		704 MHz – 716 MHz

		734 MHz – 746 MHz

		HD-FDD



		B18

		815 MHz – 830 MHz

		860 MHz -875 MHz

		HD-FDD



		B19

		830 MHz – 845 MHz

		875 MHz – 890 MHz

		HD-FDD



		B20

		832 MHz – 862 MHz

		791 MHz -821 MHz

		HD-FDD



		B26

		814 MHz – 849 MHz

		859 MHz – 894 MHz

		HD-FDD



		B28

		703 MHz – 748 MHz

		758 MHz – 803 MHz

		HD-FDD



		B66

		1710 MHz – 1780 MHz

		2110 MHz – 2200 MHz

		HD-FDD







		NB Band 

		Uplink (UL) Operating Band
BS Receive / UE Transmit FUL_low   –  FUL_high

		Downlink (DL) Operating Band
BS Transmit / UE Receive    FDL_low   –  FDL_high

		Duplex Mode



		B11

		1427.9 MHz – 1447.9 MHz

		1475.9 MHz – 1495.9 MHz

		HD-FDD



		B25

		1850 MHz – 1915 MHz

		1930 MHz -1995 MHz

		HD-FDD



		B31

		452.5 MHz – 457.5 MHz

		462.5 MHz – 467.5 MHz

		HD- FDD



		B70

		1695 MHz – 1710 MHz

		1995 MHz – 2020 MHz

		HD-FDD







		NB Band 

		Uplink (UL) Operating Band
BS Receive / UE Transmit  FUL_low   –  FUL_high

		Downlink (DL) Operating Band
BS Transmit / UE Receive    FDL_low   –  FDL_high

		Duplex Mode



		B4

		1710 MHz – 1755 MHz

		2110 MHz – 2155 MHz

		HD-FDD



		B14

		788 MHz – 798 MHz

		758 MHz – 768 MHz

		HD-FDD



		B71

		663 MHz – 698 MHz

		617 MHz – 783 MHz

		HD-FDD



		B72

		451 MHz – 456 MHz

		461 MHz – 466 MHz

		HD-FDD



		B73

		450 MHz – 455 MHz

		461 MHz – 465 MHz

		HD -FDD



		B74

		1427 MHz – 1470 MHz

		1475 MHz -1518 MHz

		HD- FDD



		B85

		698 MHz – 716 MHz

		728 MHz – 746 MHz

		HD-FDD









		5.2.3.2.8.4

		What is the minimum amount of spectrum required to deploy a contiguous network, including guard bands (MHz)? 

The minimum amount of paired spectrum is 2 x 5 MHz the minimum amount of unpaired spectrum is 5 MHz 



For NB-IoT, the minimum amount of unpaired spectrum is 0.2 MHz.





		5.2.3.2.8.5

		What are the minimum and maximum transmission bandwidth (MHz) measured at the 3 dB down points?

The 3dB bandwidth is not part of the specifications, however:

· The minimum 99% channel bandwidth (occupied bandwidth of single component carrier) is 

· 5 MHz for frequency range 450 – 6000 MHz;

·  50 MHz for frequency range 24250 – 52600 MHz

· The maximum 99% channel bandwidth (occupied bandwidth of single component carrier) is 

· 100 MHz for frequency range 450 – 6000 MHz; 

· 400 MHz for frequency range 24250 – 52600 MHz

· Multiple component carriers can be aggregated to achieve up to 6.4 GHz of transmission bandwidth.



For NB-IoT, the 99% channel bandwidth is 0.2 MHz.



		5.2.3.2.8.6

		What duplexing scheme(s) is (are) described in this template? 
(e.g. TDD, FDD or half-duplex FDD). 

Provide the description such as:

–	What duplexing scheme(s) can be applied to paired spectrum? Provide the details (see below as some examples).

–	What duplexing scheme(s) can be applied to un-paired spectrum? Provide the details (see below as some examples).

Describe details such as:

–	What is the minimum (up/down) frequency separation in case 
of full- and half-duplex FDD? 

–	What is the requirement of transmit/receive isolation in case 
of full- a half-duplex FDD? Does the RIT require a duplexer 
in either the UE or base station? 

–	What is the minimum (up/down) time separation in case of TDD?

–	Whether the DL/UL ratio variable for TDD? What is the DL/UL ratio supported? If the DL/UL ratio for TDD is variable, what would be the coexistence criteria for adjacent cells?

NR supports paired and unpaired spectrum and allows FDD operation on a paired spectrum, different transmission directions in either part of a paired spectrum, TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changed, and TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing. DL and UL transmission directions for data can be dynamically assigned on a per-slot basis.

·    For FDD operation, it supports full-duplex FDD. 

·       For both base station and terminal, a duplexer is needed for full-duplex FDD. 

·  For full-duplex FDD, the required transmit/receive isolation is a UE function of; the Tx emission mask (emission level on the Rx frequency, the TX-Rx frequency spacing, the Tx- Rx duplex filter isolation, the TX and RX configuration (RB location, RB power and RB allocation) and the required Rx desense criteria. For the supported operating bands, the parameters including the minimum (up/down) Tx to Rx frequency separation and the minimum Tx-Rx band gap are being defined in TSDSI.

· For different transmission directions in either part of a paired spectrum, a duplexer is needed for both base station and the terminal. The required frequency separation between the paired spectrum is the same as full-duplex FDD. The supported DL/UL resource assignment configurations for TDD can be applied.

· For TDD operation, it supports variable DL/UL resource assignment ranging in a radio frame from 10/0 (ten downlink slots and no uplink slot) to 0/10 (no downlink slot and ten uplink slots). It also supports a slot with DL part and UL part. DL and UL transmission directions for data can be dynamically assigned on a per-slot basis. Adjacent cells using the same carrier frequency can use the same or different DL/UL resource assignment configuration.

· For both the base station and the terminal, duplexer is not needed.

· The TDD guard time is configurable to meet different deployment scenarios.



For NB-IoT, Half-duplex FDD and TDD are supported. The terminal does not need a duplexer, and there is no specified transmit / receive isolation due to half-duplex mode.



		5.2.3.2.9

		Support of Advanced antenna capabilities



		5.2.3.2.9.1

		Fully describe the multi-antenna systems (e.g. massive MIMO) supported in the UE, base station, or both that can be used and/or must be used; characterize their impacts on systems performance; e.g., does the RIT have the capability for the use of:

–	spatial multiplexing techniques,

–	spatial transmit diversity techniques,

–	beam-forming techniques (e.g., analog, digital, hybrid). 

The multi-antenna systems in NR supports the following MIMO transmission schemes at both the UE and the base station:

· Spatial multiplexing with DM-RS based closed loop, open loop and semi-open loop transmission schemes are supported. Both codebook and non-codebook based transmission is supported in DL and UL.

· Spatial transmit diversity is supported by using specification transparent diversity schemes

· Hybrid beamforming including both digital and analog beamforming is supported. Beam management with periodic and aperiodic beam refinement is also supported.





		5.2.3.2.9.2

		How many antenna elements are supported by the base station and UE for transmission and reception? What is the antenna spacing (in wavelengths)? 

NR supports {1, 2, 4, 8, 12, 16, 24, 32} antenna ports in the DL and {1, 2, 4} antenna ports in the UL.

Base Station and UE support rectangular antenna arrays. The rectangular panel array antenna can be described by the following tuple , where  is the number of panels in a column,  is the number of panels in row,  are the number of vertical, horizontal antenna elements within a panel and  is number of polarizations per antenna element. The spacing in vertical and horizontal dimensions between the panels is specified by  and between antenna elements by.[image: ]



NR specification is flexible to support various antenna spacing, number of antenna elements, antenna port layouts and antenna virtualization approaches.



		5.2.3.2.9.3

		Provide details on the antenna configuration that is used in the self-evaluation.

The information will be provided with self-evaluation results.



		5.2.3.2.9.4

		If spatial multiplexing (MIMO) is supported, does the proposal support (provide details if supported)

–	Single-codeword (SCW) and/or multi-codeword (MCW)

–	Open and/or closed loop MIMO

–	Cooperative MIMO

–	Single-user MIMO and/or multi-user MIMO.

In NR, spatial multiplexing is supported with the following options:

		

Single codeword is supported for 1-4 layer transmissions and two codewords are supported for 5-8 layer transmissions in DL. Only single codeword is supported for 1- 4 layer transmissions in UL

Both open and closed loop MIMO are supported in NR, where for demodulation of data, receiver does not require knowledge of the precoding matrix used at the transmitter. Dynamic switching between different transmission schemes is also supported

Both single-user and multi-user MIMO are supported. For the case of single-user MIMO transmissions, up to 8 orthogonal DM-RS ports are supported in DL and up to 4 orthogonal DM-RS ports are supported in UL. For multi-user MIMO up to 12 orthogonal DM-RS ports with up to 4 orthogonal ports per UE are supported.



NR supports coordinated multipoint transmission/reception, which could be used to implement different forms of cooperative multi-antenna (MIMO) transmission schemes.



		5.2.3.2.9.5

		Other antenna technologies 

Does the RIT/SRIT support other antenna technologies, for example:

–	remote antennas,

–	distributed antennas.

If so, please describe.

The use of remote antennas and distributed antennas is supported by NR.



		5.2.3.2.9.6

		Provide the antenna tilt angle used in the self-evaluation.

The information will be provided with self evaluation results.



		5.2.3.2.10

		Link adaptation and power control



		5.2.3.2.10.1

		Describe link adaptation techniques employed by RIT/SRIT, including:

–	the supported modulation and coding schemes,

–	the supporting channel quality measurements, the reporting of these measurements, their frequency and granularity.

Provide details of any adaptive modulation and coding schemes, including:

–	Hybrid ARQ or other retransmission mechanisms? 

–	Algorithms for adaptive modulation and coding, which are used in the self-evaluation. 

–	Other schemes?

For data, the RIT supports dynamic indication of 

1. combinations of modulation scheme and target code rate and,

2. the resource allocation in frequency and time (The resource allocation in frequency is within BWP)

that the UE uses to determine the transport block size where the possible combinations cover a large range of possible data and channel coding rates. 28 different target coding rates can be indicated (29 if 256QAM is not enabled) and the target code rate range is 0.1 to 0.9.  

In both downlink and uplink, link adaptation (selection of modulation scheme and code rate) is controlled by the base station. In the downlink, the network selection of modulation-scheme/code-rate combination can e.g. be based on channel state information (CSI) reported by the terminals. The RIT features a flexible CSI framework where the type of CSI, reporting quantity, frequency-granularity and time-domain behaviour can be configured. Both periodic and aperiodic(triggered) reporting modes are supported, controlled by the base station, where the aperiodic reporting allows the network to request which CSI-RS resources to report the CSI for. More details can be found in [T3.9038.214] section 5.2. In the uplink the base station may measure either the traffic channel or sounding reference signals and use this as input to the link adaptation. More details can be found in [T3.9038.214] section 6.2.1.

On the MAC layer, hybrid ARQ with soft-combining between transmissions is supported. Different redundancy versions can be used for different transmissions. The modulation and coding scheme may be changed for retransmissions. In order to minimize delay and feedback, a set of parallel stop-and-wait protocols are used. To correct possible residual errors, the MAC ARQ is complemented by a robust selective-repeat ARQ protocol on the RLC layer. More details are found in [T3.9038.321] and [T3.9038.322].





For NB-IoT π/2BPSK and QPSK modulation schemes are supported. Transmissions of a transport block can be mapped to between 1 and 10 subframes to adapt the code rate of the transmission. In its most basic form, the link adaptation supports 116 alternative modulation-scheme/code-rate combinations for the UL and 104 alternatives for the DL. To further enhance the link robustness NB-IoT supports repetition based transmission scheme using up to 2048 repetitions of each modulation-scheme/code-rate combination.

During the connection setup procedure NB-IoT supports a basic UE feedback mechanism which allows the base station to access the coupling loss experienced by a UE. 



For NB-IoT, Uplink ACK/NAKs in response to downlink (re)transmissions are sent on NPUSCH; For NB-IoT, Asynchronous adaptive HARQ is supported; For NB-IoT Downlink ACK/NAKs in response to uplink (re)transmissions are sent on NPDCCH, and uplink re-transmissions are always triggered according to Downlink ACK/NAK on the NPDCCH;  



		5.2.3.2.10.2

		Provide details of any power control scheme included in the proposal, for example:

–	Power control step size (dB)

–	Power control cycles per second

–	Power control dynamic range (dB)

–	Minimum transmit power level with power control

–	Associated signalling and control messages.

Uplink power control is independent for uplink data (PUSCH), uplink control (PUCCH) and sounding reference signal SRS. The uplink power control is based on both signal-strength measurements done by the terminal itself (open-loop power control), as well as measurements by the base station. The latter measurements are used to generate power-control commands that are subsequently fed back to the terminals as part of the downlink control signalling (closed-loop power control). Both absolute and relative power-control commands are supported. There are four available relative power adjustments (“step size”) in case of relative power control, TBD. For uplink data, multiple closed loop power control processes can be configured, including the possibility separate processes with transmission beam indication. The time between power-control commands for PUSCH and PUCCH is the same as the scheduling periodicity for the PUSCH and the PDSCH, respectively. More details about uplink power control are found in [T3.9038.213] section 7.



Downlink power control is network-implementation specific and thus outside the scope of the specification. A simple and efficient power control strategy is to transmit with a constant output power. Variations in channel conditions and interference levels are adapted to by means of scheduling and link adaptation.



NBIOT

The RIT uplink power control is based on both signal-strength measurements done by the terminal itself (open-loop power control), as well as measurements by the base station. The later measurements are used to generate power-control commands that are subsequently fed back to the terminals as part of the downlink control signaling (closed-loop power control). Both absolute and relative power-control commands are supported. The available relative power adjustments (“step size”) in case of relative power control are [-1 dB, 0 dB, +1 dB, +3 dB]. The time between power-control commands can be down to 1ms, but even down to roughly 140 µs for sTTI. The minimum transmit power requirement, – 40dBm, yields a dynamic range of -40 to 23=63dB for a terminal with maximum power 23dBm. Higher power terminals with 26 dBm and 31 dBm maximum power are also supported increasing the dynamic range accordingly. For NB-IoT maximum UE power supported are 14 dBm, 20 dBm and 23 dBm. NB-IoT only supports the open-loop power control, with a constraint that full power is used when the UE is commanded to use 2 or more repetitions of a physical channel. More details about uplink power control are found in [T3.9036.213].

Downlink power control is, with the exception for NB-IoT, network-implementation specific and thus outside the scope of the specification. A simple and efficient power control strategy is to transmit with a constant output power. Variations in channel conditions and interference levels are adapted to by means of scheduling and link adaptation rather than with power control. For NB-IoT the network is mandated to support at least 6 dB power boosting of the PRB carrying the synchronization and broadcast signaling. The configured power boosting value is signaled by the base station to the terminals.





		5.2.3.2.11

		Power classes



		5.2.3.2.11.1 

		UE emitted power



		5.2.3.2.11.1.1

		What is the radiated antenna power measured at the antenna (dBm)?

For frequency range 1, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.  The maximum output power is defined by UE power class as following table.

									<UE maximum output power for frequency range 1>

		Power class

		PPowerClass (dBm)

		Tolerance



		2

		26

		+2/-3



		3

		23

		+2/-3~-2



		Note 1: PPowerClass is the maximum UE power specified without taking into account the tolerance







For frequency range 2, the maximum output power radiated by the UE for any transmission bandwidth of NR carrier is defined as TRP (Total Radiated Power) and EIRP (Equivalent Isotropically Radiated Power). Unlike UE power class for frequency range 1, where each UE power class is specified as a nominal value with +/- tolerance, UE power class for frequency range 2 specifies a UE minimum peak EIRP, minimum spherical coverage EIRP, and UE maximum output power limits for each power class as following table. In particular, Power class 1 UE is used for fixed wireless access (FWA).



<UE minimum peak EIRP for frequency range 2>

		

		Min peak EIRP (dBm)



		Operating band

		Power class 1

		Power class 2

		Power class 3

		Power class 4



		n257

		40.0

		29

		22.4

		34



		n258

		40.0

		29

		22.4

		34



		n260

		38.0

		

		20.6

		31



		n261

		40.0

		29

		22.4

		34



		NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance







<UE minimum spherical coverage EIRP for frequency range 2>

		

		Min spherical coverage EIRP (dBm)



		Operating band

		Power class 1

		Power class 2

		Power class 3

		Power class 4



		n257

		32.0@85%

		18@60%

		11.5@50%

		25@20%



		n258

		32.0@85%

		18@60%

		11.5@50%

		25@20%



		n260

		30.0@85%

		

		8@50%

		19@20%



		n261

		32.0@85%

		18@60%

		11.5@50%

		25@20%



		NOTE 1:	Minimum spherical coverage EIRP is defined as the lower limit without tolerance at x% of the distribution of radiated power measured over the full sphere around the UE.







<UE maximum output power limits for frequency range 2>

		Operating band

		Power class 1

		Power class 2

		Power class 3

		Power class 4



		

		Max TRP (dBm)

		Max EIRP

(dBm)

		Max TRP (dBm)

		Max EIRP

(dBm)

		Max TRP (dBm)

		Max EIRP

(dBm)

		Max TRP (dBm)

		Max EIRP

(dBm)



		n257

		35

		55

		23

		43

		23

		43

		23

		43



		n258

		35

		55

		23

		43

		23

		43

		23

		43



		n260

		35

		55

		

		

		23

		43

		23

		43



		n261

		35

		55

		23

		43

		23

		43

		23

		43





.



For NB-IoT UE, UE power classes with the maximum output power of 20dBm and 14dBm are additionally defined in addition to UE power class with 23dBm maximum output power



		5.2.3.2.11.1.2 

		What is the maximum peak power transmitted while in active or busy state?

 See item 5.2.3.2.11.1.1



		5.2.3.2.11.1.3

		What is the time averaged power transmitted while in active or busy state? Provide a detailed explanation used to calculate this time average power.

 The time averaged power transmitted in active state is subject to the type of signal/channel, UE channel condition, allocated bandwidth, and deployment scenario, etc. One example of estimate averaged transmit power is to take median of minimum UE output power and maximum UE output power (e.g. around -10dBm). It is noted that NR minimum UE output power is defined in TS38.101, as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks).

<Minimum UE output power for frequency range 1>

		Channel bandwidth

(MHz)

		Minimum output power

(dBm)

		Measurement bandwidth

(MHz)



		5

		-40

		4.515



		10

		-40

		9.375



		15

		-40

			14.235



		20

		-40

		19.095



		25

		-39

			23.955



		30

		-38.2

		28.815



		40

		-37

		38.895



		50

		-36

		48.615



		60

		-35.2

		58.35



		80

		-34

				78.15



		90

		-33.5

		88.23



		100

		-33

		98.31







<Minimum UE output power for frequency range 2>

		UE power class

		Channel bandwidth

(MHz)

		Minimum output power

(dBm)

		Measurement bandwidth

(MHz)



		Power class 1

		50

		4

		47.52



		

		100

		4

		95.04



		

		200

		4

		190.08



		

		400

		4

		380.16



		Power class 2, 3, 4

		50

		-13

		47.52



		

		100

		-13

		95.04



		

		200

		-13

		190.08



		

		400

		-13

		380.16









		5.2.3.2.11.2

		Base station emitted power



		5.2.3.2.11.2.1

		What is the base station transmit power per RF carrier?

For the BS type 1-C and BS type 1-H, the BS conducted output power is measured at antenna connector for BS type 1-C, or at TAB connector for BS type 1-H. 

For the BS type 1-O and BS type 2-O, radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction

· For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period.

Base Stations intended for general-purpose applications do not have limits on the maximum transmit power. However, there may exist regional regulatory requirements which limit the maximum transmit power.



		5.2.3.2.11.2.2 

		What is the maximum peak transmitted power per RF carrier radiated from antenna?

Base Stations intended for general-purpose applications do not have limits on the maximum transmit power. However, there may exist regional regulatory requirements which limit the maximum transmit power.



		5.2.3.2.11.2.3

		What is the average transmitted power per RF carrier radiated from antenna?

 The averaged transmitted carrier power is subject to the type of signal/channel to be transmitted, bandwidth, and deployment scenario, etc.



		5.2.3.2.12

		Scheduler, QoS support and management, data services



		5.2.3.2.12.1

		QoS support

–	What QoS classes are supported?

–	How QoS classes associated with each service flow can be negotiated.

–	QoS attributes, for example:

	•	data rate (ranging from the lowest supported data rate to maximum data rate supported by the MAC/PHY);

	•	control plane and user plane latency (delivery delay);

	•	packet error ratio (after all corrections provided by the MAC/PHY layers), and delay variation (jitter).

–	Is QoS supported when handing off between radio access networks? If so, describe the corresponding procedures.

–	How users may utilize several applications with differing QoS requirements at the same time.

In NR, QoS model is based on QoS Flows, and both GBR QoS Flows and non-GBR QoS Flows are supported. At NAS level, the QoS flow is the finest granularity of QoS differentiation in a PDU session. Each QoS Flow is associated with a QoS profile which contains QoS parameters including a 5G QoS Identifier (5QI), an Allocation/ Retention Priority (ARP), Reflective QoS Attribute (RQA) for non-GBR Flows, Guaranteed Flow Bit Rate (GFBR) and Maximum Flow Bit Rate (MFBR) for GBR QoS Flows, and optionally with Notification Control and Maximum Packet Loss Rate for GBR QoS Flows. The 5QI is an index representing the resource type, priority, packet delay budget, packet error rate, maximum data burst volume, and averaging window of a QoS Flow, and up to 256 5QIs could be defined by the operator (22 of which is standardised). For each UE, one or multiple PDU sessions can be established, and within one PDU session, up to 64 QoS Flows can be allocated. At AS level, for each UE, one or multiple data bearers can be established, and QoS Flow to data bearer mapping is controlled by NG-RAN. Up to 29 data bearers can be established in parallel for a UE. One or more QoS flows can be mapped to a data bearer. Reflective mapping (UE applies the DL mapping rule to UL packets) is supported in both NAS level and AS level. QoS profile is provided by 5GC to NG-RAN and is used by NG-RAN to determine the treatment on the radio interface. The ARP as well as other QoS parameters could be used to determine which bearers to prioritise at handover. By using multiple QoS Flows / data bearers having different QoS profiles, multiple application flows with different QoS requirements could be accommodated.







		5.2.3.2.12.2

		Scheduling mechanisms

–	Exemplify scheduling algorithm(s) that may be used for full buffer and non-full buffer traffic in the technology proposal for evaluation purposes.

Describe any measurements and/or reporting required for scheduling. 

In NR physical control and shared channels can be separately and dynamically scheduled for both uplink and downlink. A scheduling unit for downlink shared channel may span from 2-14 symbols and for uplink shared channel from 1-14 symbols (14 symbols comprise a “slot”). Sub-carrier spacing for different physical channels may be dynamically changed by switching bandwidth-parts (BWP). 

Typically, NR scheduling is based on the instantaneous radio-link quality as seen by the different users, and the traffic demand and quality-of-service requirements of individual users and in the cell as a whole. The former is based on CQI reports from the terminals (downlink) or measurements of sounding signals from the terminals (uplink). Based on this the base station may e.g. apply a proportional fair scheduling algorithm. The QoS assessment is supported by means of receiving QoS information from the “higher layers”.  

For non-full buffer traffic like VOIP (or any traffic having similar characteristics) semi-persistent scheduling in DL can be applied, by which a user can be allocated time-frequency resources in a semi-persistent manner, i.e., fixed resources are allocated at certain intervals without L1/L2 control signaling each time. This is especially useful to reduce the L1/L2 control signaling overhead and to increase VoIP capacity. In addition, with UL Configured Grants, the scheduler can allocate uplink resources to users. When a configured uplink grant is active, if the user cannot find an uplink grant assigned via downlink control channel an uplink transmission according to the configured uplink grant can be made. Otherwise, if the user finds an uplink grant assigned via downlink control channel, this assignment overrides the configured uplink grant.

In general, for TDD operation a slot may be used for dynamically allocating DL or UL transmissions or both.

NR supports slot aggregation in downlink and uplink, by which time-frequency resources can be allocated consecutively to a user for a longer period than a slot by a single L1/L2 control signaling. A larger transport block size or a lower coding rate can be supported by this technique. This is especially useful when the coverage needs to be extended.

As another option to extend coverage or improve reliability in addition to slot aggregation, a set of MCS tables supporting very low code rate for both DL and UL can be used.

The scheduler may pre-empt an ongoing transmission to one user with a latency-critical transmission to another user. The scheduler can configure users to monitor interrupted transmission indications. If a user receives the interrupted transmission indication, the user may assume that no useful information to that user was carried by the resource elements included in the indication, even if some of those resource elements were already scheduled to this user. Alternatively, instead of transmitting interruption indication, the scheduler may retransmit only the preempted code blocks to a UE and instruct to do proper transport block decoding with other already received code blocks.

For the downlink and the uplink, intercell-interference coordination can be realized by the scheduler that is transparent to the physical layer.





For NB-IoT the scheduler controls the transmission duration of control channels in number of subframes in a semi-static fashion while the transmission duration of shared channels can be varied dynamically. This is beneficial for extending coverage.





		5.2.3.2.13

		Radio interface architecture and protocol stack



		5.2.3.2.13.1

		Describe details of the radio interface architecture and protocol stack such as:

–	Logical channels

–	Control channels

–	Traffic channels

Transport channels and/or physical channels.

RAN/Radio Architectures:

This RIT contains NR standalone architecture. 

The following paragraphs provide a high-level summary of radio interface protocols and channels. 

Radio Protocols:

The protocol stack for the user plane includes the following: SDAP, PDCP, RLC, MAC, and PHY sublayers (terminated in UE and gNB).

On the Control plane, the following protocols are defined:

-	RRC, PDCP, RLC, MAC and PHY sublayers (terminated in UE and gNB);

-	NAS protocol (terminated in UE and AMF)

	

For details on protocol services and functions, please refer to TSDSI specifications (e.g. [T3.9038.300]).



Radio Channels (Physical, Transport and Logical Channels)

The physical layer offers service to the MAC sublayer transport channels. The MAC sublayer offers service to the RLC sublayer logical channels. The RLC sublayer offers service to the PDCP sublayer RLC channels. The PDCP sublayer offers service to the SDAP and RRC sublayer radio bearers: data radio bearers (DRB) for user plane data and signalling radio bearers (SRB) for control plane data.

The SDAP sublayer offers 5GC QoS flows and DRBs mapping function.

The physical channels defined in the downlink are: 

-	the Physical Downlink Shared Channel (PDSCH), 

-	the Physical Downlink Control Channel (PDCCH), 

-	the Physical Broadcast Channel (PBCH), 

The physical channels defined in the uplink are: 

-	the Physical Random Access Channel (PRACH),

-	the Physical Uplink Shared Channel (PUSCH), 

-	and the Physical Uplink Control Channel (PUCCH). 

In addition to the physical channels above, PHY layer signals are defined, which can be reference signals, primary and secondary synchronization signals.

The following transport channels, and their mapping to PHY channels, are defined:

Uplink:

· Uplink Shared Channel (UL-SCH), mapped to PUSCH

· Random Access Channel (RACH), mapped to PRACH

Downlink:

· Downlink Shared Channel (DL-SCH), mapped to PDSCH

· Broadcast channel (BCH), mapped to PBCH

· Paging channel (PCH), mapped to (TBD)

Logical channels are classified into two groups: Control Channels and Traffic Channels. Control channels:

· Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.

· Paging Control Channel (PCCH): a downlink channel that transfers paging information and system information change notifications.

· Common Control Channel (CCCH): channel for transmitting control information between UEs and network. 

· Dedicated Control Channel (DCCH): a point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. 

Traffic channels: Dedicated Traffic Channel (DTCH), which can exist in both UL and DL.

In Downlink, the following connections between logical channels and transport channels exist:

· BCCH can be mapped to BCH, or DL-SCH;

· PCCH can be mapped to PCH;

· CCCH, DCCH, DTCH can be mapped to DL-SCH;

In Uplink, the following connections between logical channels and transport channels exist:

-	CCCH, DCCH, DTCH can be mapped to UL-SCH.





Other aspects



- NR QoS architecture

The QoS architecture in NG-RAN (connected to 5GC), can be summarized as follows:

For each UE, 5GC establishes one or more PDU Sessions.

For each UE, the NG-RAN establishes one or more Data Radio Bearers (DRB) per PDU Session. The NG-RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the NG-RAN establishes at least one default DRB for each PDU Session.

NAS level packet filters in the UE and in the 5GC associate UL and DL packets with QoS Flows.

AS-level mapping rules in the UE and in the NG-RAN associate UL and DL QoS Flows with DRBs



[bookmark: _1fob9te]- Carrier Aggregation (CA)

In case of CA, the multi-carrier nature of the physical layer is only exposed to the MAC layer for which one HARQ entity is required per serving cell.

[bookmark: _3znysh7]- Dual Connectivity (DC)

In DC, the radio protocol architecture that a radio bearer uses depends on how the radio bearer is setup. Four bearer types exist: MCG bearer, MCG split bearer, SCG bearer and SCG split bearer. The following terminology/definitions apply:

· Master gNB: in dual connectivity, the gNB which terminates at least NG-C.

· Secondary gNB: in dual connectivity, the gNB that is providing additional radio resources for the UE but is not the Master node.

· Master Cell Group (MCG): in dual connectivity, a group of serving cells associated with the MgNB

· Secondary Cell Group (SCG): in dual connectivity, a group of serving cells associated with the SgNB

· MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MCG.

· MCG split bearer: in dual connectivity, a bearer whose radio protocols are split at the MgNB and belong to both MCG and SCG.

· SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SCG.

· SCG split bearer: in dual connectivity, a bearer whose radio protocols are split at the SgNB and belong to both SCG and MCG.

In case of DC, the UE is configured with two MAC entities: one MAC entity for the MCG and one MAC entity for the SCG. For a split bearer, UE is configured over which link (or both) the UE transmits UL PDCP PDUs. On the link which is not responsible for UL PDCP PDUs transmission, the RLC layer only transmits corresponding ARQ feedback for the downlink data.



For more details on NR Radio Protocol architecture and channels, refer to:

[T3.9038.300], [T3.9038.401], [T3.9038.201], [T3.9037.340]
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Describe details of the radio interface architecture and protocol stack such as:

–	Logical channels

–	Control channels

–	Traffic channels

Transport channels and/or physical channels.

RAN/Radio Architectures:

This RIT contains NB-IOT standalone architecture. 

The following paragraphs provide a high-level summary of radio interface protocols and channels. 

Radio Protocols:

The protocol stack for the user plane includes the following: RRC, PDCP, RLC, MAC, and PHY sublayers (terminated in UE and gNB).

On the Control plane, the following protocols are defined:

-	RRC, PDCP, RLC, MAC and PHY sublayers (terminated in UE and gNB);

-	NAS protocol (terminated in UE and AMF)

	

For details on protocol services and functions, please refer to TSDSI specifications (e.g. [T3.9036.300]).



Radio Channels (Physical, Transport and Logical Channels)

The physical layer offers service to the MAC sublayer transport channels. The MAC sublayer offers service to the RLC sublayer logical channels. The RLC sublayer offers service to the PDCP sublayer RLC channels. The PDCP sublayer offers service to the RRC and NAS



The physical channels defined in the downlink are: 

-	the Narrowband Physical Downlink Shared Channel (NPDSCH), 

-	the Narrowband Physical Downlink Control Channel N(PDCCH), 

-	the Narrowband Physical Broadcast Channel (NPBCH), 

-   the Narrowband Reference Signal (NRS), 



The physical channels defined in the uplink are: 

-	the Narrowband Physical Random Access Channel (NPRACH),

-	the Narrowband Physical Uplink Shared Channel (NPUSCH) F0 and F1

In addition to the physical channels above, PHY layer signals are defined, which can be reference signals, primary and secondary synchronization signals.

The following transport channels, and their mapping to PHY channels, are defined:

Uplink:

· Uplink Shared Channel (UL-SCH), mapped to NPUSCH

· Random Access Channel (RACH), mapped to NPRACH

Downlink:

· Downlink Shared Channel (DL-SCH), mapped to NPDSCH

· Broadcast channel (BCH), mapped to NPBCH



		5.2.3.2.13.2

		What is the bit rate required for transmitting feedback information?

As described in other sections (e.g. 5.2.3.2.3, 5.2.3.2.10, 5.2.3.2.13.1), from a Layer1 point of view (PHY/MAC), few control (feedback/HARQ) channels are defined (in UL and DL), with specific characteristics and transmission schemes/rates.

At Layer2 level (i.e. RLC ARQ), assuming an RLC AM Status report is sent every 50 ms (configurable), with a size of few octets, e.g. 32 bits (including RLC/MAC header overhead), this results in a rate of 32/0.05= 640 bit/s



		5.2.3.2.13.3

		Channel access:

Describe in detail how RIT/SRIT accomplishes initial channel access, (e.g. contention or non-contention based).

Initial channel access is typically accomplished via the “random access procedure” (assuming no dedicated/scheduled resources are allocated). 

The random access procedure can be contention based (e.g. at initial connection from idle mode) or non-contention based (e.g. during Handover to a new cell). Random access resources and parameters are configured by the network and signaled to the UE (via broadcast or dedicated signaling).

Contention based random access procedure encompasses the transmission of a random access preamble by the UE (subject to possible contention with other UEs), followed by a random access response (RAR) in DL (including allocating specific radio resources for the uplink transmission). Afterwards, the UE transmits the initial UL message (e.g. RRC connection Request) using the allocated resources, and wait for a contention resolution message in DL (to confirming access to that UE). The UE could perform multiple attempts until it is successful in accessing the channel or until a timer (supervising the procedure) elapses.	

Non-contention based random access procedure foresees the assignment of a dedicated random access resource/preamble to a UE (e.g.  part of an HO command). This avoids the contention resolution phase, i.e. only the random access preamble and random access response messages are needed to get channel access.

From a L1 perspective, a random access preamble is transmitted (UL) in a PRACH, random access response (DL) in a PDSCH, UL transmission in a PUSCH, and contention resolution message (DL) in a PDSCH.





For more details, refer to:[ T3.9038.300], [T3.9038.321] and [T3.9038.213]
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Initial channel access is typically accomplished via the “random access procedure” (assuming no dedicated/scheduled resources are allocated) 

The random access procedure can be contention based (e.g. at initial connection from idle mode) or non-contention based (e.g. during Handover to a new cell). Random access resources and parameters are configured by the network and signaled to the UE (via broadcast or dedicated signaling).

Contention based random access procedure encompasses the transmission of a random access tone/signature by the UE (subject to possible contention with other UEs), followed by a random access response (RAR) in DL (including allocating specific radio resources for the uplink transmission). Afterwards, the UE transmits the initial UL message (e.g. RRC connection Request) using the allocated resources, and wait for a contention resolution message in DL (to confirming access to that UE). The UE could perform multiple attempts until it is successful in accessing the channel or until a timer (supervising the procedure) elapses.	

Non-contention based random access procedure foresees the assignment of a dedicated tone/signature to a UE This avoids the contention resolution phase, i.e. only the random access preamble and random access response messages are needed to get channel access.

From a L1 perspective, a random access preamble is transmitted (UL) in a NPRACH, random access response (DL) in a NPDSCH, UL transmission in a NPUSCH, and contention resolution message (DL) in a NPDSCH.





		5.2.3.2.14

		Cell selection



		5.2.3.2.14.1

		Describe in detail how the RIT/SRIT accomplishes cell selection to determine the serving cell for the users.

Cell selection is based on the following principles:

-	The UE NAS layer identifies a selected PLMN (and equivalent PLMNs, if any);

-	The UE searches the supported frequency bands (RIT specific) and for each carrier frequency it searches and identifies the strongest cell. It reads cell broadcast information to identify its PLMN(s) and other relevant parameters (e.g. related to cell restrictions);

-	The UE seeks to identify a suitable cell; if it is not able to identify a “suitable” cell it seeks to identify an “acceptable” cell. 

-	A cell is “suitable” if: the measured cell attributes satisfy the cell selection criteria (based on DL radio signal strength/quality); the cell belongs to the selected/equivalent PLMN; cell is not restricted (e.g. cell is not barred/reserved or part of "forbidden" roaming areas);

-	An “acceptable” cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred.

Among the identified suitable (or acceptable) cells, the UE selects the strongest cell, (technically it “camps” on that cell).

As signalled/configured by the radio network, certain frequencies or RITs could be prioritized for camping.





For more details, refer to: [T3.9038.300] sub-clause 9.2.1.1 and [T3.9038.304] sub-clause 5.2



NB-IOT uses specific DL signals and (optimized/limited) cell search and measurement procedures



NB-IOT

Cell selection is required on transition from EMM_DETACHED to EMM-REGISTERED and from ECM-IDLE or ECM-CONNECTED.

Cell selection:

-	The UE NAS layer identifies a selected PLMN and equivalent PLMNs;

-	The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-	The UE may search each carrier in turn ("initial cell selection") or make use of stored information to shorten the search ("stored information cell selection").

-	The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-	A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of "forbidden tracking areas for roaming";

-	An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred.

Transition to RRC_IDLE:

	On transition from RRC_CONNECTED to RRC_IDLE, a UE should camp on the last cell for which it was in RRC_CONNECTED or a cell/any cell of set of cells or frequency be assigned by RRC in the state transition message.

Recovery from out of coverage:

	The UE should attempt to find a suitable cell in the manner described for stored information or initial cell selection above. If no suitable cell is found on any frequency or RAT the UE should attempt to find an acceptable cell.

For more details, refer to: [T3.9036.300] sub-clause 10.1.1.1







		5.2.3.2.15

		Location determination mechanisms



		5.2.3.2.15.1

		Describe any location determination mechanisms that may be used, e.g., to support location-based services. 

NG RAN provides mechanisms to support or assist the determination of the geographical position of a UE. UE position knowledge can be used for Radio Resource Management, location based services for operators, subscribers, and third party service providers. User plane (U-plane) based solution (SUPL) as well as control plane (C-plane) based techniques are supported and adapted from capabilities already supported for E-UTRAN, UTRAN and GERAN, etc. 

The standard positioning methods supported for NG-RAN access include:

-	network-assisted GNSS methods;

-	observed time difference of arrival (OTDOA) positioning;

-	enhanced cell ID methods;

-	barometric pressure sensor positioning;

-	WLAN positioning;	

-	Bluetooth positioning;

-	terrestrial beacon system (TBS) positioning.

Use of one or more methods from the list above and hybrid positioning using multiple methods is supported using either UE-based, UE-assisted/LMF-based, and NG-RAN node assisted versions.



In future releases, the work on NG-RAN RAT-dependent and RAT-independent positioning solutions is expected to continue and further enrich the location determination mechanisms that may be used to support location based services.







		5.2.3.2.16

		Priority access mechanisms



		5.2.3.2.16.1

		Describe techniques employed to support prioritization of access to radio or network resources for specific services or specific users (e.g., to allow access by emergency services).

NR supports overload and access control functionality such as RACH back off, RRC Connection Reject, RRC Connection Release and UE based access barring mechanisms. One unified access control framework as specified in TS 22.261 section 6.22 is applied for NR. For each access attempt one Access Category and one or more Access Identities are selected.

NR broadcasts barring control information associated with Access Categories and Access Identities and the UE determines whether an identified access attempt is authorized or not, based on the broadcasted barring information and the selected Access Category and Access Identities. In the case of multiple core networks sharing the same RAN, the RAN provides broadcasted barring control information for each PLMN individually.

The unified access control framework is applicable to all UE states (RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state).

For NAS triggered requests, the UE NAS determines one access category and access identity(ies) for the given access attempt and provides them to RRC for access control check. The RRC performs access barring check based on the access control information and the determined access category and access identities. The RRC indicates whether the access attempt is allowed or not to NAS layer. The NAS also performs the mapping of the access category and access identity(ies) associated with the access attempt to establishment cause and provides the establishment cause to RRC for inclusion in connection request to enable the gNB to decide whether to reject the request.

For AS triggered request (i.e. RNA update), the RRC determines the resume cause value and the corresponding access category.







		5.2.3.2.17

		Unicast, multicast and broadcast



		5.2.3.2.17.1

		Describe how the RIT/SRIT enables:

–	broadcast capabilities,

–	multicast capabilities,

–	unicast capabilities,

using both dedicated carriers and/or shared carriers. Please describe how all three capabilities can exist simultaneously.

The RIT supports mostly unicast transmission of data to/from users.
Broadcast capabilities pertain to support and transmission of cell-wide system information/parameters, as well as broadcast/based emergency services (e.g. public warning messages).



[bookmark: _Toc516494138][bookmark: _Toc518053663]For NB-IoT/eMTC, recent broadcast/multicast enhancements are:

Multicast downlink transmission based on Single-Cell Point-to-Multipoint (SC-PTM).



		5.2.3.2.17.2

		Describe whether the proposal is capable of providing multiple user services simultaneously to any user with appropriate channel capacity assignments?

Multiple services per user can be supported by setting up multiple data radio bearers (DRBs) per user/device. Each radio bearer is characterized by an individual QoS profile/flow. 
Multiple services per user/device can also be supported by mapping multiple services to a single bearer, if the QoS is the same for these services.

The new SDAP sublayer (in the Access Stratum) provides mapping function between (5GC) QoS flows and DRBs.



See more details on QoS in 5.2.3.2.12 and 5.2.3.2.13.



		5.2.3.2.17.3

		Provide details of the codec used.

Does the RIT/SRIT support multiple voice and/or video codecs? Provide the detail.

The RIT could support various voice and video codecs, as desired. In fact, the radio interface technology (fully IP-based) is mostly agnostic to such codecs, and capable of accommodating diverse range of codec types, rates and operation (fixed/dynamic/adaptive). This enables support for all main codecs used/defined today (e.g. AMR-NB/WB, EVS), as well as the capability to support more enhanced codecs that may be defined in future.



		5.2.3.2.18

		Privacy, authorization, encryption, authentication and legal intercept schemes 



		5.2.3.2.18.1

		Any privacy, authorization, encryption, authentication and legal intercept schemes that are enabled in the radio interface technology should be described. Describe whether any synchronisation is needed for privacy and encryptions mechanisms used in the RIT/SRIT.

Describe how the RIT/SRIT addresses the radio access security, with a particular focus on the following security items:

–	system signalling integrity and confidentiality,

–	user equipment identity authentication and confidentiality,

–	 subscriber identity authentication and confidentiality,

–	 user data integrity and confidentiality

Describe how the RIT/SRIT may be protected against attacks, for example: 

–	passive, 

–	man, in the middle,

–	replay,

–	denial of service. 

NR has made substantial enhancements to subscriber’s privacy compared to earlier generations, see   [T3.9033.501]. The most important enhancement is the concealment of subscription permanent identifier over-the-air. This feature is mainly aimed against the active attacker. Another enhancement is the guaranteed regular refreshment of subscription temporary identifier. This feature is mainly aimed against the passive attacker. Yet another effort is description of a device-assisted network-based framework for false base station detection. This feature can be used to thwart denial-of-service kind of attackers.



The new features in NR, e.g., multi connectivity, and deploying a single base station as two split units, also help improve resilience of the radio access network.



Authentication/authorization in NR builds on strong cryptographic primitives and security characteristics that already existed in LTE-Advanced. On top of this, NR has made great improvement by introduction of the flexible authentication framework for both the TSDSI and external network. Even further, NR has significantly reduced the risk of fraud against the subscribers.



NR includes protection against eavesdropping, modification, and replay attacks. The strong and well-proven security algorithms from the LTE-Advanced system are reused. Signalling traffic is encrypted and integrity protected. User plane traffic is encrypted and can be integrity protected. This integrity protection of user plane traffic is a new enhancement in NR.



All the enhancements in NR are made while simultaneously complying with regulatory duties. Legal intercept is provided by core network functions.



		5.2.3.2.19

		Frequency planning



		5.2.3.2.19.1

		How does the RIT/SRIT support adding new cells or new RF carriers? Provide details.

1008 physical cell identities are supported. Thus, theoretically 1008-cell reuse is realized. In the case of NR operating with a TDD carrier and an SUL carrier, the cell identity is the same. In the case of NR operating with carrier aggregation, the cell identities are allocated to each of the aggregated carrier.

Actual cell deployment is operation specific. Self configuration can be also supported.



NB-IOT

504 physical cell identities are supported. Thus theoretically 504 cell reuse is realized. NB-IoT can be deployed in 3 different modes; namely In-band, Guard-band and Stand-Alone. The choice of the deployment mode is critical, has impact on network dimensioning, QoS as well as total cost of ownership (TCO). For Guard Band mode and In–Band mode simply upgrading the eNodeB is sufficient. Standalone mode requires huge effort to reframe the existing GSM/UMTS



		5.2.3.2.20

		Interference mitigation within radio interface



		5.2.3.2.20.1

		Does the proposal support Interference mitigation? If so, describe the corresponding mechanism.

The RIT has been designed with the aim to minimize the always-on signals to reduce the interference in the system. This is achieved by:

· Support longer periodicities for synchronization signals, broadcast channels and periodic reference signals

· Use UE-specific demodulation reference signals for control and data that are only transmitted when control and/or data is being transmitted

· Control channel resource allocation in the frequency domain is configurable to reduce the interference to control channels in neighbouring cells

Coordinated multipoint transmission/reception (CoMP) is another approach supported by the RIT to mitigate interference between cells and improve system performance by dynamic coordination in the scheduling/transmission and/or joint transmission between/from multiple cell sites.



For NB-IoT a repetition based transmission scheme is supported where coherent reception of repeated transmission supports suppression of interference. Cell and user based scrambling is also implemented to support this mechanism.  



		5.2.3.2.20.2

		What is the signalling, if any, which can be used for intercell interference mitigation?



CSI-RS reference signals are provided to estimate intercell interference and compensate it at the receiver. 







		5.2.3.2.20.3

		Link level interference mitigation

Describe the feature or features used to mitigate intersymbol interference.

Time and frequency synchronization to the DL and UL frame structures in combination with the use of a cyclic prefix OFDM transmission in both UL (with or without transform precoding) and DL, provides robustness against intersymbol interference.



See also answer to 5.2.3.2.20.4



		5.2.3.2.20.4

		Describe the approach taken to cope with multipath propagation effects (e.g. via equalizer, rake receiver, cyclic prefix, etc.). 

The use of OFDM transmission in both UL and DL, in combination with a cyclic prefix, provides inherent robustness to time-dispersion/frequency-selectivity on the radio channel. 

In case of transform precoding in the UL, time-dispersion/frequency-selectivity on the radio channel can be handled by receiver-side equalization.



		5.2.3.2.20.5

		Diversity techniques

Describe the diversity techniques supported in the user equipment and at the base station, including micro diversity and macro diversity, characterizing the type of diversity used, for example:

–	Time diversity: repetition, Rake-receiver, etc.

–	Space diversity: multiple sectors, etc.

–	Frequency diversity: frequency hopping (FH), wideband transmission, etc.

–	Code diversity : multiple PN codes, multiple FH code, etc.

–	Multi-user diversity: proportional fairness (PF), etc.

–	Other schemes.

Characterize the diversity combining algorithm, for example, switched diversity, maximal ratio combining, equal gain combining. 

Provide information on the receiver/transmitter RF configurations, for example:

–	number of RF receivers

–	number of RF transmitters.

The RIT provides the following means for diversity: 

· Space diversity by means of multiple transmit and receiver antennas and beamforming

· Number of TX-antenna ports: This is a deployment choice, but for the purpose of multi-layer transmissions up to 12 downlink and up to 4 uplink antenna ports have been defined where the mapping of ports to physical antennas is an implementation issue

· Number of RX antenna ports: Implementation specific 

· Frequency diversity by means of wide overall transmission bandwidth and possibility for uplink frequency hopping and uplink and downlink frequency-distributed transmissions

· Time diversity by means of fast retransmissions with hybrid ARQ protocol allowing combining of the retransmissions with the original transmission

· Multi-user diversity by means of channel-aware scheduling



For NB-IoT transmission 2 DL and 1 UL logical antenna ports are defined. Transmit diversity, specifically space frequency block coding (SFBC), is supported if two NB-IoT antenna ports are used



		5.2.3.2.21

		Synchronization requirements



		5.2.3.2.21.1

		Describe RIT’s/SRIT’s timing requirements, e.g.

–	Is base station-to-base station synchronization required? Provide precise information, the type of synchronization, i.e., synchronization of carrier frequency, bit clock, spreading code or frame, and their accuracy.

–	Is base station-to-network synchronization required?

State short-term frequency and timing accuracy of base station transmit signal.

Common general aspects

Tight BS-to-BS synchronization is not required. Likewise, tight BS-to-network synchronization is not required.

The BS shall support a logical synchronization port for phase-, time- and/or frequency synchronization, e.g. to provide.

· accurate maximum relative phase difference for all BSs in synchronized TDD area

· continuous time without leap seconds traceable to common time reference for all BSs in synchronized TDD area;

· FDD time domain inter-cell interference coordination.

Furthermore, common SFN initialization time shall be provided for all BSs in synchronized TDD area.

A certain RAN-CN Hyper SFN synchronization is required in case of extended Idle mode DRX.

Some accuracy requirements

BS transmit signals accuracy:	

· Frequency accuracy (wide area BS): within ±0.05 ppm, observed over 1ms

· Timing accuracy: time alignment error (TAE) is within 65 ns for single carrier (MIMO or TX div), 260 ns for intra-band contiguous carrier aggregation, 3µs for intra-band non-contiguous and inter-band CA.

Cell phase synchronization accuracy:

· The cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3 µs.

For more information please refer to [T3.9038.401], [T3.9038.133], [T3.9038.104].



Diverse methods and techniques are preferred depending on synchronization requirements. As no single method can cover all E-UTRAN applications a logical port at eNB may be used for reception of timing and/or frequency and/or phase inputs pending to the synchronization method chosen.

The downlink narrowband reference signal consists of known reference symbols inserted in the last two OFDM symbols of each slot for NB-IoT antenna port 0 and 1, except invalid subframes and subframes transmitting NPSS or NSSS. There is one narrowband reference signal transmitted per downlink NB-IoT antenna port. The number of downlink NB-IoT antenna ports equals 1 or 2.



		5.2.3.2.21.2

		Describe the synchronization mechanisms used in the proposal, including synchronization between a user terminal and a base station. 

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell. A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS). PSS is used (at least) for initial symbol boundary, cyclic prefix, sub frame boundary, initial frequency synchronization to the cell. SSS is used for radio frame boundary identification. PSS and SSS together used for cell ID detection. 

Other synchronization mechanisms are defined e.g. for Radio link monitoring, Transmission timing adjustments, Timing for cell activation / deactivation.

See more information in [T3.9038.213] sub-clause 4 and [T3.9038.211] sub-clause 7.4.2.



- For NB-IOT

NB-IoT cell search/synchronization is based on dedicated narrowband signals transmitted in the downlink: the primary and secondary narrowband synchronization signals. [T3.9036.211]

A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS). PSS is used (at least) for initial symbol boundary, cyclic prefix, sub frame boundary, initial frequency synchronization to the cell. SSS is used Cell ID detection. 



See more information [T3.9036.211] 



		5.2.3.2.22

		Link budget template

Proponents should complete the link budget template in § 45.2.3.3 to this description template for the environments supported in the RIT.

The information will be provided with link budget template in a later update.



		5.2.3.2.23

		Support for wide range of services



		5.2.3.2.23.1

		Describe what kind of services/applications can be supported in each usage scenarios in Recommendation ITU-R M.2083 (eMBB, URLLC, and mMTC).

This proposal targets to support a wide range of services across the diverse usage scenarios including eMBB, URLLC, and mMTC envisaged in Recommendation ITU-R M.2083.

The example services supported by this proposal include the services defined in Recommendation ITU-R M.1822, [22.261], and other services, such as

·    eMBB services including conversational services (including basic/ rich conversational services, low delay conversational services), interactive (with high and low delay) services, streaming (live/non-live) services, and other high data rate services; for stationary users, pedestrian users, to high speed train/vehicle users. 

·    URLLC services including transportation safety, smart grid, mobile health application, wireless industry automation, etc.

·    mMTC services including smart city, smart home applications, and other machine-type communication (also known as Machine-to-Machine (M2M)) services.



		5.2.3.2.23.2

		Describe any capabilities/features to flexibly deploy a range of services across different usage scenarios (eMBB, URLLC, and mMTC) in an efficient manner, (e.g., a proposed RIT/SRIT is designed to use a single continuous or multiple block(s) of spectrum).

NR is capable of deploying a range of services across different usage scenarios. While the specification does not match any physical layer functionality to any service, different components can benefit different services in specific usage scenarios. 

Specifically, the following low latency structures cater especially to the URLLC services

-          Front loaded DMRS allows for the channel estimate to be ready before the full data block is received

-          Frequency-first mapping of data bits to physical resources allows for the channel decoder to operate in a pipelined fashion, starting to decode the data block immediately when the first symbol has been received

-          Very tight UE processing time budget especially targeted for ultra-low latency device types

-          Very short scheduling interval achieved with both high subcarrier spacing (short symbol duration) and the possibility to schedule short time intervals only

-       At least an UL transmission scheme without scheduling grant is supported to reduce UL latency.

	

mMTC is being provided by NB-IOT.



mMTC services can benefit from the following components

-          DFT-spreading and spectrum shaped Pi/2 BPSK modulation for reduced PAPR and increased average Tx power for better coverage

-          Slot aggregation for both control and data for better coverage	

-          High-aggregation level downlink control for better coverage

-          RRC inactive state for optimized signalling overhead when moving to active state

-          Extended DRX cycle for RRC active state to improve battery life

-          Support for narrow-band (low-cost) UEs within a wide-band carrier





		5.2.3.2.24

		Global circulation of terminals

Describe technical basis for global circulation of terminals not causing harmful interference in any country where they circulate, including a case when terminals have capability of device-to-device direct communication mode.

TSDSI defines a set of NR frequency bands with band specific requirements in such a way that each band complies to the regulatory requirements of a given region or regions within the used deployment. The gNB broadcasts the band information on the deployed carriers and possible additional transmit requirements for the UE to comply to. If the UE is not able to comply with the requirements provided by the network, it is not allowed to initiate connection towards the gNB on that band.

In more detail, for a given band, a transmission the spectrum mask is specified in terms of a normative (general) spectrum emission mask and an additional spectrum mask [T3.9038.101, section 6.5]. The additional spectrum emission mask which is signaled by the network to the UE as a normative requirement can be used to address; a specific regional regulatory requirement, a frequency band specific requirement, a roaming requirement and a specific deployment scenario. This additional spectrum emission mask can be used to support the many different sharing requirements in terms of co-existence for a global roaming terminal.



Appropriate spectrum masks are defined for NB-IoT and details  can be found in [T3.9036.101].



		5.2.3.2.25

		Energy efficiency

Describe how the RIT/SRIT supports a high sleep ratio and long sleep duration.

Describe other mechanisms of the RIT/SRIT that improve the support of energy efficiency operation for both network and device.

 Network energy efficiency

The fundamental always-on transmission that must take place is the periodic SS/PBCH block. The SS/PBCK block is used for the UE to detect the cell, obtain basic information of it on PBCH, and maintain synchronization to it.  The duration, number and frequency of the SS/PBCH block transmission depends on the network setup. For the purposes of blind initial access, the UE may assume that there is an SS/PBCH block once every 20 ms. If the network is configured to transmit the SS/PBCH block less frequently, that will improve the network energy efficiency at the cost of increased the initial cell detection time, but after the initial connection has been established, the UE may be informed of the configured SS/PBCH block periodicity in the cell from set of {5, 10, 20, 40, 80, 160} ms. If the cell set up uses analogue beamformer component, it may provide several SS/PBCH blocks multiplexed in time-domain fashion within one SS/PBCH block period. 

Remaining minimum system information carried over SIB1 needs to be broadcast at least in the cells in which the UEs are expected to be able to set up the connection to the network. There is no specific rate at which the SIB1 needs to be repeated in the cell, and once the UE acquires the SIB1, it does not need to read it again. SIB1 could be time or frequency multiplexed with the SS/PBCH block. In the frequency multiplexing case, there would be no additional on-time for the gNB transmitter. In the time multiplexing case, having a lower rate for SIB1 than for SS/PBCH block would suffice at least for higher SS/PBCH repetition frequencies.

The sleep ratio under the above mechanism is evaluated in TR37.910.

	

Device energy efficiency	

Multiple features facilitating device energy efficiency have been specified for NR Rel-15.



Discontinuous reception (DRX) in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE When DRX is configured, the UE does not have to continuously monitor PDCCH for scheduling or paging messages, but it can remain sleeping. DRX is characterized by the following:

· on-duration: duration that the UE waits for, after waking up, to receive PDCCHs. If the UE successfully decodes a PDCCH, the UE stays awake and starts the inactivity timer;

· inactivity-timer: duration that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH, failing which it can go back to sleep. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions);

· retransmission-timer: duration until a retransmission can be expected;

· DRX cycle: specifies the periodic repetition of the on-duration followed by a possible period of inactivity (see figure below).

[image: ]

Figure: DRX Cycle



Bandwidth part (BWP) adaptation

With dynamic bandwidth part adaptation, the UE can fall-back to monitoring the downlink and transmitting the uplink over a narrower bandwidth than the nominal carrier bandwidth used for high data rate transactions. This allows the UEs BB-RF interface to operate with a much lower clock rate and thus reduce energy consumption. Lower data rate exchange can still take place so that there is no need to resume full bandwidth operation just for exchanging network signalling messages or always-on packets of applications. The UE can be moved to the narrow BWP by gNBs transmitting a BWP switch bit on the scheduling DCI on the PDCCH, or based on an inactivity timer. UE can be moved back to the full bandwidth operation at any time by the gNB with the BWP switch bit.



RRC_INACTIVE state

The introduction of RRC-inactive state to the RRC state machine allows for the UE to maintain RRC connection in an inactive state while having the battery saving characteristics of the Idle mode. This allows for maintaining the RRC connection also when the UE is inactive for longer time durations, and avoid the signalling overhead and related energy consumption needed when the RRC connection is re-established from Idle mode.

[image: ]

Figure: NR RRC state machine

Pipelining frame structure enabling micro-sleep within slots in which the UE is not scheduled

The fact that the typical data transmission employs a control channel in the beginning of the slot, and the absence of the continuous reference signal to receive for channel estimate maintenance allows for the UE to determine early on in the slot whether there is a transmission to it, and if there is no data for it to decode, it may turn off its receiver until the end of the slot.





NB-IOT

Network energy efficiency

The fundamental always-on transmission that must take place is the periodic PSS/SSS/PBCH block. The NPSS/NPBCH/NSS block is used for the UE to detect the cell, obtain basic information (MIB) of it on NPBCH, and maintain synchronization to it.  The duration, number and frequency of the depends on the network setup. The PSS is transmitted once in 10 ms. SSS, in every 20 ms. And MIB information in each Radio Frame in NPBCH. If the network is configured to transmit the PBCH block less frequently, that will improve the network energy efficiency at the cost of increased the initial cell detection time

Device energy efficiency

In LTE, there are two key power saving mechanisms: Discontinuous Reception (DRX) and Power Saving Mode (PSM). Both mechanisms modify the way the UE communicates with the network. This communication requires a Radio Resource Connection (RRC) established between the UE and the eNB. There are two possible RRC connection states: Connected and Idle. A UE in RRC Connected state has an active RRC connection. Therefore, the eNB can directly allocate resources to the UE. Otherwise, a UE is in RRC Idle state. The UE can transit from RRC Connected to RRC Idle state because of different causes, such as UE’s inactivity or detach. To detect UE’s inactivity, the eNB uses an Inactivity Timer that restarts after a data packet transfer.

DRX: enables the UE to discontinuously receive Physical Downlink Control Channel (PDCCH). DRX is configured through DRX cycles. In each DRX cycle there are two phases. First, the UE monitors the PDCCH for a short period. Second, the UE stops monitoring the PDCCH for a long period. DRX saves UE’s battery but still allows the network to reach the UE through Paging messages, or downlink control channels. There are short and long types of DRX cycles. In LTE, a UE can use both types. However, in NB-IoT, a UE in CE only uses long DRX cycles. This mechanism can be used while the UE is in RRC Connected or RRC Idle. For more information about DRX, see [T3.9036.321].

●PSM: allows the UE in RRC Idle state to enter deep sleep. In deep sleep, the UE is unreachable by the network, but it is still registered. A UE using PSM remains in deep sleep until a mobile originated transaction requires initiating a communication with the network. One example is the periodic Tracking Area Update (TAU) procedure (triggered by the expiration of an associated timer) or an uplink data transmission. Before entering PSM, the UE must be reachable by the network for a period of time. During this period, the UE may use DRX to enable possible downlink transmissions while saving power consumption. This period starts when the UE transits to RRC Idle state and its duration is controlled by the Active Timer. For more information about PSM, see [T3.9023.682 v 15.0.0]

For NB-IoT, an extended DRX cycle of 10.24s is supported in RRC Connected. In RRC Idle, the maximum DRX cycle is 2.91 hours. For PSM, the maximum PSM time is 310 hours. The extension of both mechanisms implies a higher latency as the network will wait a longer period until it is able to reach the UE. However, it reduces power consumption of the UE.



		5.2.3.2.26

		Other items 



		5.2.3.2.26.1

		Coverage extension schemes

Describe the capability to support/ coverage extension schemes, such as relays or repeaters. 

NR supports the use of the following mechanisms to improve the coverage

· NR can use DFT-spreading and spectrum shaped Pi/2 BPSK modulation to reduce PAPR and increase average Tx power for better coverage

· NR can use very low coding rate for better coverage.

· Slot aggregation for both control and data can be used for better coverage

· High-aggregation level (up to 16) downlink control is possible for better coverage

· Lower-band supplementary uplink carrier can be used with higher band TDD carrier such that coverage limited users can be allocated on SUL carrier to improve the uplink coverage.

· Beam management is used to increase the coverage in case of massive MIMO.

NR also supports the use of different types of repeater (amplify-and-forward) functionality. However, the details of such functionality is outside the scope of the specification as the use of repeaters is transparent to both the UE and the network.



For NB-IoT, 

· DFT-spreading and Pi/2 BPSK and Pi/4 QPSK modulation in NB-IoT for reduced PAPR for better coverage.

· Support for single sub-carrier (NB-IoT) and sub-PRB (eMTC) uplink transmission to increase connection density in extended coverage

· Repetition of a transmission for both control and data can be used for better coverage.

High-aggregation level downlink control is possible for better coverage.



		5.2.3.2.26.2

		Self-organisation 

Describe any self-organizing aspects that are enabled by the RIT/SRIT.

Support for Self Organizing Networks is an integrated part of NR. Two use cases that could benefit from SON have been introduced in the Release 15 and the work is continuing. 

NR currently supports the following Self-Organizing Network (SON) functions: (Details are provided in [T3.9038.300], [T3.9038.413], [T3.9038.423], [T3.9038.331])

–	Automatic neighbor discovery: the mechanism allows an gNB to learn information on its neighbors. The discovery mechanism can utilize the assistance of the UE (aka ANR function [T3.9038.300, Sec. 15.3.3]) as well as the exchange of information over the network interfaces ([T3.9038.423; Sec 8.4.1, 8.4.2, 9.1.3.1, 9.1.3.2, 9.1.3.4, 9.1.3.5] as well as the radio resource control information [T3.9038.331; Sec 5.5.2, 6.3.2]).

–	Xn-C TNL address discovery: the mechanism allows a gNB to determine the TNL address on its neighbors candidate gNB. The discovery mechanism can utilize of the ANR function (aka ANR function [T3.9038.300, Sec. 15.3.4]) as well as the exchange of information over the network interfaces ([T3.9038.413; Sec8.8.1, 8.8.2, 9.2.7.1, 9.2.7.2 ).



		5.2.3.2.26.3

		Describe the frequency reuse schemes (including reuse factor and pattern) for the assessment of average spectral efficiency and 5th percentile user spectral efficiency.

Uncoordinated frequency reuse one is used in the performance evaluations.



		5.2.3.2.26.4

		Is the RIT/component RIT an evolution of an existing IMT technology? Provide the detail.



Yes, The RIT is an evolution of the E-UTRA, namely, OFDM waveform is being used in the RIT.



		5.2.3.2.26.5

		Does the proposal satisfy a specific spectrum mask? Provide the detail. (This information is not intended to be used for sharing studies.)

Yes.



UE: 	

For Frequency Range 1 (FR1) UE:

For single-component-carrier transmission the spectrum mask is specified in terms of a normative (general) spectrum emission mask [T3.9038.101-1, section 6.5.2.2] and an additional spectrum mask [T3.9038.101-1, section 6.5.2.3]. This additional spectrum emission mask which is signaled by the network to the UE as a normative requirement can be used to address a specific regional regulatory requirement, a frequency band specific requirement, a roaming requirement and a specific deployment scenario. 

 This additional spectrum emission mask can be used to support the many different sharing requirements in terms of co-existence for a global roaming terminal.

For transmission of intra-band Carrier Aggregation appropriate spectrum mask are expected to be set.



For Frequency Range 2 (FR2) UE:

For single-component-carrier transmission the spectrum mask is specified in terms of a normative (general) spectrum emission mask [T3.9038.101-2, section 6.5.2.1]. The additional spectrum emissions mask is to be set.

For transmission of Carrier Aggregation appropriate spectrum mask requirements are defined in [T3.9038.101-2, section 6.5A.2.1] .



BS: 

[bookmark: _2et92p0]For single-component-carrier transmission and transmission of aggregated component-carriers the radiated spectrum mask requirements are defined in [T3.9038.104], section 6.6.4. in form of OTA out-of-band emissions     limits. The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329.

For single-component-carrier transmission and transmission of aggregated component-carriers the conducted spectrum mask requirements are defined in [T3.9038.104], section 9.7.4.2 for BS type 1-O and section 9.7.4.3 for BS type 2-O. in form of OTA out-of-band emissions.



NB-IOT

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage Power Ratio.



UE

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned E-UTRA channel bandwidth.

Minimum requirement

The power of any UE emission shall not exceed the levels specified in [T3.9036.101] Table 6.6.2.1.1-1 for the specified channel bandwidth.



NOTE:	 As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA bands, the spectrum emission mask of the UE is defined per component carrier while both component carriers are active and the requirements are specified in [T3.9036.101] subclauses 6.6.2.1 and 6.6.2.2



		5.2.3.2.26.6

		Describe any UE power saving mechanisms used in the RIT/SRIT. 

 Multiple features facilitating device power saving have been specified for NR Rel-15, including Discontinuous reception (DRX) in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE, Bandwidth part (BWP) adaptation, RRC_INACTIVE state, and Pipelining frame structure enabling micro-sleep within slots in which the UE is not scheduled. Details can be found in item 5.2.3.2.25.



		5.2.3.2.26.7

		Simulation process issues

Describe the methodology used in the analytical approach.

Proponent should provide information on the width of confidence intervals of user and system performance metrics of corresponding mean values, and evaluation groups are encouraged to provide this information as requested in § 7.1 of Report ITU-R M.2412-0.

As described in Section 7.1 of M.2412, system simulations are iterated over M independent ‘drops’ of user locations. Statistics, mean and 5th percentiles, are calculated over all drops, and confidence intervals are estimated by comparing the results of the different drops. The number of drops is up to each evaluator.



		5.2.3.2.26.8

		Operational life time

Describe the mechanisms to provide long operational life time for devices without recharge for at least massive machine type communications

 NR supports the following set of features for providing long battery life:

-            A configurable transmission and reception bandwidth for limiting the device modem power consumption.

-            DFT-spread OFDM modulation for limiting the peak to average ratio of the uplink waveform and increasing the device power amplifier efficiency.

-            Uplink power control which allows the device to adapt its transmit power to the actual radio environment.

-            Connected mode DRX cycles for reducing the device power consumption while in RRC Active state.

-            Measurement rules for reducing the RRC idle mode RRM activities.

-            Resumption of a previous connection for minimizing the control signalling when initiating a mobile originated or terminated data transmission.



NB-IOT

NB-IOT supports the following set of features for providing long battery life:

-            A fixed transmission and reception bandwidth for limiting the device modem power consumption. (One Resource Block) and a configurable transmission bandwidth within a resource block for limiting the device modem power consumption

-      Provision for single tone transmissions (PAPR would be 1 for single tone transmissions) in the uplink for increases battery life.

-            DFT-spread OFDM modulation (for multitoned transmissions in the Uplink to reduce the PAPR, i.e., for the cases 3,6,12 tone transmissions) for limiting the peak to average ratio of the uplink waveform and increasing the device power amplifier efficiency.

-      Spectrum shaped pi/2 BPSK modulation scheme to support lower PAPR transmissions and to enhance coverage

-            Connected mode DRX cycles for reducing the device power consumption while in RRC Active state.

-       Long sleep cycles for reducing the device power consumption





		5.2.3.2.26.9

		Latency for infrequent small packet 

Describe the mechanisms to reduce the latency for infrequent small packet, which is, in a transfer of infrequent application layer small packets/messages, the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point at the UE to the radio protocol layer 2/3 SDU egress point in the base station, when the UE starts from its most "battery efficient" state.

NR supports the following set of features for providing low latency when waking up from its most “battery efficient” state:

-     Resumption of a previous connection for minimizing the control signalling, and the connection setup latency, when initiating a mobile originated or mobile terminated data transmission.







		[bookmark: _tyjcwt]5.2.3.2.26.10

		Control plane latency

Provide additional information whether the RIT/SRIT can support a lower control plane latency (refer to § 4.7.2 in Report ITU-R M.2410-0).



Mechanisms have been included at several layers to ensure a low control plane latency.





		5.2.3.2.26.11

		Reliability

Provide additional information whether the RIT/RSIT can support reliability for larger packet sizes (refer to § 4.10 in Report ITU-R M.2410-0).



For both control and Data channels, there are multiple coding and modulation schemes to provide required reliability even for large packet sizes. For data channels, large packets are split appropriately by the physical layer and transmitted based on pre-defined MCS schemes. This enables reliability even for larger packet sizes. 





		5.2.3.2.26.12

		[bookmark: _3dy6vkm]Mobility

Provide additional information for the downlink mobility performance of the RIT/SRIT (refer to § 4.11 in Report ITU-R M.2410-0).

For NR component RIT:

The downlink mobility performance for NR has also been evaluated and it can be concluded that the NR downlink also fulfils the same KPIs.





		5.2.3.2.27

		Other information

Please provide any additional information that the proponent believes may be useful to the evaluation process.



Some highlights of the RIT are as follows:

·  Pi/2 BPSK with 1+D spectrum shaping filter for higher coverage

· EMBB

· NB-IOT

· Improving spectral utilization by defining intelligent BWP configurations for resource block group (RBG) based scheduling.

· Reducing uplink channel state information (CSI) mismatch using low latency sounding reference signal (SRS) precoder update.

· Optimizing phase tracking reference signal (PTRS) density by defining intelligent PTRS threshold parameters.



















































References: All the below documents are available at 



https://members.tsdsi.in/index.php/s/2KBRENjgWNegqZf



[T3.9022.261]	 “Service requirements for next generation new services and markets”

[T3.9037.340]	 “NR; Multi-connectivity; Overall description; Stage-2” 

[T3.9038.101]	 “NR; User Equipment (UE) radio transmission and reception”

[T3.9038.133]	 “NR; Requirements for support of radio resource management”

[T3.9038.201]	 “NR; Physical layer; General description”

[T3.9038.211]	 “NR; Physical channels and modulation”

[T3.9038.212]	 “NR; Multiplexing and channel coding”

[T3.9038.213]	 “NR; Physical layer procedures for control”

[T3.9038.214]	 “NR; Physical layer procedures for data”

[T3.9038.215]	 “NR; Physical layer measurements”

[T3.9038.300]	 “NR; Overall description; Stage-2”

[T3.9038.304]	 “NR; User Equipment (UE) procedures in idle mode”

[T3.9038.321]	 “NR; Medium Access Control (MAC) protocol specification”

[T3.9038.322]	 “NR; Radio Link Control (RLC) protocol specification”

[T3.9038.401]	 “NG-RAN; Architecture description”

[T3.9036.101] “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”

[T3.9036.133] “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”

[T3.9036.104]  “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”

[T3.9036.201] “Evolved Universal Terrestrial Radio Access (E-UTRA); LTE physical layer; General description”

[T3.9036.211] “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”

[T3.9036.212] “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding”



[T3.9036.213] “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures”

[T3.9036.214] “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements”

[T3.9036.300] “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2”

[T3.9036.304] “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode”

[T3.9036.321] “Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification”

[T3.9036.322]  “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification”

[T3.9036.331] “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification

[T3.9036.401] “Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture description”

















[bookmark: _2s8eyo1][bookmark: _17dp8vu][bookmark: _3rdcrjn][bookmark: _26in1rg][bookmark: _lnxbz9][bookmark: _35nkun2][bookmark: _1ksv4uv][bookmark: _44sinio][bookmark: _2jxsxqh][bookmark: _z337ya][bookmark: _3j2qqm3][bookmark: _1y810tw]___

M:\BRSGD\TEXT2018\SG05\WP5D\900\980E.DOCX 	14.01.19	21.02.08

M:\BRSGD\TEXT2018\SG05\WP5D\900\980E.DOCX ( )	14.01.19	21.02.08

image1.png







image2.png

UE shall monitor
PDCCH

<« OnDuration v

<«—Opportunity for DRX——»

DRX Cycle >







image3.png

Cor
activatio

ection
magtiva

jon

INACTIV]
Connection
establishment/releage
Connection release \

NR
RRC_IDLE








image4.emf



Link budget 
template - Channel 










Link budget 

template - Channel 


Microsoft_Excel_Worksheet3.xlsx
General note

		General notes:
1. Item "(1bis) Number of transmit antenna ports" is added, which indicates the number of transmit antenna ports for the transmission link. One transmit antenna port may map to 1 or multiple transmit antenna elements. Beamforming is assumed for the transmit antenna element(s) that generate one transmit antenna port, which results in transmitter array gain. 
2. Item "(5) Transmitter array gain" is calculated as 10*log10( (1)/(1bis) )
3. Item "(10bis) Number of  receive antenna ports" is added, which indicates the number of receive antenna ports for the transmission link. One receive antenna port may map to 1 or multiple transmit antenna elements. Beamforming is assumed for the receive antenna element(s) that generate one receive antenna port, which results in receive array gain. 
4. Item "(11bis) Receiver array gain" is added. It is calculated as 10*log10( (10)/(10bis) )
5. For Urban Macro - mMTC test environment, item "(15a/b) Receiver interference density" is assumed to be -177dB due to the assumption of low cell load when the large coverage area of  mMTC is considered.
6. If item "(30a/b) Maximum range" exceeds the maximum supportable range of the channel model defined in Report ITU-R M.2412, the item "(30a/b) Maximum range" will be given by the  maximum supportable range of the related  channel model. As a consequence, item "(31a/b) Coverage Area" will be calculated by the maximum supportable range.
7. For LTE PDCCH, the broad beam is assumed to be applied to the horizontal array, which results in approximately 1.25dB loss compared to horizontal beamforming.
8. In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
9. The transmit power for NR PUSCH is taken to be 26 dBm. The instantaneous power is 26 dBm for a pi/2 BPSK transmission for NR PUSCH. However, for the considered configurations in TDD, the number of time slots is less than 40%. Hence the average power is stil limited by 23 dBm as per specification limitations.  For PUCCH link budget, PUCCH format 1 is used. pi/2 BPSK is supported for NR PUCCH format 3 and 4.
10. A sheet for Rural LMLC link budget evaluation is added. In here, the LMLC Pathloss model is used from Report ITU-R M.2412.





InH-eMBB (4GHz, NR DDDSU)

		Item		DL				UL

				NR PDSCH 
(NLOS)		NR PDCCH 
(30 kHz)
(NLOS)		NR PUSCH
(NLOS)		NR PUCCH
 (NLOS)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00

		BS antenna heights (m)		3.00		3.00		3.00		3.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		128000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		13952028.00		-		1114560.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		1.00		-		1.59		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS

		UE speed (km/h)		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		32.00		32.00		2.00		2.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		9.00		9.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		24.05		24.05		23.01		23.01

		(4) Transmitter antenna gain (dBi)		5.00		5.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		12.04		12.04		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		38.09		38.09		22.01		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		38.09		38.09		22.01		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		32.00		32.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		5.00		5.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		12.04		12.04

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-174.00		-		-174.90

		(15b) Receiver interference density for data channel (dBm/Hz) 		-174.00		-		-174.90		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-166.21		-		-168.01

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-166.21		-		-168.01		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		2880000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-93.57		-		-112.44

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-93.57		-		-103.41		-

		(19a) Required SNR for the control channel (dB) 		-		-7.40		-		-7.60

		(19b) Required SNR for the data channel (dB) 		5.20		-		11.80		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-98.97		-		-118.04

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-86.87		-		-90.11		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		140.07		-		157.09

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		127.97		-		129.16		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		4.00		4.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		2.80		-		2.80

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		0.91		-		0.91		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		136.27		-		151.29

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		126.06		-		125.25		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		401.36		-		892.14

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		233.20		-		223.37		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		506075.97		-		2500446.46

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		170852.83		-		156748.95		-
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InH-eMBB (4GHz, NR DSUUD)

		Item		DL				UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PUSCH (NLOS)		NR PUCCH (NLOS)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00

		BS antenna heights (m)		3.00		3.00		3.00		3.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		13952028.00		-		1114560.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		1.35		-		1.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS

		UE speed (km/h)		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		32.00		32.00		2.00		2.00

		(1bis) Number of  transmit antenna ports		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		9.00		9.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		24.05		24.05		23.01		23.01

		(4) Transmitter antenna gain (dBi)		5.00		5.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		12.04		12.04		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		38.09		38.09		22.01		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		38.09		38.09		22.01		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		32.00		32.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		5.00		5.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		12.04		12.04

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-174.00		-		-174.90

		(15b) Receiver interference density for data channel (dBm/Hz) 		-174.00		-		-174.90		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-166.21		-		-168.01

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-166.21		-		-168.01		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-93.40		-		-112.44

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-93.57		-		-106.42		-

		(19a) Required SNR for the control channel (dB) 		-		-4.80		-		-8.00

		(19b) Required SNR for the data channel (dB) 		6.30		-		14.24		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-96.20		-		-118.44

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-85.77		-		-90.68		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		137.31		-		157.49

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		126.87		-		129.73		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		4.00		4.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		2.80		-		2.80

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		0.91		-		0.91		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		133.51		-		151.69

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		124.96		-		125.82		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		346.44		-		911.32

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		219.95		-		230.25		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		377057.06		-		2609115.53

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		151989.60		-		166550.69		-





DU-eMBB (4GHz, NR DDDSU)

		Item		DL								UL

				NR PDSCH 
(NLOS)		NR PDCCH 
(NLOS)		NR PDSCH
(NLOS O-to-I)		NR PDCCH 
(NLOS O-to-I)		NR PUSCH 
(NLOS)		NR PUCCH 
 (NLOS)		NR PUSCH 
(NLOS O-to-I)		NR PUCCH 
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		128000.00		-		128000.00		-		4000.00				4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.49		-		0.49		-		0.64		-		0.64		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		3.00		3.00		30.00		30.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		128.00		128.00		128.00		128.00		2.00		2.00		2.00		2.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		23.00		23.00		23.00		23.00		20.00		20.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		44.07		44.07		44.07		44.07		26.00		23.01		26.00		23.01

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		18.06		18.06		18.06		18.06		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		67.13		67.13		67.13		67.13		25.00		22.01		25.00		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		67.13		67.13		67.13		67.13		25.00		22.01		25.00		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		4.00		4.00		128.00		128.00		128.00		128.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		3.01		3.01		18.06		18.06		18.06		18.06

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		18360000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.35		-		-92.35		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-8.30		-		-8.50		-		-6.80		-		-6.80

		(19b) Required SNR for the data channel (dB) 		-0.10		-		-1.00		-		6.00		-		3.70		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-98.65		-		-98.85		-		-110.20		-		-110.20

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-90.95		-		-91.85		-		-94.95		-		-97.25		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		168.79		-		168.99		-		158.27		-		158.27

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		161.09		-		161.99		-		146.01		-		148.31		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.07		-		6.95		-		8.07		-		6.95

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.85		-		4.03		-		4.85		-		4.03		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		26.25		26.25		9.00		9.00		26.25		26.25

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		150.72		-		134.79		-		138.20		-		122.07

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		146.24		-		130.71		-		129.16		-		115.03		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		1590.72		-		622.35		-		760.49		-		294.05

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1221.73		-		489.39		-		446.60		-		194.27		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		7949488.16		-		1216806.71		-		1816931.77		-		271635.99

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4689249.49		-		752407.74		-		626599.63		-		118570.39		-
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DU-eMBB (4GHz, NR DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS) 		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00				4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		3.00		3.00		30.00		30.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		256.00		256.00		256.00		256.00		2.00		2.00		2.00		2.00

		(1bis) Number of antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)(9)		44.08		44.08		44.08		44.08		26.00		23.01		26.00		23.01

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		21.07		21.07		21.07		21.07		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		70.15		70.15		70.15		70.15		25.00		22.01		25.00		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		70.15		70.15		70.15		70.15		25.00		22.01		25.00		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		4.00		4.00		256.00		256.00		256.00		256.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		3.01		3.01		21.07		21.07		21.07		21.07

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-5.70		-		-5.90		-		-6.00		-		-6.70

		(19b) Required SNR for the data channel (dB) 		3.00		-		-0.10		-		2.29		-		1.27		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-95.88		-		-96.08		-		-109.40		-		-110.10

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-87.85		-		-90.95		-		-98.66		-		-99.68		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		169.05		-		169.25		-		160.48		-		161.18

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		161.02		-		164.12		-		152.73		-		153.75		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.07		-		6.95		-		8.07		-		6.95

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.85		-		4.03		-		4.85		-		4.03		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		26.25		26.25		9.00		9.00		26.25		26.25

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		150.98		-		135.05		-		140.41		-		124.98

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		146.17		-		132.84		-		135.88		-		120.47		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		1614.66		-		631.72		-		866.25		-		349.04

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1216.03		-		554.51		-		663.52		-		267.67		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		8190541.86		-		1253704.15		-		2357419.22		-		382739.78

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4645586.38		-		965965.51		-		1383117.96		-		225086.46		-





Rural-eMBB (700MHz, NR FDD)

		Item		DL								UL

				NR PDSCH
 (NLOS)		NR PDCCH (NLOS)		NR PDSCH
 (NLOS O-to-I)		NR PDCCH  (NLOS O-to-I)		NR PUSCH
 (NLOS)		NR PUCCH
(NLOS)		NR PUSCH
 (NLOS O-to-I)		NR PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		2000.00		-		2000.00

		Transmission bit rate for data channel (bit/s)		5983200.00		-		5983200.00		-		561600.00		-		561600.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.64		-		0.64		-		0.78		-		0.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		28.00		28.00		28.00		28.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		46.06		46.06		46.06		46.06		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		66.11		66.11		66.11		66.11		22.00		22.00		22.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		66.11		66.11		66.11		66.11		22.00		22.00		22.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		9360000.00		-		9360000.00		-		180000.00		-		180000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		9360000.00		-		9360000.00		-		720000.00		-		720000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-95.28		-		-95.28		-		-108.41		-		-108.41

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-95.28		-		-95.28		-		-105.46		-		-105.46		-

		(19a) Required SNR for the control channel (dB) 		-		-7.40		-		-7.50		-		-6.30		-		-6.30

		(19b) Required SNR for the data channel (dB) 		4.10		-		1.40		-		7.30		-		4.70		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-100.68		-		-100.78		-		-112.71		-		-112.71

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-89.68		-		-92.38		-		-96.66		-		-99.26		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		166.79		-		166.89		-		157.76		-		157.76

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		155.79		-		158.49		-		141.71		-		144.31		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		146.34		-		144.94		-		135.31		-		133.81

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		139.18		-		139.86		-		123.10		-		123.68		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5943.63		-		5467.81		-		3079.50		-		2816.14

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		3879.00		-		4039.44		-		1487.82		-		1540.15		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		110982084.28		-		93924027.85		-		29792804.26		-		24914853.97

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		47270374.78		-		51261552.59		-		6954251.50		-		7452058.13		-













Rural-eMBB (700 MHz, NR DSUUD)

		Item		DL								UL

				NR PDSCH 
(NLOS)		NR PDCCH
(NLOS) 		NR PDSCH 
(NLOS O-to-I)		NR PDCCH
 (NLOS O-to-I) 		NR PUSCH 
(NLOS)		NR PUCCH
(NLOS)		NR PUSCH 
(NLOS O-to-I)		NR PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		141.85		-		131.00		-		132.00

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.83		-		129.11		-		127.92		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5002.27		-		4547.29		-		2381.83		-		2528.11

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		4210.03		-		4543.78		-		2128.67		-		1982.92		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		78611258.10		-		64961319.90		-		17822671.18		-		20078972.55

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		55682774.89		-		64861172.45		-		14235236.95		-		12352644.92		-







Rural-eMBB-LMLC (0.7GHz, DSUUD)

		Item		DL								UL

				NR PDSCH 
(NLOS)		NR PDCCH
(NLOS) 		NR PDSCH 
(NLOS O-to-I)		NR PDCCH
 (NLOS O-to-I) 		NR PUSCH 
(NLOS)		NR PUCCH
(NLOS)		NR PUSCH 
(NLOS O-to-I)		NR PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		141.85		-		131.00		-		132.00

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.83		-		129.11		-		127.92		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5002.27		-		4547.29		-		2381.83		-		2528.11

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (10)		4210.03		-		4543.78		-		4352.31		-		4054.31		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		78611258.10		-		64961319.90		-		17822671.18		-		20078972.55

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		55682774.89		-		64861172.45		-		59509869.58		-		51639764.80		-







Rural-eMBB-LMLC (2.3GHz, DSUUD)

		Item		DL								UL

				NR PDSCH 
(NLOS)		NR PDCCH
(NLOS) 		NR PDSCH 
(NLOS O-to-I)		NR PDCCH
 (NLOS O-to-I) 		NR PUSCH 
(NLOS)		NR PUCCH
(NLOS)		NR PUSCH 
(NLOS O-to-I)		NR PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		2.30		2.30		2.30		2.30		2.30		2.30		2.30		2.30

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		141.85		-		131.00		-		132.00

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.83		-		129.11		-		127.92		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		2702.18		-		2456.41		-		1286.65		-		1365.66

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (10)		2274.22		-		2454.51		-		2351.08		-		2190.10		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		22939279.67		-		18956138.36		-		5200772.11		-		5859175.62

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		16248598.19		-		18926914.68		-		17365369.47		-		15068821.38		-







Rural-eMBB-LMLC (3.5GHz, DSUUD)

		Item		DL								UL

				NR PDSCH 
(NLOS)		NR PDCCH
(NLOS) 		NR PDSCH 
(NLOS O-to-I)		NR PDCCH
 (NLOS O-to-I) 		NR PUSCH 
(NLOS)		NR PUCCH
(NLOS)		NR PUSCH 
(NLOS O-to-I)		NR PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		3.50		3.50		3.50		3.50		3.50		3.50		3.50		3.50

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		141.85		-		131.00		-		132.00

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.83		-		129.11		-		127.92		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		2174.30		-		1976.54		-		1035.29		-		1098.87

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (10)		1829.94		-		1975.01		-		1891.79		-		1762.26		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		14852155.80		-		12273250.26		-		3367266.92		-		3793553.70

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		10520239.32		-		12254329.24		-		11243298.68		-		9756386.69		-







Rural-eMBB (700MHz, LTE FDD)

		Item		DL								UL

				LTE PDSCH
 (NLOS)		LTE PDCCH (NLOS)		LTE PDSCH
 (NLOS O-to-I)		LTE PDCCH  (NLOS O-to-I)		LTE PUSCH
 (NLOS)		LTE PUCCH
(NLOS)		LTE PUSCH
 (NLOS O-to-I)		LTE PUCCH
 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		43000.00		-		43000.00		-		2000.00		-		2000.00

		Transmission bit rate for data channel (bit/s)		5983200.00		-		5983200.00		-		561600.00		-		561600.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.66		-		0.66		-		0.78		-		0.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		28.00		28.00		28.00		28.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		46.06		46.06		46.06		46.06		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		13.80		15.05		13.80		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		66.11		64.86		66.11		64.86		22.00		22.00		22.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		66.11		64.86		66.11		64.86		22.00		22.00		22.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		9000000.00		-		9000000.00		-		180000.00		-		180000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		9000000.00		-		9000000.00		-		720000.00		-		720000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-95.45		-		-95.45		-		-108.41		-		-108.41

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-95.45		-		-95.45		-		-105.46		-		-105.46		-

		(19a) Required SNR for the control channel (dB) 		-		-4.00		-		-5.50		-		-6.20		-		-6.30

		(19b) Required SNR for the data channel (dB) 		6.40		-		4.90		-		8.10		-		6.60		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-97.45		-		-98.95		-		-112.61		-		-112.71

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-87.55		-		-89.05		-		-95.86		-		-97.36		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		162.31		-		163.81		-		157.66		-		157.76

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		153.66		-		155.16		-		140.91		-		142.41		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		8.45		-		10.45		-		8.45

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		5.13		-		6.61		-		5.13		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		12.50		12.50		9.00		9.00		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		141.86		-		141.86		-		135.21		-		133.81

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		137.05		-		136.53		-		122.30		-		121.78		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		4550.91		-		4550.91		-		3061.20		-		2816.14

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		3416.60		-		3312.34		-		1418.54		-		1375.25		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		65064844.79		-		65064844.79		-		29439776.88		-		24914853.97

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		36672371.21		-		34468253.03		-		6321722.67		-		5941768.41		-













UMa-mMTC (NB-IoT)

		Item		DL												UL

				s		NPDCCH (LOS)		NPDSCH (NLOS)		NPDCCH (NLOS)		NPDSCH (NLOS O-to-I)		NPDCCH (NLOS O-to-I)		NPUSCH format 1 (LOS)		PUSCH format2  (LOS)		NPUSCH format 1 (NLOS)		PUSCH format2  (NLOS)		NPUSCH format 1 (NLOS O-to-I)		PUSCH format2 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		99%		-		99%		-		99%		-		99%		-		99%		-		99%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		99%		-		99%		-		99%		-		99%		-		99%		-		99%		-

		Transmission bit rate for control channel (bit/s)		-		89.00		-		44.00		-		44.00				15.00				15.00				15.00

		Transmission bit rate for data channel (bit/s)		360.00		-		180.00		-		180.00		-		180.00		-		180.00		-		180.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		2.000E-03		-		0.001		-		0.001		-		0.012		-		0.012		-		0.012		-

		Pathloss model(3) (select from LoS or NLoS)		LOS		LOS		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		LOS		LOS		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0) NOTE1		16.00		16.00		16.00		16.00		16.00		16.00		1.00		1.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		23.00		23.00		23.00		23.00		23.00		23.00

		(2) Maximal transmit power per antenna (dBm)		23.00		23.00		23.00		23.00		23.00		23.00		23.00		23.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) NOTE2		35.04		35.04		35.04		35.04		35.04		35.04		23.00		23.00		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		9.03		9.03		9.03		9.03		9.03		9.03		0.00		0.00		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		3.00		3.00		0.00		0.00		0.00		0.00		0.00		0.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		49.07		49.07		49.07		49.07		49.07		49.07		23.00		23.00		23.00		23.00		23.00		23.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		49.07		49.07		49.07		49.07		49.07		49.07		23.00		23.00		23.00		23.00		23.00		23.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		1.00		1.00		1.00		1.00		1.00		1.00		32.00		32.00		32.00		32.00		32.00		32.00

		(10bis) Number of receive antenna ports		1.00		1.00		1.00		1.00		1.00		1.00		4.00		4.00		4.00		4.00		4.00		4.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		0.00		0.00		9.03		9.03		9.03		9.03		9.03		9.03

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		0.00		0.00		0.00		0.00		0.00		0.00		3.00		3.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00

		(15b) Receiver interference density for data channel (dBm/Hz) 		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-166.59		-		-166.59		-		-166.59		-		-168.36		-		-168.36		-		-168.36

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-166.59		-		-166.59		-		-166.59		-		-168.36		-		-168.36		-		-168.36		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		180000.00		-		180000.00		-		180000.00		-		15000.00		-		15000.00		-		15000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		180000.00		-		180000.00		-		180000.00		-		15000.00		-		15000.00		-		15000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-114.03		-		-114.03		-		-114.03		-		-126.60		-		-126.60		-		-126.60

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-114.03		-		-114.03		-		-114.03		-		-126.60		-		-126.60		-		-126.60		-

		(19a) Required SNR for the control channel (dB) 		-		-17.20		-		-16.70		-		-16.70		-		-17.90		-		-16.00		-		-16.00

		(19b) Required SNR for the data channel (dB) 		-16.90		-		-17.70		-		-17.70		-		-17.60		-		-16.60		-		-16.60		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.00		-		0.00		-		0.00		-		0.00		-		0.00		-		0.00		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-129.23		-		-128.73		-		-128.73		-		-142.50		-		-140.60		-		-140.60

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-128.93		-		-129.73		-		-129.73		-		-142.20		-		-141.20		-		-141.20		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		178.31		-		177.81		-		177.81		-		182.53		-		180.63		-		180.63

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		178.01		-		178.81		-		178.81		-		182.23		-		181.23		-		181.23		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		6.00		6.00		6.00		6.00		4.00		4.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		6.30		-		10.26		-		12.22		-		6.30		-		10.26		-		12.22

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.30		-		10.26		-		12.22		-		6.30		-		10.26		-		12.22		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00		26.25		26.25		0.00		0.00		0.00		0.00		26.25		26.25

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		172.01		-		167.55		-		139.34		-		173.23		-		167.37		-		139.16

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		171.71		-		168.55		-		140.34		-		172.93		-		167.97		-		139.76		-

		Range/coverage efficiency calculation



		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		40174.01		-		10453.70		-		1983.84		-		43110.76		-		10346.86		-		1963.56

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		39486.18		-		11088.04		-		2104.23		-		42372.65		-		10719.13		-		2034.22		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		5070376446.11		-		343313046.31		-		12364091.76		-		5838767488.89		-		336331402.44		-		12112620.51

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4898241563.68				386241791.40		-		13910338.68		-		5640546405.96		-		360968078.73		-		13000006.92		-





		NOTE1: The term "antenna" is understood as antenna elements.

		NOTE2: In-band mode is assumed for NB-IoT, which results in 35dBm transmission power.





UMa-URLLC (700MHz NR TDD)

						DL								DL

		Item		UL								UL

				NR PUSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I)		NR PDSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-				-				-				-

		Transmission bit rate for data channel (bit/s)		256000.00		-		256000.00		-		256000.00		-		256000.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		0.001%		-		0.001%		-		0.001%		-		0.001%

		Target packet error rate for the required SNR in item (19b) for data channel		0.001%		-		0.001%		-		0.001%		-		0.001%		-

		Spectral efficiency(2) (bit/s/Hz)		0.04		-		0.01		-		0.04		-		0.01		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		30.00		30.00		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		1.00		64.00		64.00		1.00		1.00		64.00		64.00		1.00

		(1bis) Number of transmit antenna ports		1.00		2.00		2.00		1.00		1.00		2.00		2.00		1.00

		(2) Maximal transmit power per antenna (dBm)		23.00		28.00		28.00		23.00		23.00		28.00		28.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (9)		26.00		46.06		46.06		23.00		26.00		46.06		46.06		23.00

		(4) Transmitter antenna gain (dBi)		0.00		8.00		8.00		0.00		0.00		8.00		8.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		0.00		15.05		15.05		0.00		0.00		15.05		15.05		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		1.00		3.00		3.00		1.00		1.00		3.00		3.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		25.00		66.11		66.11		22.00		25.00		66.11		66.11		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		25.00		66.11		66.11		22.00		25.00		66.11		66.11		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		64.00		2.00		2.00		64.00		64.00		2.00		2.00		64.00

		(10bis) Number of  receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		8.00		0.00		0.00		8.00		8.00		0.00		0.00		8.00

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		15.05		0.00		0.00		15.05		15.05		0.00		0.00		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		3.00		1.00		1.00		3.00		3.00		1.00		1.00		3.00

		(13) Receiver noise figure (dB)		5.00		7.00		7.00		5.00		5.00		7.00		7.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-161.70		-		-169.30		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-165.70		-		-169.30		-		-165.70		-		-169.30		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-160.96		-		-164.99		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.03		-		-164.99		-		-164.03		-		-164.99		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		360000.00		-		18360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		5760000.00		-		18360000.00		-		5760000.00		-		18360000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.35		-		-105.40		-		-92.35		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-96.43		-		-92.35		-		-96.43		-		-92.35		-

		(19a) Required SNR for the control channel (dB) 		-		-2.70		-		4.20		-		-2.70		-		4.20

		(19b) Required SNR for the data channel (dB) 		-2.00		-		-2.50		-		-1.90		-		-2.40		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-93.05		-		-99.20		-		-93.05		-		-99.20

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-96.93		-		-93.35		-		-96.83		-		-93.25		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		159.16		-		144.25		-		159.16		-		144.25

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		144.98		-		159.46		-		144.88		-		159.36		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.11		-		8.11		-		7.00		-		7.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.89		-		4.89		-		4.08		-		4.08		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		9.00		9.00		26.25		26.25		26.25		26.25

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		141.05		-		124.14		-		124.91		-		108.00

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		128.09		-		144.57		-		111.55		-		128.03		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		2195.32		-		810.38		-		848.33		-		313.15

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1022.94		-		2701.19		-		386.09		-		1019.51		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		1.51E+07		-		2.06E+06		-		2.26E+06		-		3.08E+05

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		3.29E+06		-		2.29E+07		-		4.68E+05		-		3.27E+06		-
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				Transmission bandwidth configuration NRB in NR

				FR1
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																								MHz
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Microsoft_Excel_Worksheet4.xlsx
General Notes

		General notes:
1. Item "(1bis) Number of transmit antenna ports" is added, which indicates the number of transmit antenna ports for the transmission link. One transmit antenna port may map to 1 or multiple transmit antenna elements. Beamforming is assumed for the transmit antenna element(s) that generate one transmit antenna port, which results in transmitter array gain. 
2. Item "(5) Transmitter array gain" is calculated as 10*log10( (1)/(1bis) )
3. Item "(10bis) Number of  receive antenna ports" is added, which indicates the number of receive antenna ports for the transmission link. One receive antenna port may map to 1 or multiple transmit antenna elements. Beamforming is assumed for the receive antenna element(s) that generate one receive antenna port, which results in receive array gain. 
4. Item "(11bis) Receiver array gain" is added. It is calculated as 10*log10( (10)/(10bis) )
5. For Dense Urban - eMBB test environment, the penentration margin is calculated based on the assumption of 80% low loss and 20% high loss.
6. For Rural - eMBB and Urban Macro - URLLC test environment,penentration margin is calculated based on the assumption of 100% low loss.
7. For Urban Macro - mMTC test environment, the penentration margin is calculated based on the assumption of 100% high loss, which is motivated by the coverage demand for mMTC scenarios.
8. For Urban Macro - mMTC test environment, item "(15a/b) Receiver interference density" is assumed to be -177dB due to the assumption of low cell load when the large coverage area of  mMTC is considered.
9. If item "(30a/b) Maximum range" exceeds the maximum supportable range of the channel model defined in Report ITU-R M.2412, the item "(30a/b) Maximum range" will be given by the  maximum supportable range of the related  channel model. As a consequence, item "(31a/b) Coverage Area" will be calculated by the maximum supportable range.
10. For LTE PDCCH, the broad beam is assumed to be applied to the horizontal array, which results in approximately 1.25dB loss compared to horizontal beamforming.
11. In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
12. The transmit power for NR PUSCH is taken to be 26 dBm. The instantaneous power is 26 dBm for a pi/2 BPSK transmission. However, for the considered configurations in TDD, the number of time slots is less than 40%. Hence the average power is still limited by 23 dBm as per the specification limitations. For PUCCH link budget, PUCCH format 1 is used. pi/2 BPSK is supported for NR PUCCH format 3 and 4.
13. A sheet for Rural LMLC link budget evaluation is added. In here, the LMLC Pathloss model is used from Report ITU-R M.2412.





InH-eMBB (4GHz, NR DDDSU)

		Item		DL				UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PUSCH (NLOS)		NR PUCCH (NLOS)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00

		BS antenna heights (m)		3.00		3.00		3.00		3.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		128000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		13952028.00		-		1114560.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		1.00		-		1.59		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS

		UE speed (km/h)		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		32.00		32.00		2.00		2.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		9.00		9.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		24.05		24.05		23.01		23.01

		(4) Transmitter antenna gain (dBi)		5.00		5.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		12.04		12.04		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		38.09		38.09		22.01		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		38.09		38.09		22.01		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		32.00		32.00

		(10bis) Number of  receive antenna ports		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		5.00		5.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		12.04		12.04

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-174.00		-		-174.90

		(15b) Receiver interference density for data channel (dBm/Hz) 		-174.00		-		-174.90		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-166.21		-		-168.01

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-166.21		-		-168.01		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		2880000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-93.57		-		-112.44

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-93.57		-		-103.41		-

		(19a) Required SNR for the control channel (dB) 		-		-7.40		-		-7.60

		(19b) Required SNR for the data channel (dB) 		5.20		-		11.80		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-98.97		-		-118.04

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-86.87		-		-90.11		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		140.07		-		157.09

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		127.97		-		129.16		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		4.00		4.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.50		-		8.50

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		5.20		-		5.20		-

		(26) BS selection/macro-diversity gain (dB)

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00

		(28) Other gains (dB) (if any please specify)

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		130.57		-		145.59

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		121.77		-		120.96		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		368.24		-		908.49

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		216.95		-		206.64		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		426005.52		-		2592935.57

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		147871.75		-		134147.58		-
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InH-eMBB (4GHz, NR DSUUD)

		Item		DL				UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00

		BS antenna heights (m)		3.00		3.00		3.00		3.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		13952028.00		-		1114560.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		1.35		-		1.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS

		UE speed (km/h)		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		32.00		32.00		2.00		2.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		9.00		9.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		24.05		24.05		23.01		23.01

		(4) Transmitter antenna gain (dBi)		5.00		5.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		12.04		12.04		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		38.09		38.09		22.01		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		38.09		38.09		22.01		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		32.00		32.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		5.00		5.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		12.04		12.04

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-174.00		-		-174.90

		(15b) Receiver interference density for data channel (dBm/Hz) 		-174.00		-		-174.90		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-166.21		-		-168.01

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-166.21		-		-168.01		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-93.40		-		-112.44

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-93.57		-		-106.42		-

		(19a) Required SNR for the control channel (dB) 		-		-4.80		-		-8.00

		(19b) Required SNR for the data channel (dB) 		6.30		-		14.13		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-96.20		-		-118.44

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-85.77		-		-90.79		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		137.31		-		157.49

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		126.87		-		129.84		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		4.00		4.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.50		-		8.50

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		5.20		-		5.20		-

		(26) BS selection/macro-diversity gain (dB)

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00

		(28) Other gains (dB) (if any please specify)

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		127.81		-		145.99

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		120.67		-		121.64		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		311.81		-		930.60

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		203.07		-		215.27		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		305436.82		-		2720692.46

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		129551.95		-		145581.99		-





DU-eMBB (4GHz, NR DDDSU)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I)		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		128000.00		-		128000.00		-		4000.00				4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.49		-		0.49		-		0.64		-		0.64		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		3.00		3.00		30.00		30.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		128.00		128.00		128.00		128.00		2.00		2.00		2.00		2.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		23.00		23.00		23.00		23.00		20.00		20.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		44.07		44.07		44.07		44.07		26.00		23.01		26.00		23.01

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		18.06		18.06		18.06		18.06		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		67.13		67.13		67.13		67.13		25.00		22.01		25.00		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		67.13		67.13		67.13		67.13		25.00		22.01		25.00		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		4.00		4.00		128.00		128.00		128.00		128.00

		(10bis) Number of receive ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		3.01		3.01		18.06		18.06		18.06		18.06

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		18360000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.35		-		-92.35		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-8.30		-		-8.50		-		-6.80		-		-6.80

		(19b) Required SNR for the data channel (dB) 		-0.10		-		-1.00		-		6.00		-		3.70		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-98.65		-		-98.85		-		-110.20		-		-110.20

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-90.95		-		-91.85		-		-94.95		-		-97.25		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		168.79		-		168.99		-		158.27		-		158.27

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		161.09		-		161.99		-		146.01		-		148.31		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.07		-		9.04		-		8.07		-		9.04

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.85		-		5.60		-		4.85		-		5.60		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		17.98		17.98		9.00		9.00		17.98		17.98

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		150.72		-		140.97		-		138.20		-		128.25

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		146.24		-		137.41		-		129.16		-		121.73		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		1593.08		-		896.91		-		761.53		-		423.72

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1223.49		-		727.20		-		447.17		-		288.64		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		7973075.54		-		2527257.07		-		1821883.44		-		564038.45

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4702757.59		-		1661341.99		-		628198.00		-		261728.43		-
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DU-eMBB (4GHz, NR DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I)		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00				4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		3.00		3.00		30.00		30.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		256.00		256.00		256.00		256.00		2.00		2.00		2.00		2.00

		(1bis) Number of transmit antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(2) Maximal transmit power per antenna (dBm)		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		44.08		44.08		44.08		44.08		26.00		23.01		26.00		23.01

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		21.07		21.07		21.07		21.07		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		70.15		70.15		70.15		70.15		25.00		22.01		25.00		22.01

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		70.15		70.15		70.15		70.15		25.00		22.01		25.00		22.01

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		4.00		4.00		4.00		4.00		256.00		256.00		256.00		256.00

		(10bis) Number of receive antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		3.01		3.01		3.01		3.01		21.07		21.07		21.07		21.07

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-5.70		-		-5.90		-		-5.60		-		-6.70

		(19b) Required SNR for the data channel (dB) 		3.20		-		-0.10		-		2.29		-		1.23		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-95.88		-		-96.08		-		-109.00		-		-110.10

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-87.65		-		-90.95		-		-98.66		-		-99.72		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		169.05		-		169.25		-		160.08		-		161.18

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		160.82		-		164.12		-		152.73		-		153.79		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.07		-		9.04		-		8.07		-		9.04

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.85		-		5.60		-		4.85		-		5.60		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		17.98		17.98		9.00		9.00		17.98		17.98

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		150.98		-		141.23		-		140.01		-		131.16

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		145.97		-		139.54		-		135.88		-		127.21		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		1617.06		-		910.41		-		847.24		-		502.98

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1203.52		-		823.98		-		664.41		-		398.64		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		s		8214884.58		-		2603904.23		-		2255103.30		-		794784.42

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4550443.38		-		2132971.92		-		1386825.53		-		499248.32		-







Rural-eMBB (700MHz, NR FDD)

		c		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I)		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		2000.00		-		2000.00

		Transmission bit rate for data channel (bit/s)		5983200.00		-		5983200.00		-		561600.00		-		561600.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.64		-		0.64		-		0.78		-		0.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		28.00		28.00		28.00		28.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		46.06		46.06		46.06		46.06		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		66.11		66.11		66.11		66.11		22.00		22.00		22.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		66.11		66.11		66.11		66.11		22.00		22.00		22.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		9360000.00		-		9360000.00		-		180000.00		-		180000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		9360000.00		-		9360000.00		-		720000.00		-		720000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-95.28		-		-95.28		-		-108.41		-		-108.41

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-95.28		-		-95.28		-		-105.46		-		-105.46		-

		(19a) Required SNR for the control channel (dB) 		-		-7.40		-		-7.50		-		-6.30		-		-6.30

		(19b) Required SNR for the data channel (dB) 		4.10		-		1.40		-		7.30		-		4.70		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-100.68		-		-100.78		-		-112.71		-		-112.71

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-89.68		-		-92.38		-		-96.66		-		-99.26		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		166.79		-		166.89		-		157.76		-		157.76

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		155.79		-		158.49		-		141.71		-		144.31		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		146.34		-		143.99		-		135.31		-		132.85

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		139.18		-		139.29		-		123.10		-		123.11		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5943.63		-		5165.78		-		3079.50		-		2660.58

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		3879.00		-		3903.73		-		1487.82		-		1488.41		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		110982084.28		-		83834381.34		-		29792804.26		-		22238413.50

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		47270374.78		-		47875058.07		-		6954251.50		-		6959752.44		-



		Break point









Rural-eMBB (700MHz, NR DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		140.90		-		131.00		-		131.05

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.26		-		129.11		-		127.35		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5002.27		-		4296.97		-		2381.83		-		2388.94

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		4210.03		-		4392.01		-		2128.67		-		1916.69		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		78611258.10		-		58006222.42		-		17822671.18		-		17929213.10

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		55682774.89		-		60600560.46		-		14235236.95		-		11541222.23		-







Rural-eMBB-LMLC (0.7 GHz DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		140.90		-		131.00		-		131.05

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.26		-		129.11		-		127.35		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		5002.27		-		4296.97		-		2381.83		-		2388.94

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (13)		4210.03		-		4392.01		-		4352.31		-		3918.89		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		78611258.10		-		58006222.42		-		17822671.18		-		17929213.10

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		55682774.89		-		60600560.46		-		59509869.58		-		48247642.94		-







Rural-eMBB-LMLC (2.3 GHz DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		2.30		2.30		2.30		2.30		2.30		2.30		2.30		2.30

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		140.90		-		131.00		-		131.05

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.26		-		129.11		-		127.35		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		2702.18		-		2321.19		-		1286.65		-		1290.49

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (13)		2274.22		-		2372.53		-		2351.08		-		2116.95		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		22939279.67		-		16926595.38		-		5200772.11		-		5231861.74

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		16248598.19		-		17683640.21		-		17365369.47		-		14078978.02		-







Rural-eMBB-LMLC (3.5 GHz DSUUD)

		Item		DL								UL

				NR PDSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I) 		NR PUSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		3.50		3.50		3.50		3.50		3.50		3.50		3.50		3.50

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		64000.00		-		64000.00		-		4000.00		-		4000.00

		Transmission bit rate for data channel (bit/s)		6744699.00		-		6744699.00		-		224640.00		-		224640.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.65		-		0.65		-		0.36		-		0.36		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		31.00		31.00		31.00		31.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		49.06		49.06		49.06		49.06		26.00		23.00		26.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		15.05		15.05		15.05		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		69.11		69.11		69.11		69.11		25.00		22.00		25.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antennas		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		19080000.00		-		19080000.00		-		360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		18360000.00		-		18360000.00		-		1440000.00		-		1440000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.18		-		-92.18		-		-105.40		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-92.35		-		-92.35		-		-102.45		-		-102.45		-

		(19a) Required SNR for the control channel (dB) 		-		-4.60		-		-4.50		-		-5.00		-		-7.50

		(19b) Required SNR for the data channel (dB) 		2.80		-		-0.50		-		1.28		-		0.45		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-94.78		-		-94.68		-		-108.40		-		-110.90

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-88.05		-		-91.35		-		-99.67		-		-100.50		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		163.90		-		163.80		-		153.45		-		155.95

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		157.16		-		160.46		-		147.72		-		148.55		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		Penetration Loss std deviation (dB)(ii)

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		143.45		-		140.90		-		131.00		-		131.05

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		140.55		-		141.26		-		129.11		-		127.35		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		2174.30		-		1867.73		-		1035.29		-		1038.38

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m) (13)		1829.94		-		1909.04		-		1891.79		-		1703.40		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		14852155.80		-		10959212.12		-		3367266.92		-		3387396.07

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		10520239.32		-		11449364.73		-		11243298.68		-		9115507.46		-







Rural-eMBB (700MHz, LTE FDD)

		c		DL								UL

				LTE PDSCH (NLOS)		LTE PDCCH (NLOS)		LTE PDSCH (NLOS O-to-I)		LTE PDCCH (NLOS O-to-I)		LTE PUSCH (NLOS)		LTE PUCCH (NLOS)		LTE PUSCH (NLOS O-to-I)		LTE PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		35.00		35.00		35.00		35.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-		43000.00		-		43000.00		-		2000.00		-		2000.00

		Transmission bit rate for data channel (bit/s)		5983200.00		-		5983200.00		-		561600.00		-		561600.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		0.66		-		0.66		-		0.78		-		0.78		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		120.00		120.00		3.00		3.00		120.00		120.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		64.00		64.00		64.00		64.00		1.00		1.00		1.00		1.00

		(1bis) Number of transmit antenna ports		2.00		2.00		2.00		2.00		1.00		1.00		1.00		1.00

		(2) Maximal transmit power per antenna (dBm)		28.00		28.00		28.00		28.00		23.00		23.00		23.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		46.06		46.06		46.06		46.06		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		15.05		13.80		15.05		13.80		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		1.00		1.00		1.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		66.11		64.86		66.11		64.86		22.00		22.00		22.00		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		66.11		64.86		66.11		64.86		22.00		22.00		22.00		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		2.00		2.00		2.00		2.00		64.00		64.00		64.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		15.05		15.05		15.05		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		3.00		3.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		7.00		7.00		5.00		5.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-169.30		-		-161.70		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-169.30		-		-169.30		-		-165.70		-		-165.70		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-164.99		-		-160.96		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.99		-		-164.99		-		-164.03		-		-164.03		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		9000000.00		-		9000000.00		-		180000.00		-		180000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		9000000.00		-		9000000.00		-		720000.00		-		720000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-95.45		-		-95.45		-		-108.41		-		-108.41

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-95.45		-		-95.45		-		-105.46		-		-105.46		-

		(19a) Required SNR for the control channel (dB) 		-		-4.00		-		-5.50		-		-6.20		-		-6.30

		(19b) Required SNR for the data channel (dB) 		6.40		-		4.90		-		8.10		-		6.60		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-97.45		-		-98.95		-		-112.61		-		-112.71

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-87.55		-		-89.05		-		-95.86		-		-97.36		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis)  − (22a)   dB		-		162.31		-		163.81		-		157.66		-		157.76

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		153.66		-		155.16		-		140.91		-		142.41		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		10.45		-		10.00		-		10.45		-		10.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.61		-		6.30		-		6.61		-		6.30		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		11.90		11.90		9.00		9.00		11.90		11.90

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		141.86		-		140.91		-		135.21		-		132.85

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		137.05		-		135.96		-		122.30		-		121.21		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		4550.91		-		4299.53		-		3061.20		-		2660.58

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		3416.60		-		3201.06		-		1418.54		-		1329.05		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		65064844.79		-		58075352.33		-		29439776.88		-		22238413.50

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		36672371.21		-		32191175.10		-		6321722.67		-		5549237.06		-



		Break point









UMa-mMTC (NB-IoT)

		Item						DL												UL

				NPDSCH (LOS)		NPDCCH (LOS)		NPDSCH (NLOS)		NPDCCH (NLOS)		NPDSCH (NLOS O-to-I)		NPDCCH (NLOS O-to-I)		NPUSCH format 1 (LOS)		PUSCH format2  (LOS)		NPUSCH (NLOS)		NPUSCH Format 2  (NLOS)		NPUSCH (NLOS O-to-I)		NPUSCH Format 2 (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.7		0.7		0.7		0.70		0.7		0.70		0.7		0.7		0.7		0.7		0.7		0.7

		BS antenna heights (m)		25		25		25		25.00		25		25.00		25		25		25		25		25		25

		UT antenna heights (m)		1.5		1.5		1.5		1.50		1.5		1.50		1.5		1.5		1.5		1.5		1.5		1.5

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)		-		99%		-		99%		-		99%		-		99%		-		99%		-		99%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)		99%		-		99%		-		99%		-		99%		-		99%		-		99%		-

		Transmission bit rate for control channel (bit/s)		-		89		-		44		-		44				15				15				15

		Transmission bit rate for data channel (bit/s)		360		-		180		-		180		-		180.00		-		180.00		-		180.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		1%		-		1%		-		1%		-		1%		-		1%		-		1%

		Target packet error rate for the required SNR in item (19b) for data channel		10%		-		10%		-		10%		-		10%		-		10%		-		10%		-

		Spectral efficiency(2) (bit/s/Hz)		2.000E-03		-		0.001		-		0.001		-		0.012		-		0.012		-		0.012		-

		Pathloss model(3) (select from LoS or NLoS)		LOS		LOS		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		LOS		LOS		LOS		LOS		LOS		LOS

		UE speed (km/h)		3		3		3.00		3.00		3.00		3.00		3		3		3		3		3		3

		Feeder loss (dB)		3		3		3.00		3.00		3.00		3.00		3		3		3		3		3		3

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		16		16		16		16		16.00		16.00		1		1		1		1		1		1

		(1bis) Number of transmit antenna ports		2		2		2		2		2		2		23		23		23		23		23		23

		(2) Maximal transmit power per antenna (dBm)		23.0		23.0		23.0		23.0		23.0		23.0		23.0		23.0		23.0		23.0		23.0		23.0

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		35.04		35.04		35.04		35.04		35.04		35.04		23.00		23.00		23.00		23.00		23.00		23.00

		(4) Transmitter antenna gain (dBi)		8.0		8.0		8.00		8.00		8.00		8.00		0		0.00		0		0.00		0		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		9.03		9.03		9.03		9.03		9.03		9.03		0.00		0.00		0.00		0.00		0.00		0.00

		(6) Control channel power boosting gain (dB)		0		0		0.00		0.00		0.00		0.00		0		0		0		0		0		0

		(7) Data channel power loss due to pilot/control boosting (dB)		0		0		0.00		0.00		0.00		0.00		0		0		0		0		0		0

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3		3		3		3		3		3		0		0		0		0		0		0

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		49.1		49.1		49.1		49.1		49.1		49.1		23.00		23.00		23.00		23.00		23.00		23.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		49.1		49.1		49.1		49.1		49.1		49.1		23.00		23.00		23.00		23.00		23.00		23.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		1		1		1.00		1.00		1.00		1.00		32.00		32.00		32.00		32.00		32.00		32.00

		(10bis) Number of receive antenna ports		1		1		1.00		1.00		1.00		1.00		4.00		4.00		4.00		4.00		4.00		4.00

		(11) Receiver antenna gain (dBi)		0		0		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		8.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		0.00		0.00		0.00		0.00		0.00		0.00		9.03		9.03		9.03		9.03		9.03		9.03

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		0		0		0		0		0		0		3		3		3		3		3		3

		(13) Receiver noise figure (dB)		7		7		7.00		7.00		7.00		7.00		5		5		5		5		5		5

		(14) Thermal noise density (dBm/Hz)		-174		-174		-174.00		-174.00		-174.00		-174.00		-174		-174		-174		-174		-174		-174

		(15a) Receiver interference density for control channel (dBm/Hz)		-		-177		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00

		(15b) Receiver interference density for data channel (dBm/Hz) 		-177.0		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-		-177.00		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz 		-		-166.59		-		-166.59		-		-166.59		-		-168.36		-		-168.36		-		-168.36

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz  		-166.59		-		-166.59		-		-166.59		-		-168.36		-		-168.36		-		-168.36		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		180000		-		180000.00		-		180000.00		-		15,000		-		15000.00		-		15000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		180,000		-		180000.00		-		180000.00		-		15,000		-		15000.00		-		15000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-114.03		-		-114.03		-		-114.03		-		-126.60		-		-126.60		-		-126.60

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-114.03		-		-114.03		-		-114.03		-		-126.60		-		-126.60		-		-126.60		-

		(19a) Required SNR for the control channel (dB) 		-		-17.2		-		-16.70		-		-16.70		-		-17.90		-		-16.00		-		-16.00

		(19b) Required SNR for the data channel (dB) 		-16.9		-		-17.70		-		-17.70		-		-17.60		-		-16.60		-		-16.60		-

		(20) Receiver implementation margin (dB)		2		2		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0		-		0.00		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0		-		0.00		-		0.00		-		0.00		-		0.00		-		0.00		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-129.23		-		-128.73		-		-128.73		-		-142.50		-		-140.60		-		-140.60

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-128.93		-		-129.73		-		-129.73		-		-142.20		-		-141.20		-		-141.20		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		178.31		-		177.81		-		177.81		-		182.53		-		180.63		-		180.63

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		178.01		-		178.81		-		178.81		-		182.23		-		181.23		-		181.23		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		4		4		6.00		6.00		6.00		6.00		4		4		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		6.3		-		10.26		-		17.00		-		6.3		-		10.26		-		17.00

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.3		-		10.26		-		17.00		-		6.3		-		10.26		-		17.00		-

		(26) BS selection/macro-diversity gain (dB)		0		0		0.00		0.00		0.00		0.00		0		0		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		0		0		0.00		0.00		21.92		21.92		0		0		0.00		0.00		21.92		21.92

		(28) Other gains (dB) (if any please specify)		0		0		0.00		0.00		0.00		0.00		0		0		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		172.01		-		167.55		-		138.89		-		173.23		-		167.37		-		138.71

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		171.71		-		168.55		-		139.89		-		172.93		-		167.97		-		139.31		-

		Range/coverage efficiency calculation



		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)		-		40174.01				10472.42		-		1935.24		-		43110.76				10365.37				1915.45

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		39486.18		-		11108.00		-		2052.70		-		42372.65		-		10738.37		-		1984.39		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		5070376446.11		-		344543655.10		-		11765708.81		-		5838767488.89		-		337535852.36		-		11526367.55

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		4898241563.68		-		387633740.87		-		13237387.65		-		5640546405.96		-		362264940.35		-		12370953.38		-









UMa-URLLC (700MHz NR TDD)

						DL								DL

		Item		UL								UL

				NR PUSCH (NLOS)		NR PDCCH (NLOS)		NR PDSCH (NLOS)		NR PUCCH (NLOS)		NR PUSCH (NLOS O-to-I)		NR PDCCH (NLOS O-to-I)		NR PDSCH (NLOS O-to-I)		NR PUCCH (NLOS O-to-I)

		System configuration

		Carrier frequency (GHz)		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.)  		-		95%		-		95%		-		95%		-		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.)  		90%		-		90%		-		90%		-		90%		-

		Transmission bit rate for control channel (bit/s)		-				-				-				-

		Transmission bit rate for data channel (bit/s)		256000.00		-		256000.00		-		256000.00		-		256000.00		-

		Target packet error rate for the required SNR in item (19a) for control channel		-		0.00		-		0.00		-		0.00		-		0.00

		Target packet error rate for the required SNR in item (19b) for data channel		0.00		-		0.00		-		0.00		-		0.00		-

		Spectral efficiency(2) (bit/s/Hz)		0.04		-		0.01		-		0.04		-		0.01		-

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS		NLOS O-to-I		NLOS O-to-I		NLOS O-to-I		NLOS O-to-I

		UE speed (km/h)		30.00		30.00		30.00		30.00		3.00		3.00		3.00		3.00

		Feeder loss (dB)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		1.00		64.00		64.00		1.00		1.00		64.00		64.00		1.00

		(1bis) Number of transmit antenna ports		1.00		2.00		2.00		1.00		1.00		2.00		2.00		1.00

		(2) Maximal transmit power per antenna (dBm)		23.00		28.00		28.00		23.00		23.00		28.00		28.00		23.00

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0) (12)		26.00		46.06		46.06		23.00		26.00		46.06		46.06		23.00

		(4) Transmitter antenna gain (dBi)		0.00		8.00		8.00		0.00		0.00		8.00		8.00		0.00

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		0.00		15.05		15.05		0.00		0.00		15.05		15.05		0.00

		(6) Control channel power boosting gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(7) Data channel power loss due to pilot/control boosting (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		1.00		3.00		3.00		1.00		1.00		3.00		3.00		1.00

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		25.00		66.11		66.11		22.00		25.00		66.11		66.11		22.00

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		25.00		66.11		66.11		22.00		25.00		66.11		66.11		22.00

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		64.00		2.00		2.00		64.00		64.00		2.00		2.00		64.00

		(10bis) Number of receive antenna ports		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(11) Receiver antenna gain (dBi)		8.00		0.00		0.00		8.00		8.00		0.00		0.00		8.00

		(11bis) Receiver array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, etc.) (dB)		15.05		0.00		0.00		15.05		15.05		0.00		0.00		15.05

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		3.00		1.00		1.00		3.00		3.00		1.00		1.00		3.00

		(13) Receiver noise figure (dB)		5.00		7.00		7.00		5.00		5.00		7.00		7.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15a) Receiver interference density for control channel (dBm/Hz)  		-		-169.30		-		-161.70		-		-169.30		-		-161.70

		(15b) Receiver interference density for data channel (dBm/Hz) 		-165.70		-		-169.30		-		-165.70		-		-169.30		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz   		-		-164.99		-		-160.96		-		-164.99		-		-160.96

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz   		-164.03		-		-164.99		-		-164.03		-		-164.99		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		18360000.00		-		360000.00		-		18360000.00		-		360000.00

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		5760000.00		-		18360000.00		-		5760000.00		-		18360000.00		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-92.35		-		-105.40		-		-92.35		-		-105.40

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-96.43		-		-92.35		-		-96.43		-		-92.35		-

		(19a) Required SNR for the control channel (dB) 		-		-2.70		-		4.20		-		-2.70		-		4.20

		(19b) Required SNR for the data channel (dB) 		-2.00		-		-2.50		-		-1.90		-		-2.40		-

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21a) H-ARQ gain for control channel (dB)		-		0.00		-		0.00		-		0.00		-		0.00

		(21b) H-ARQ gain for data channel (dB)		0.50		-		0.50		-		0.50		-		0.50		-

		(22a) Receiver sensitivity for control channel         = (18a) + (19a) + (20) – (21a)  dBm		-		-93.05		-		-99.20		-		-93.05		-		-99.20

		(22b) Receiver sensitivity for data channel          = (18b) + (19b) + (20) – (21b)  dBm		-96.93		-		-93.35		-		-96.83		-		-93.25		-

		(23a) Hardware link budget for control channel          = (9a) + (11) + (11bis) − (22a)   dB		-		159.16		-		144.25		-		159.16		-		144.25

		(23b) Hardware link budget for data channel           = (9b) + (11) + (11bis) − (22b)  dB		144.98		-		159.46		-		144.88		-		159.36		-

		Calculation of available pathloss

		(24) Lognormal shadow fading std deviation (dB)		6.00		6.00		6.00		6.00		6.00		6.00		6.00		6.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		8.11		-		8.11		-		8.30		-		8.30

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		4.89		-		4.89		-		5.10		-		5.10		-

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		9.00		9.00		14.41		14.41		14.41		14.41

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29a) Available path loss for control channel          = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		141.05		-		124.14		-		135.46		-		118.54

		(29b) Available path loss for data channel           = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		128.09		-		144.57		-		122.37		-		138.86		-

		Range/coverage efficiency calculation

		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)				2198.69				811.50				1581.08				583.55

		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)		1024.38		-		2705.43		-		731.44		-		1931.77		-

		(31a) Coverage Area for control channel = (π (30a)2) (m2/site)		-		15187261.44		-		2068817.49		-		7853413.28		-		1069796.48

		(31b) Coverage Area for data channel = (π (30b)2) (m2/site)		3296650.94		-		22994436.16		-		1680779.33		-		11723586.70		-



		s
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2.4.1        Compliance template for services

 

		 

		Service capability requirements

		Evaluator’s comments



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?:    YES

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

The NR RIT can support eMBB, URLLC and mMTC usage scenarios.

		The assessment of service requirement follows the evaluation method as defined in Section 7.3.3 in Report ITU-R M.2412.



		(1)     Refer to the process requirements in IMT-2020/2.





 

5.2.4.2      Compliance template for spectrum

		 

		Spectrum capability requirements



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?:           YES

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

The supported  frequency bands identified for IMT  are provided in item 5.2.3.2.8.3 in characteristics template for NR RIT. See the table for frequency range 1 (FR1).



		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilizethe higher frequency range/band(s) above 24.25 GHz?:        YES

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

The supported  frequency bands above 24.25 GHz are provided in item 5.2.3.2.8.3 in characteristics template for NR RIT. See the table for frequency range 2 (FR2).





 





[1]   If a proponent determines that a specific question does not apply, the proponent should indicate that this is the case and provide a rationale for why it does not apply.

 











		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		Value(2)

		Requirement met?

		Comments
(3)



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		21.1 - 140.2

		Yes

		



		

		

		

		Uplink

		10

		16.6 - 64.6

		Yes

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		30.4 - 48.9

		Yes

		



		

		

		

		Uplink

		15

		18.2 - 25.8

		Yes

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		124

		Yes

		Analytically assuming BW of 400Mhz. 



		

		

		

		Uplink

		50

		64

		Yes

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		0.31 - 0.59

		Yes

		



		

		

		

		Uplink

		0.21

		0.27 - 0.63

		Yes

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		0.31

		Yes

		



		

		

		

		Uplink

		0.15

		

0.16

		Yes

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		0.27

		Yes

		



		

		

		

		Uplink

		0.045

		0.16

		Yes

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		9.51 - 18.5

		Yes

		



		

		

		

		Uplink

		6.75 

		6.95 - 15.17

		Yes

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		9.09

		Yes

		



		

		

		

		Uplink

		5.4 

		     

6.27

		Yes

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		7.87

		Yes

		



		

		

		

		

		

		6.93

		Yes

		



		

		

		

		Uplink

		1.6 

		5.6

		Yes

		



		

		

		

		

		

		3.16

		Yes

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		10.06 - 16.81

		Yes

		For evaluation configuration A (4 GHz), Channel model A/B, with 12 TRxP and 36 TRxP.



		

		

		

		

		

		10.22 - 22.76

		Yes

		For evaluation configuration B (30 GHz), Channel model A/B, with 12 TRxP and 36 TRxP.



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Downlink 

		4

		0.28 - 3.19



		Yes

		



		

		

		

		Uplink

		

		0.28 - 3.84

		Yes

		



		

		

URLLC

		

Not applicable

		Downlink

		

1

		0.23 - 0.99

		Yes

		



		

		

		

		Uplink 

		

		0.24 - 0.98

		Yes

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		11.3 - 18.8

		Yes

		



		

		URLLC

		Not applicable

		Not applicable

		20

		11.3 - 18.8

		Yes

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		35,083,000 / 180 kHz - 

35,569,000 / 180 kHz



		Yes

		For evaluation configuration A (ISD=500m) with full buffer system level simulation followed by link level simulation; Channel model A/B.



		

		

		

		

		

		1,267,000  / 180 kHz - 

1,530,000 / 180 kHz

		Yes

		For evaluation configuration B (ISD=1732m) with full buffer system level simulation followed by link level simulation; Channel model A/B.



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		Sleep ratio:

80% - 99.87%

Sleep duration:

Up to 159ms

		Yes

		Network side



		

		

		

		

		

		Sleep ratio:

84.2% - 99.5%

Sleep duration:

2.56s - 10.24s

		Yes

		Device side



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		99.99969% - 

99.99995%

		Yes

		For evaluation configuration A (4 GHz), Channel model A/B.



		

		

		

		Downlink

		

		99.9994% - 99.99999%

		Yes

		For evaluation configuration B (700 MHz), Channel model A/B.



		

		

		

		Uplink

		

		99.9992%  - 99.9999999992%

		Yes

		For evaluation configuration A (4 GHz), Channel model A/B.



		

		

		

		Uplink

		

		99.9992% - 99.99999999%

		Yes

		For evaluation configuration B (700 MHz), Channel model A/B.



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		Stationary, Pedestrian

		Yes

		For all evaluation configurations in Indoor Hotspot – eMBB.



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian, Vehicular (up to 30 km/h)

		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		Yes

		For all evaluation configurations in Dense Urban – eMBB



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		Pedestrian, Vehicular, High speed vehicular

		Yes

		For all evaluation configurations in Rural - eMBB



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		1.50 - 3.85

		Yes

		For evaluation configuration A (4 GHz), Channel model A/B, LOS and NLOS.



		

		

		

		

		

		2.84 - 4.76

		Yes

		For evaluation configuration B (30 GHz), Channel model A/B, LOS and NLOS.



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		1.37

		Yes

		For evaluation configuration A (4 GHz), Channel model A/B, NLOS.



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		1

		Yes

		For evaluation configuration A (700 MHz), Channel model A/B, NLOS.



		

		

		

		

		0.45 (500 km/h)

		0.92

		Yes

		



		

		

		

		

		0.8 (120 km/h)

		0.88

		Yes

		For evaluation configuration B (4 GHz), Channel model A/B, NLOS.



		

		

		

		

		0.45 (500 km/h)

		0.88

		Yes

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		0

		Yes

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		800 MHz - 6.4 GHz

		Yes

		



		

		

		

		

		Up to 1 GHz

		

		Yes

		



		

		

		

		

		Support of multiple different bandwidth values

		3 - 13 different component carrier bandwidth values

		Yes

		



		

		(1) 	As defined in Report ITU-R M.2410-0.

(2) 	According to the evaluation methodology specified in Report ITU-R M.2412-0.

(3)	Proponents should report their selected evaluation methodology of the Connection density, the channel model variant used, and evaluation configuration(s) with their exact values (e.g. antenna element number, bandwidth, etc.) per test environment, and could provide other relevant information as well. For details, refer to Report ITU-R M.2412-0, in particular, § 7.1.3 for the evaluation methodologies, § 8.4 for the evaluation configurations per each test environment, and Annex 1 on the channel model variants.

(4)	Refer to § 7.3.1 of Report ITU-R M.2412-0.
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DL_Para_4GHz


			InH - eMBB


			Technical configuration Parameters			Reference value						Huawei									Intel						Mediatek			Motorola Mobility / Lenovo			CATT												NTT DOCOMO						LGE			NEC						ITRI						CAICT			OPPO						CMCC			ZTE									China Telecom			Samsung			Nokia						vivo			Sharp			Sharp			Ericsson


												NR FDD			NR TDD 			LTE TDD 			NR FDD			NR TDD 			NR FDD			NR FDD			NR FDD			NR TDD 			LTE FDD			LTE TDD 			NR FDD			NR TDD			NR FDD			NR FDD			NR TDD 			NR FDD			NR TDD 			NR FDD			NR FDD			NR TDD 			NR TDD			NR TDD			NR FDD			LTE TDD 			NR TDD			NR FDD			NR FDD			NR TDD 			NR FDD			NR FDD			NR TDD 			NR FDD			NR TDD 


			Multiple access			OFDMA						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing									FDD			TDD			TDD			FDD			TDD			FDD			FDD			FDD			TDD			FDD			TDD			FDD			TDD			FDD			FDD			TDD			FDD			TDD			FDD			FDD			TDD			TDD			TDD			FDD			TDD			TDD			FDD			FDD			TDD			FDD			FDD			TDD			FDD			TDD


			Network synchronization			Synchronized						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256 QAM						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]						Aligned with reference			Aligned with reference			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Turbo			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot						15 kHz SCS,
14 OFDM symbol slot			15/30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol per subframe			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 / 30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol per subframe			15 kHz SCS,
14 OFDM symbol per subframe			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			30kHz SCS,
14 OFDM symbol slot			30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol per subframe			30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15/30 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			TDD: 8.2% (51 RB for 30 kHz 20 MHz); 1.72% (273 RB for 30 kHz 100 MHz)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz						10 MHz			20 MHz			20 MHz			10 MHz			20 MHz			10 MHz			10 MHz			10 MHz			20 MHz			10 MHz			20 MHz			10 MHz			20 MHz			10 MHz			10 MHz			20 MHz			10 MHz			20 MHz			10 MHz			10 MHz			20 MHz			20MHz			20MHz			10 MHz			20 MHz			20 MHz			10 MHz			Aligned with reference			Aligned with reference			10 MHz			Aligned with reference			Aligned with reference			10 MHz			20 MHz


			Frame structure									FDD: Full downlink			DDDSU			DSUDD			FDD: Full downlink			DSUUD			FDD: Full downlink			FDD: Full downlink			FDD: Full downlink			DSUUD			FDD: Full downlink			DSUUD			FDD: Full downlink			DSUUD			FDD: Full downlink			FDD: Full downlink			DSUUD			FDD: Full downlink			DSUUD			FDD: Full downlink			FDD: Full downlink			DSUUD			TDD Config 1: [DDDDDDDSUU], S(6DL:4GP:4UL) 
TDD Config 2: [DDSUUUUUUU], S(6DL:4GP:4UL) 			Option-1:DSUUD
Option-2:DDDSU
Option-3:DDDSUDDSUU
Option-4: DDDDDDDSUU			FDD: Full downlink			DSUUD			DDDSU			FDD: Full downlink			FDD: Full downlink			DSUUD			FDD: Full downlink			FDD: Full downlink			DDDSU			FDD: Full downlink			DDDSU


			Transmission scheme			closed SU/MU-MIMO adaptation						closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			Aligned with reference			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			Closed-loop SU/MU-MIMO adaptation with zero forcing.			Closed-loop SU/MU-MIMO adaptation with zero forcing.			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement									Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			
For 64T: Precoded CSI-RS based			Non-precoded CSI-RS  based			Non-precoded CSI-RS based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			 -- Precoded CSI-RS based
 -- Non-precoded CSI-RS based			Non-precoded CSI-RS  based			 -- Non-precoded CSI-RS based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Precoded CSI-RS based, non-PMI			Non-precoded CSI-RS  based			Precoded CSI-RS based, non-PMI			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Precoded CSI-RS based, non-PMI			Precoded CSI-RS based			Non-PMI feedback			Non-precoded CSI-RS  based			
non-precoded CSI-RS based			Non-precoded CSI-RS based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			SRS-based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			
Precoded CSI-RS based, non-PMI


			DL codebook									Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			
For 64T: non-PMI transmission			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4beam, wb+sb, 8psk			Type II codebook;
4beam, wb+sb, 8psk			Type II codebook;
4 beams, WB+SB, 8 PSK			 -- For precoded CSI-RS based, non-PMI, N.A.
 -- For non-precoded CSI-RS, Type II codebook;4 beams, WB+SB, 8 PSK			LTE advanced CSI codebook based; 2 beam basis, WB+SB and 4PSK quantification			 -- For precoded CSI-RS based, non-PMI, N.A.
 -- For non-precoded CSI-RS, LTE advanced CSI codebook based; 2 beam basis, WB+SB and 4PSK quantification			Ideal 			N/A			Type II codebook;
4beam, wb only, 8psk			Type I codebook;			N/A			Type I codebook (single panel) ;			N/A			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			N/A			N/A			N/A			Type II codebook			N/A			N/A			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			N/A			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			Type II codebook;
4 beams, WB+SB amplitude quantization, 8 PSK phase quantization			N/A


			PRB bundling									4 PRBs			4 PRBs			2 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			3 PRBs			2 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			2 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs


			MU dimension									Up to 12 layers			Up to 12 layers			Up to 8 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 8 layers			Up to 8 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			N/A			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 users			Up to 8 users			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers			Up to 12 layers


			SU dimension									For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			Up to 2 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 2 layers (accroding to current Type II CSI)			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 2 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			Up to 4 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers			Up to 1 layer per user			Up to 1 layer per user			For 4Rx: Up to 2 layers			For 4Rx: Up to 2 layers			For 4Rx: Up to 2 layers			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs						Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE						N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols per 5 slots for 30kHz SCS;
4 symbols per 5 slots for 15kHz SCS;			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports
			N/A			N/A			N/A			N/A			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in every 10 slots;			N/A			For UE 4 Tx ports: Non-precoded SRS			N/A			N/A			N/A			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in every 10 slots;			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in every 10 slots;			N/A			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols every 10ms			• non-precoded SRS transmission;
• SRS switch for 2T4R
• adaptive SRS bandwidth per UE 
• 2 symbols within 1 slot for SRS transmission per UE			• non-precoded SRS transmission;			N/A			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports
			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in special slot for SRS;
8 PRBs per symbol			N/A			N/A			For UE 8 Tx ports: Non-precoded SRS, 8 SRS ports
4 symbols every 10ms			N/A			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in special slot for SRS;
8 PRBs per symbol			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources)
2 symbols in special slot for SRS;
8 PRBs per symbol


			CSI feedback									PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 10 slot; RI: every 10 slot;
Subband based 			CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot; PMI: every 10 slot; 
Subband based 			PMI, CQI: every 10 slot; RI: every 10 slot;
Subband based 			CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot; PMI: every 10 slot; 
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slots; RI: every 5 slots;
Subband based, 5 slot delay			CQI: every 10 slots; RI: every 10 slots
Subband based, 5 slot delay 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 


			Interference measurement									SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement


			CBG			1						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			ACK/NACK delay									The next available UL slot			The next available UL slot			At least N+4			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			N+4			At least N+4			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			At least N+4			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot


			Re-transmission delay									The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			At least N+8			-			-			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			N+8			N+8			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			-			-			At least N+8			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 64T, (M,N,P,Mg,Ng; Mp,Np) =(8,16,2,1,1; 4,8)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1; 4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1; 4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) =(4,4,2,1,1; 1,1)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1; 4,4)
 (dH,dV) = (0.5, 0.5)λ
   - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 2R, (M,N,P,Mg,Ng; Mp,Np) =  (1,1,2,1,1; 1,1)
(dH,dV) = (0.5, 0.5)λ			 For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			 For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			(M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ
			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			 For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			 For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			(M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ
			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 4R:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 2R, (M,N,P,Mg,Ng; Mp,Np) =  (1,1,2,1,1; 1,1)
(dH,dV) = (0.5, 0.5)λ			    - For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
 (M,N,P,Mg,Ng; Mp,Np) = (1,4,2,1,1; 1,4)
(dH,dV) = (0.5, - )λ			For 12TRxP: 
(M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)
(dH,dV) = (0.5,  - )λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 8R, (M,N,P,Mg,Ng; Mp,Np) = (1,4,2,1,1; 1,4)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 8R, (M,N,P,Mg,Ng; Mp,Np) = (1,4,2,1,1; 1,4)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ


			Scheduling			PF						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation			Non-ideal						Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			ideal
Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal





			System configuration parameters			Reference Value


			TRxP number per site			1			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						1			1			Aligned with reference			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			1			1			1			Aligned with reference			1			1			1			Aligned with reference			1			1			Aligned with reference			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)			[110°] in GCS			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			90° in LCS			90° in LCS			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)									1			1			1			1			1			1			1			1			1			1			1			0			0						1			1			1			1			1			1			1			1			1			1			1			1			1									1			1			1			0			0


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-						-			-			-			-			-			-			-			-			-			-			-			-			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-						-			-			-			-			-			-			-			-			-			-			-			-			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-						-			-			-			-			-			-			-			-			-			-			-			-			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Analog beam selection for interfering TRxP			-						-			-			-			-			-			-			-			-			-			-			-			-			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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UL_Para_4GHz


			InH - eMBB


			Technical configuration Parameters			Reference value						Huawei									Intel						Mediatek			CATT												NTT DOCOMO						LGE			ITRI			ZTE						Nokia			vivo			Sharp			Sharp


												NR FDD			NR TDD			LTE TDD			NR FDD			NR TDD			NR FDD			NR FDD			NR TDD			LTE FDD			LTE TDD			NR FDD			NR TDD			NR FDD			NR FDD			NR TDD			LTE TDD			NR FDD			NR FDD			NR FDD			NR TDD


			Multiple access			OFDMA						Aligned with reference			Aligned with reference			SCFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			SCFDMA			SCFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			SCFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing									FDD			TDD			TDD			FDD			TDD			FDD			FDD			TDD			FDD			TDD			FDD			TDD			FDD			FDD			TDD			TDD			FDD			FDD			FDD			TDD


			Network synchronization			Synchronized						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]						Aligned with reference			Aligned with reference			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Turbo			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Turbo			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot						15 kHz SCS,
14 OFDM symbol slot			30 kHz SCS,
14 OFDM symbol slot			15kHz
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 / 30 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			30 kHz SCS,
14 OFDM symbol slot			15kHz
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			30 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			10%			10%			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz						10 MHz			20 MHz			Aligned with reference			10 MHz			20 MHz			10 MHz			10 MHz			20 MHz			Aligned with reference			Aligned with reference			10 MHz			20 MHz			10 MHz			10 MHz			20 MHz			Aligned with reference			10 MHz			10 MHz			Aligned with reference			Aligned with reference


			Frame structure									Full uplink 			DDDSU			DSUDD			Full uplink 			DSUUD			Full uplink 			Full uplink 			DSUUD			Full uplink			DSUUD			Full uplink 			DSUUD			Full uplink 			Full uplink 			Option-1:DSUUD
Option-2:DDDSU
Option-3:DDDSUDDSUU
Option-4: DDDDDDDSUU			DSUUD			Full uplink 			Full uplink 			Full uplink			DDDSU


			Transmission scheme			UL codebook based SU-MIMO / MU-MIMO 						UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			SU-MIMO with rank adaptation			SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			Closed-loop UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation


			UL codebook									For 2Tx: NR 2Tx codebook;
For 4Tx: NR 4Tx codebook			For 2Tx: NR 2Tx codebook;
For 4Tx: NR 4Tx codebook			For 2Tx: LTE 2Tx codebook;			For 4Tx: NR 4Tx codebook			For 4Tx: NR 4Tx codebook			For 2Tx: NR 2Tx codebook			For 4Tx: NR 4Tx codebook			N/A			For 4Tx: LTE 4Tx codebook			For 4Tx: LTE 4Tx codebook			For 4Tx: Ideal			N/A			For 2Tx: NR 2Tx codebook			For 2Tx: NR 2Tx codebook			For 2Tx: NR 2Tx codebook			For 2Tx: LTE 2Tx codebook;			For 4Tx: NR 4Tx codebook			
NR 4Tx codebook			
NR 4Tx codebook			
NR 4Tx codebook


			MU dimension									N/A			N/A			N/A			12 layers at gNB; Max 4 layers at UE			12 layers at gNB; Max 4 layers at UE			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			Up to 3 users			N/A			Up to 4 layers			Up to 4 layers


			SU dimension									For 2Tx/4Tx: Up to 2 layers			For 2Tx/4Tx: Up to 2 layers			For 2Tx: Up to 2 layers			For 4Tx: Up to 4 layers			For 4Tx: Up to 4 layers			For 2Tx: Up to 2 layers			For 4Tx: Up to 2 layers			For 4Tx: Up to 2 layers			For 4 Tx: Up to 4 layers			For 4 Tx: Up to 4 layers			For 4Tx: Up to 4 layers			For 4Tx: Up to 4 layers			For 4Tx: Up to 4 layers			For 2Tx: Up to 2 layers			For 2Tx: Up to 2 layers			For 2Tx: Up to 2 layers			Up to 2 layers per user			Up to 2 layers			Up to 2 layers			Up to 2 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs						Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			For larger than or equal to 2 layers, two CWs.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE						For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources);
For UE 4Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources);
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources);
For UE 4Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources);
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources);
			4 port non-precoded SRS 
(1 SRS resource)			4 port non-precoded SRS 
(1 SRS resource)			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources),
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols for SRS in every 10 slots,			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports 			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports 			4 port non-precoded SRS 
(1 SRS resource)			4 port non-precoded SRS 
(1 SRS resource)			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources),
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			2 SRS ports : Non-precoded SRS, 
2 symbols for SRS in every 10 slots,			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources);
			For UE 4Tx ports: Non-precoded SRS, 4 SRS ports
4 symbols every 10ms			
For UE 4Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources);			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP:For  32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 64R, (M,N,P,Mg,Ng; Mp,Np) =(8,16,2,1,1; 4,8)			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

For 36TRxP:
    - For 32T, (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1; 2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRP: 16R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;2,4)                                      For 36TRP: 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ

36TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			12TRP:For  32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


36TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			For 12TRxP: 
     - For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 16R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;2,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ

36TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1; 4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)

 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
     - For 32R, (M,N,P,Mg,Ng; Mp,Np) =(16,8,2,1,1; 1,1)			12TRP: For 128R, (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;8,8)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			12TRP: For 32R, (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						12TRP: 
For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1); (dH, dV)=( N/A, N/A)λ
For 4T,  (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2); (dH, dV)=( 0.5, N/A)λ			12TRP: 
For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1); (dH, dV)=( N/A, N/A)λ
For 4T,  (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2); (dH, dV)=( 0.5, N/A)λ			For 12TRxP: 
    - For 2T, (M,N,P,Mg,Ng; Mp,Np) =  (1,1,2,1,1; 1,1)
(dH,dV) = (0.5, 0.5)λ			For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			12TRP: For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ

36TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ

36TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ			For 12TRxP: 
    - For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 4T, (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( N/A, N/A)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( N/A, N/A)λ			12TRP: For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ			12TRP: For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ

36TRP: For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ			For 12TRxP: 
     - For 2T, (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1;1,1)

 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 
    - For 2T, (M,N,P,Mg,Ng; Mp,Np) =  (1,1,2,1,1; 1,1)
(dH,dV) = (0.5, 0.5)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, - )λ			12TRP: 
 (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2); (dH, dV)=( 0.5, N/A)λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, - )λ			12TRP: For 4T, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, - )λ


			Max CBG number			1						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			UL re-transmission delay									Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			At least N+4									Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			N+8			at leat N+8			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			-			At least N+4			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication


			Scheduling			PF						Aligned with reference			Aligned with reference			Aligned with reference			MU-PF			MU-PF			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			MMSE			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation									Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal for 12TRxP
Ideal for 36TRxP			Non-ideal for 12TRxP
Ideal for 36TRxP			Non-ideal			Non-ideal			ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal


			Power control parameter									P0=-60, alpha = 0.6			P0=-60, alpha = 0.6			P0=-86, alpha = 0.9			For 12 TRxP: P0=-90, alpha = 0.9
For 36 TRxP: P0=-100, aplha=0.8			For 12 TRxP: P0=-90, alpha = 0.9
For 36 TRxP: P0=-100, aplha=0.8			P0=-60, alpha = 0.6			P0=-76, alpha = 0.8			P0=-81, alpha = 0.8			P0=-76, alpha = 0.8			P0=-81, alpha = 0.8			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6			P0=-102, alpha = 0.7			P0=-60, alpha = 0.6			P0=-80, alpha = 0.8			P0=-80, alpha = 0.8			P0=-95, alpha = 0.8			N/A			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6


			Power backoff model									Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 36.101			Continuous RB allocation: follow TS 38.101 for FR1; Mean IOT<10dB			Continuous RB allocation: follow TS 38.101 for FR1; Mean IOT<10dB			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation:[R1-1806322]			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation:[R1-1806322]			N.A.			N.A.			Continuous RB allocation: follow TS 38.101 for FR1;			Continuous RB allocation: follow TS 38.101 for FR1;			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			N/A			-			-			-			N/A			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction





			System configuration parameters			Reference Value


			TRxP number per site			1			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			1			Aligned with reference			1			1


			Mechanic tilt 			180° in GCS (pointing to the ground)			[110°] in GCS			Aligned with reference			Aligned with reference			105 degree			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			90° in LCS			90° in LCS			Aligned with reference			Aligned with reference			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)									1			1			Aligned with reference			1			1			1			1			1			1			1			0			0			0			1			1			1						1			1			1


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around						Aligned with reference			Aligned with reference			-			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-						-			-			Aligned with reference			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 						Aligned with reference			Aligned with reference			-			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Analog beam selection for interfering TRxP			-						-			-						-			-			-			-			-			-			-			-			-			-			-			-						-			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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DL_Para_30GHz


			InH - eMBB


			Technical configuration Parameters			Reference value						Huawei			Intel			Mediatek			CATT			Ericsson			NTT DOCOMO			CAICT			Samsung			Qualcomm			Sharp			ZTE			Ericsson


												NR TDD			NR TDD			NR FDD			NR TDD			NR TDD			NR FDD			NR TDD			NR TDD			NR TDD			NR TDD			NR TDD			NR FDD			NR TDD


			Multiple access			OFDMA						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing									TDD			TDD			FDD			TDD			TDD			FDD			TDD			TDD			TDD			TDD			TDD			FDD			TDD


			Network synchronization			Synchronized						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256 QAM						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			60 kHz / 120 kHz,
14 OFDM symbol slot						60 kHz SCS,
14 OFDM symbol slot			120 kHz SCS,
14 OFDM symbol slot			60kHz SCS,
14 OFDM symbol slot			60 / 120 kHz SCS,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			120kHz SCS,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			120kHz SCS,
14 OFDM symbol slot			120kHz SCS,
14 OFDM symbol slot			120 kHz SCS,
14 OFDM symbol slot			60 SCS,
14 OFDM symbol slot			120kHz SCS,
14 OFDM symbol slot			60 / 120 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			 5.5% (for 80 MHz)						5.5% (for 80 MHz)						5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)


			Simulation bandwdith			80 MHz						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			UE antenna panel selection for data transmission and UE attachment			The UE panel with the best receive SNR is chosen for transmission and reception						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Two UE panels are used for transmission and reception			Aligned with reference			Two UE panels are used for transmission and reception			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Frame structure									
DDDSU			
DSUUD			Full downlink			DSUUD			Full downlink			Full downlink			
DDDSU			
DDDSU			DDDU			
DDDSU			DSUUD			Full downlink			
DDDSU


			Transmission scheme			Analog beam selection based						closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			Closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			SU/MU-MIMO adaptation			Closed SU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			Closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			Closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement									
Precoded CSI-RS based, non-PMI			
Non-precoded CSI-RS based			Non-precoded CSI-RS  based			 Precoded CSI-RS based			Non-PMI			Non-precoded CSI-RS  based			
Precoded CSI-RS based, non-PMI			
Precoded CSI-RS based, non-PMI			Non-Precoded CSI-RS based			
Precoded CSI-RS based, non-PMI			 Precoded CSI-RS based			Non-precoded CSI-RS  based			
Precoded CSI-RS based, non-PMI


			DL codebook									N/A			Type II, 4 beam, wb+sb, 8PSK			Type II codebook;
4beam, wb+sb, 8psk			N/A			Type I codebook			Ideal			N/A			N/A			Ideal			N/A			N/A			Type II codebook;
4beam, wb+sb, 8psk			N/A


			PRB bundling									4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs


			MU dimension									Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers			N/A			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 8 layers			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)


			SU dimension									For 4Rx with the best receive panel: Up to 4 layers			For 2Rx with the best receive panel: Up to 2 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers			Up to 8 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers			Up to 2 layers			For 4Rx with the best receive panel: Up to 2 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 2 layers			For 4Rx with the best receive panel: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE						For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			N/A			N/A			For UE 4 Tx ports in the best panel: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots			For UE 8 Tx ports: Non-precoded SRS, 4 SRS ports, 4 symbols per frame			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports in the best panel: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports, 1 symbol every 2 UL slots			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports in the best panel: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol


			CSI feedback									
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot
Subband based 			
CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot; PMI: every 10 slot; 
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 25 slot; RI: every 25 slot, CRI: every 25 slot
Subband based 			
CQI: every 8 slots; RI: every 8 slots, CRI: every 8 slots
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot; PMI: every 10 slot; 
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 


			Interference measurement									SU-CQI			SU-CQI			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement


			CBG			1						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			ACK/NACK delay									The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot


			Re-transmission delay									The next available DL slot after receiving NACK						The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ

For 36 TRxP - 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
(dH, dV)=(0.5, 0.5)λ                                                                    
(dg,H,dg,V) = (4.0, 2.0)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ
64T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 (dH,dV) = (0.5, 0.5)λ

For 36TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;1,16)
 (dH,dV) = (0.5, 0.5)λ
64T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 (dH,dV) = (0.5, 0.5)λ			For 64T:  (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32)
 (dH,dV) = (0.5, 0.5)λ
			For 12 TRxP - 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ
For 12 TRxP - 8T,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 8T,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ                                  
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ

For 36TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8R: 4R, (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,2; 1,4)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ
			For 12TRxP: 32R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 2,4)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ
For 12TRxP: 16R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,4)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			(M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ                                  
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ


			Scheduling			PF						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation			Non-ideal						Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			ideal			Non-ideal			Non-Ideal			Non-Ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal





			System configuration parameters			Reference value


			TRxP number per site			1			3			Aligned with reference						Aligned with reference									Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)			[110°] in GCS			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			(According to Zenith angle in "Beam set at TRxP")			(According to Zenith angle in "Beam set at TRxP")			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)									1			1			1			1			3			0			1			1			0			1			0			0			0


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4] for 1 TRxP/site; 
[pi/2 3*pi/4] for 3 TRxPs/site
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.

Precoder for beam at (phai_i, theta_j) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)						Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			DFT Beam Selection with 
2x Oversampling			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Azimuth angle φi = [0],
Zenith angle θj = [pi/4  3*pi/4]			Azimuth angle φi = [0],
Zenith angle θj = [pi/4  3*pi/4]			Aligned with reference			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Aligned with reference			DFT beam selection			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4]			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)						Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			DFT Beam Selection			Azimuth angle φi = [-3*pi/4, -pi/4, pi/4, 3*pi/4] 
Zenith angle θj = [0, pi/4, 2*pi/4, 3*pi/4]			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4]			Azimuth angle φi = [-25, 25];
Zenith angle θj = [80, 110]			Aligned with reference			Azimuth angle φi =  [-3*pi/8, -pi/8, pi/8, 3*pi/8]
Zenith angle θj = [pi/4, 3*pi/4] ; 			Aligned with reference			DFT beam selection			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4]			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 


			Criteria for selection for serving TRxP			Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			Select the best beam pair among the set of DFT beams, based on the criteria of maximizing receive power after beamforming.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			Based on the analog beam selection according to scheduling results of non-serving TRxP						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412
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UL_Para_30GHz


			InH - eMBB


			Technical configuration Parameters			Reference value						Huawei			Intel			Mediatek			CATT			Ericsson			NTT DOCOMO			Samsung			Qualcomm			Sharp			ZTE


												NR TDD			NR TDD			NR FDD			NR TDD			NR TDD			NR FDD			NR TDD			NR TDD			NR TDD			NR TDD


			Multiple access			OFDMA						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing									TDD			TDD			FDD			TDD			TDD			FDD			TDD			TDD			TDD			TDD


			Network synchronization			Synchronized						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			60 kHz / 120 kHz,
14 OFDM symbol slot						60 kHz SCS,
14 OFDM symbol slot			120 kHz SCS,
14 OFDM symbol slot			60KHz 
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			120KHz 
14 OFDM symbol slot			120KHz 
14 OFDM symbol slot			120 KHz, 14 OFDM symbol slot			120KHz 
14 OFDM symbol slot			60KHz 
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth									5.5% (for 80 MHz)						5.5% (for 80 MHz)			5.5% (for 80 MHz)						5.5% (for 80 MHz)			5.5% (for 80 MHz)			5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)


			Simulation bandwdith			80 MHz						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			UE antenna panel selection for data transmission and UE attachment			The UE panel with the best receive SNR is chosen for transmission and reception						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Frame structure									DDDSU			DSUUD			Full uplink			DSUUD			Full uplink			Full uplink			DDDSU			DDDU			DDDSU			DSUUD


			Transmission scheme			Analog beam selection based						UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation


			UL codebook									For 4Tx with the best Tx panel: NR 4Tx codebook			For 4Tx with the best Tx panel: NR 4Tx codebook			NR 4Tx codebook			N/A			4Tx codebook			For 4Tx with the best Tx panel: Ideal			For 4Tx with the best Tx panel: NR 4Tx codebook			2 Tx with best Tx Panel: Ideal			For 4Tx with the best Tx panel: NR 4Tx codebook			For 4Tx with the best Tx panel: NR 4Tx codebook


			MU dimension									N/A			Up to 6 Layers at gNB			N/A			N/A			Up to 4 Layers at gNB			N/A			Up to 6 layers at gNB			N/A			Up to 6 layers			N/A


			SU dimension									For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 4 layers			For 4Tx with the best Tx panel: Up to 2 layers			Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE						For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			4 port non-precoded SRS 
(1 SRS resource)			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols for SRS in every 10 slots,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots			4 port non-precoded SRS			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports, 1 symbol every 2 UL slots			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in every 10 slots


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 16R,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,4)
 (dH,dV) = (0.5, 0.5)λ;
For 32R,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ

For 36 TRxP - 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32R,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ;
			For 12TRxP - 32R,  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ;
For 36TRxP - 32R,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)
 (dH,dV) = (0.5, 0.5)λ			For 64R,  (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 8R:  (M,N,P,Mg,Ng; Mp,Np)= (4,8,2,1,1; 2,2)
(dH, dV)=(0.5, 0.8)λ			For 12 TRxP - 8R,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;1,1)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 16R,  (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;2,4)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP -32R, (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 4R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12 TRxP: 8T: (M,N,P,Mg,Ng; Mp,Np)=  (2,4,2,1,2; 1, 2)
(dH, dV)=( 0.5, 0.5)λ                                 			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8R, (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 4T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			(M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ


			Max CBG number			1						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			UL re-transmission delay									Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after reiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication


			Scheduling			PF						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation									Non-ideal			Non-ideal			Non-ideal			Non-ideal for 12TRxPs.
Ideal for 36TRxPs			Non-ideal			ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal


			Power control parameter									P0=-60, alpha = 0.6			For 12 TRxP: P0 = -70, alpha = 0.8
For 36 TRxP: P0 = -70, alpha = 0.7			P0=-70, alpha = 0.8			P0=-76, alpha = 0.8			P0=-80, alpha = 0.9			P0=-60, alpha = 0.6			P0=-80, alpha = 0.8						P0=-80, alpha = 0.8			P0=-80, alpha = 0.8


			Power backoff model									Continuous RB allocation: follow TS 38.101 in Section 6.2.2;
Non-continuous RB allocation: additional 2 dB reduction			Contiguous RB allocation; Follow TS 38.101-2; Mean IOT<10dB			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation:[R1-1806322]			Non-contiguous RB allocation; Follow TS 38.101-2			Continuous RB allocation: follow TS 38.101 for FR1;			Continuous RB allocation			Continuous RB allocation						Continuous RB allocation





			System configuration parameters			Reference value


			TRxP number per site			1			3			Aligned with reference						Aligned with reference									Aligned with reference			Aligned with reference			Aligned with reference			1			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)
			[110°] in GCS			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			(According to Zenith angle in "Beam set at TRxP")			(According to Zenith angle in "Beam set at TRxP")			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)									1			1			1			1			3			0			0			0			1			1


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4] for 1 TRxP/site; 
[pi/2 3*pi/4] for 3 TRxPs/site
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.

Precoder for beam at (phai_i, theta_j) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)						For 16R: Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/2]  for 1 TRxP/site ; 
For 32R: Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			DFT Beam Selection
2x Oversampling			Azimuth angle φi = [0],                       Zenith angle θj = [pi/2]			For 12TRxP - 64R: Azimuth angle φi = [0]
Zenith angle θj = [pi/4  3*pi/4] 
For 36TRxP - 32R: Azimuth angle φi = [0]
Zenith angle θj = [pi/4  3*pi/4			DFT Beam Selection			Aligned with reference			Aligned with reference			DFT Beam selection			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)						Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			DFT Beam Selection			Azimuth angle φi = [-7*pi/8, -5*pi/8, -3*pi/8, -pi/8, pi/8, 3*pi/8, 5*pi/8 7*pi/8], Zenith angle θj = [0, pi/4, 2*pi/4, 3*pi/4]			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];			DFT Beam Selection			Aligned with reference			Aligned with reference			DFT Beam selection			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			Select the best beam pair among the set of DFT beams, based on the criteria of maximizing receive power after beamforming.						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			Based on the analog beam selection according to scheduling results of non-serving TRxP						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412
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DL_Para_70GHz


			InH - eMBB


			Technical configuration Parameters			Reference value			Huawei			Mediatek			Ericsson						Samsung			ZTE


									NR TDD			NR FDD			NR FDD			NR TDD			NR TDD			NR TDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing						TDD			FDD			FDD			TDD			TDD			TDD


			Network synchronization			Synchronized			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256 QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			60 kHz / 120 kHz,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			60kHz SCS,
14 OFDM symbol slot			120kHz SCS,
14 OFDM symbol slot			60 / 120 kHz SCS,
14 OFDM symbol slot			120 kHz SCS,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			 5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)


			Simulation bandwdith			80 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			100MHz			Aligned with reference


			UE antenna panel selection for data transmission and UE attachment			The UE panel with the best receive SNR is chosen for transmission and reception			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Frame structure						
DDDSU			Full downlink			Full downlink			
DDDSU			
DDDSU			
DDDSU


			Transmission scheme			Analog beam selection based			closed SU/MU-MIMO adaptation			Closed SU/MU-MIMO adaptation			Closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement						
Precoded CSI-RS based, non-PMI			Non-precoded CSI-RS  based			Non-precoded CSI-RS  based			
Precoded CSI-RS based, non-PMI			
Precoded CSI-RS based, non-PMI			
Precoded CSI-RS based, non-PMI


			DL codebook						N/A			Type II codebook;
4beam, wb+sb, 8psk			Type II codebook;
4beam, wb+sb, 8psk			N/A			N/A			N/A


			PRB bundling						4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs			4 PRBs


			MU dimension						Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 6 layers (with PTRS transmitted)			Up to 12 layers


			SU dimension						For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 2 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers			For 4Rx with the best receive panel: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			N/A			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports; 10 lsots period


			CSI feedback						
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 10 slot; RI: every 10 slot, CRI: every 10 slot
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 			
CQI: every 25 slot; RI: every 25 slot, CRI: every 25 slot
Subband based 			
CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 


			Interference measurement						SU-CQI			SU-CQI; CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI;CSI-IM for inter-cell interference measurement			SU-CQI			SU-CQI


			CBG			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			ACK/NACK delay						The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot			The next available UL slot


			Re-transmission delay						The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
(dH, dV)=(0.5, 0.5)λ                                                                    
(dg,H,dg,V) = (4.0, 2.0)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 8T,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32T,  (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP:  8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ                                  
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ                                  
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 4R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 12TRxP: 8R, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ


			Scheduling			PF			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal			Non-ideal





			System configuration parameters			Reference value


			TRxP number per site			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			(According to Zenith angle in "Beam set at TRxP")			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)						1			1			0			0			0			1


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4] for 1 TRxP/site; 
[pi/2 3*pi/4] for 3 TRxPs/site
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.

Precoder for beam at (phai_i, theta_j) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)			Azimuth angle φi = [-pi/4,pi/4],
Zenith angle θj = [pi/4,3*pi/4]			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Azimuth angle φi = [0],
Zenith angle θj = [pi/2]			Aligned with reference			Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8],
Zenith angle θj = [pi/4,3*pi/4]


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] 			Azimuth angle φi = [-3*pi/4, -pi/4, pi/4, 3*pi/4] 
Zenith angle θj = [0, pi/4, 2*pi/4, 3*pi/4]			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] 			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] 			Aligned with reference			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8]
Zenith angle θj = [pi/4, 3*pi/4] 


			Criteria for selection for serving TRxP			Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			Select the best beam pair among the set of DFT beams, based on the criteria of maximizing receive power after beamforming.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			Based on the analog beam selection according to scheduling results of non-serving TRxP			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412








UL_Para_70GHz


			InH - eMBB


			Technical configuration Parameters			Reference value			Huawei			Samsung			ZTE


									NR TDD			NR TDD			NR TDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing						TDD			TDD			TDD


			Network synchronization			Synchronized			Aligned with reference			Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology			60 kHz / 120 kHz,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot			120 kHz SCS,
14 OFDM symbol slot			60 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth						5.5% (for 80 MHz)			5.5% (for 80 MHz)			5.5% (for 80 MHz)


			Simulation bandwdith			80 MHz			Aligned with reference			100MHz			Aligned with reference


			UE antenna panel selection for data transmission and UE attachment			The UE panel with the best receive SNR is chosen for transmission and reception			Aligned with reference			Aligned with reference			Aligned with reference


			Frame structure						DDDSU			DDDSU			DDDSU


			Transmission scheme			Analog beam selection based			UL SU-MIMO with rank adaptation			UL MU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation


			UL codebook						For 4Tx with the best Tx panel: NR 4Tx codebook			For 4Tx with the best Tx panel: NR 4Tx codebook			For 4Tx with the best Tx panel: NR 4Tx codebook


			MU dimension						N/A			up to 2 layer			N/A


			SU dimension						For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 2 layers			For 4Tx with the best Tx panel: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports; 10 lsots period 


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 12TRxP: 32R,  (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ			For 12 TRxP - 8R,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ			For 12TRxP: 32R,  (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;4,4)
 (dH,dV) = (0.5, 0.5)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 4T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ


			Max CBG number			1			Aligned with reference			Aligned with reference			Aligned with reference


			UL re-transmission delay						Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication


			Scheduling			PF			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation						Non-ideal			Non-ideal			Non-ideal


			Power control parameter						P0=-60, alpha = 0.6			P0=-80, alpha = 0.8			P0=-60, alpha = 0.6


			Power backoff model						Continuous RB allocation: follow TS 38.101 in Section 6.2.2;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 in Section 6.2.2;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 in Section 6.2.2;
Non-continuous RB allocation: additional 2 dB reduction





			System configuration parameters			Reference value


			TRxP number per site			1			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)
			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			(According to Zenith angle in "Beam set at TRxP")			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)						1			0			1


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0

The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4] for 1 TRxP/site; 
[pi/2 3*pi/4] for 3 TRxPs/site
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.

Precoder for beam at (phai_i, theta_j) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)			Azimuth angle φi = [-pi/4,pi/4],
Zenith angle θj = [pi/4,3*pi/4]			Aligned with reference			Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8],
Zenith angle θj = [pi/4,3*pi/4]


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)			Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 			Aligned with reference			Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8]
Zenith angle θj = [pi/4, 3*pi/4] for 1 TRxP/site; 


			Criteria for selection for serving TRxP			Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			Select the best beam pair among the set of DFT beams, based on the criteria of maximizing receive power after beamforming.			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			Based on the analog beam selection according to scheduling results of non-serving TRxP			Aligned with reference			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412








DL_OH_Para


			InH - eMBB						NOTE: This table is a place-holder. The content will be from Intel's excel sheet on overhead.


			Overhead assumption						Reference value			Huawei						Mediatek			Motorola Mobility / Lenovo			CATT						NTT DOCOMO			LGE			NEC						ITRI			CAICT						OPPO						CMCC			ZTE						China Telecom			Samsung						Sharp			Sharp			vivo			Ericsson


												FDD			TDD			FDD			FDD			FDD			TDD			FDD			FDD			FDD			TDD			FDD			FDD			TDD			FDD			TDD			TDD			FDD			TDD			TDD			FDD			TDD			FDD			TDD			FDD			FDD			TDD


			FR1			PDCCH						2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 complete symbols			2 complete symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols			2 symbols						2 symbols						2 symbols			2 symbols			2 symbols


						SSB						1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB/20ms			1 SSB/20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms			8 SSB / 20ms			8 SSB / 20ms			8 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms						1 SSB / 20ms						1 SSB / 20ms			1 SSB / 20ms			1 SSB / 20ms


						CSI-RS for CM						5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			5 slots period;
36 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			10 slots period;
32 ports for 32Tx;			 -- Precoded CSI-RS: 4*10 ports with 10 slots period (UE-specific beformed csi-rs, 4 ports per UE)

 -- Non-precoded CSI-RS: 32 ports with 10 slots period			5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			32  ports with 5slots period			10*4ports per 5 slots for 4Rx			5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			
4*10 ports with 5 slots period (UE-specific beformed csi-rs, 4 ports per UE)			5 ms period;
32 ports for 32Tx, 1RE/port/PRB			5 ms period;
4*10 ports, 1RE/port/PRB			
4*8 ports with 5ms(10 slots) period (4 ports beamformed csi-rs)			5 slots period;
32 ports for 32Tx;			8*4 ports with 10 slots period			
4*10 ports with 5 slots period (UE-specific beformed csi-rs, 4 ports per UE)			5 slots period;
32 ports for 32Tx;						5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;			5 slots period;
32 ports for 32Tx;


						CSI-RS for IM						ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/10 slots			ZP CSI-RS with 10 slots period;
4 RE/PRB/10 slots			ZP CSI-RS with 10 slots period;
4 RE/PRB/10 slots			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			4 RE/PRB/10slots			4 RE/PRB/10slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 ms period;
4 REs/PRB/5 ms			ZP CSI-RS with 5 ms period;
4 REs/PRB/5 ms			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots						ZP CSI-RS with 5 slots period;
2 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
2 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots


						DMRS						Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			24 RE/PRB/slot			Type II, 12 ports			Type II, 12 ports			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type Ⅱ，24RE/PRB/slot			Type Ⅱ，24RE/PRB/slot			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic			Type II, up to 12 ports, dynamic						Type II，24RE/PRB/slot			Type II，24RE/PRB/slot			Type II, up to 12 ports, dynamic			Type II, 24RE/PRB/slot			Type II, 24RE/PRB/slot


						TRS						20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			2 consecutive slots per 20ms, 1 port, 50 PRB			8 RE/PRB/20ms with 52 RBs			Four periodic NZP CSI-RS resources with 80ms period, bandwidth 52 PRB
12 RE/PRB/80ms			Four periodic NZP CSI-RS resources with 80ms period, bandwidth 52 PRB
12 RE/PRB/80ms			4 CSI-RS resource in 2 consecutive slots per 20ms, 50PRB			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			2(burst length)*4 RE/PRB/periodicity;
8 RE/PRB/20ms			2(burst length)*4 RE/PRB/periodicity;
8 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 51 PRB;
burst length with 2 slots
12 RE/PRB/20ms			12 REs/PRB with 20ms period;
maximal bandwidth with 52 PRB;			12 REs/PRB with 20ms period;
maximal bandwidth with 51 PRB;			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
6 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
6 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms						20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms


						GP						N/A			2 symbols			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			2 symbols			N/A			2 symbols in 10ms			4 symbols per 5ms(10 slot)			N/A			2 symbols			2 symbols			N/A						N/A			2 symbols			N/A			N/A			2 symbols


			FR2			PDCCH						2 symbols			2 symbols			2 symbols						2 symbols			2 symbols			2 symbol			2 symbols									2 symbols			2 symbols			2 symbols			N/A			N/A			N/A			2 symbols			2 symbols			N/A			2 symbols			2 symbols			N/A			2 symbols			2 symbols			2 symbols			2 symbols


						SSB						N/A			1 SSB / 20ms			1 SSB / 20ms						N/A			8 SSB / 20ms			8 SSBs / 20ms			N/A									N/A			N/A			1 SSB / 20ms			N/A			N/A			N/A			N/A			8 SSB / 20ms			N/A			N/A			8 SSB / 20ms			N/A			1 SSB / 20ms			N/A			8 SSB / 20ms			8 SSB / 20ms


						CSI-RS for CM						N/A			20 ports with 5 slots period (UE-specific beformed csi-rs, 4 ports per UE)			10 slots period;
						N/A			40 ports with 10slots period (UE-specific beformed csi-rs, 4 ports per UE)			5 slots period;
32 ports for 32Tx;			N/A									N/A			N/A			20 ports with 5 slots period (UE-specific beformed csi-rs, 4 ports per UE)			N/A			N/A			N/A			N/A			20 ports with 5 slots period (UE-specific beformed csi-rs, 4 ports per UE)			N/A			N/A			5 slots period;
32 ports for 32Tx;			N/A			20 ports with 5 slots period (UE-specific beformed csi-rs, 2 ports per UE)			N/A			32 ports with 5 slots period 			32 ports with 5 slots period 


						CSI-RS for IM						N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			N/A						N/A			ZP CSI-RS with 10 slots period;
4 RE/PRB/10 slots			N/A			N/A									N/A			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			N/A			N/A			N/A			N/A			ZP CSI-RS with 10 slots period;
4 RE/PRB/10 slots			N/A			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			N/A			ZP CSI-RS with 5 slots period;
2 RE/PRB/5 slots			N/A			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots			ZP CSI-RS with 5 slots period;
4 RE/PRB/5 slots


						CSI-RS for BM						N/A			N/A			N/A						N/A			N/A			N/A			N/A									N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A						N/A			N/A			N/A


						DMRS						N/A			PTRS on: Type II (dynamic)
[6 layers]			Type II, up to 12 ports, dynamic						N/A			PTRS on: Type II, 6 ports			Type II, up to 12 ports, dynamic			N/A									N/A			N/A			PTRS on: Type II (dynamic)
[6 layers]			N/A			N/A			N/A			N/A			PTRS on: Type II, 6 ports			N/A			N/A			Type II, 24RE/PRB/slot			N/A			PTRS on: Type II, 6 ports, 12RE/PRB/slot			N/A			Type II, 24RE/PRB/slot			Type II, 24RE/PRB/slot


						TRS						N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			2 consecutive slots per 20ms, 1 port, 50 PRB						N/A			Four periodic NZP CSI-RS resources with 10ms period, bandwidth NBWP , 12 RE/PRB/10ms			4 CSI-RS resource in 2 consecutive slots per 20ms, 50PRB			N/A									N/A			N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			N/A			N/A			N/A			N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			N/A			N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			N/A			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms			20ms period;
maximal bandwidth with 52 PRB;
burst length with 2 slots
12 RE/PRB/20ms


						PTRS						N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			2port PT-RS, (L, K) = (1,4) ,L and K are time and frequency density						N/A			1 ports PT-RS, (L,K) = (4,4) 
L: time density
K: frequency density			time desity is 4OS, frequency density is 4PRB			N/A									N/A			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			N/A			N/A			N/A			N/A			1 ports PT-RS, (L,K) = (4,4) 
L: time density
K: frequency density			N/A			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density


						GP						N/A			2 symbols			N/A						N/A			N/A			N/A			N/A									N/A			N/A			2 symbols			N/A			N/A			N/A			N/A			N/A			N/A			N/A			2 symbols			N/A			2 symbols			N/A			N/A			2 symbols
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UL_OH_Para


			InH - eMBB						NOTE: This table is a place-holder. The content will be from Intel's excel sheet on overhead.


			Technical configuration Parameters						Reference value			Huawei						Mediatek			CATT						NTT DOCOMO			LGE			ITRI			ZTE			Sasmung			Sharp			Sharp			vivo			Ericsson


												FDD			TDD			FDD			FDD			TDD			FDD			FDD			FDD			TDD			FDD			FDD			TDD			FDD			FDD			TDD


			FR1			PUCCH						2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			2 PRBs and 14 OS for 30kHz SCS for the slots without SRS transmission;
4 PRBs and 14 OS for 15kHz  SCS for the slots without SRS transmission			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			1 slot with (3 PRB, 14 OS) and 9 slots with (1 PRB, 2 OS) 			1 slot with (3 PRB, 14 OS) and  3 slots with (1 PRB, 2 OS) 			2 PRBs and 14 OS for the slots without SRS transmission			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			4 PRBs, 14 OS			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			2 PRBs and 14 OS for 30kHz SCS for the slots without SRS transmission			2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS  			2 PRBs and 14 OS for the slots without SRS transmission, and 14-number of slots for SRS when SRS is used			2 PRBs and 14 OS for the slots without SRS transmission, and 14-number of slots for SRS when SRS is used


						DMRS						Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 1 additional DMRS symbol, and no FDM with PUSCH			Type II, 2  symbols			Type II, 2  symbols			Type II, 1 symbol, multiplexing with PUSCH			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			TypeII, 2 ports			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 2  symbols			Type II, 2  symbols 			Type II, 2  symbols 


						SRS						2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 10 slots			2 symbols per 10 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 10 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots			2 symbols per 5 slots


			FR2			PUCCH						N/A			4 PRBs and 14 OS for 15kHz  SCS for the slots without SRS transmission			2 PRBs and 14 OS for the slots without SRS transmission			N/A			1 slot with (3 PRB, 14 OS) and  3 slots with (1 PRB, 2 OS) 			2 PRBs and 14 OS for the slots without SRS transmission			N/A			N/A			1 slot with (3 PRB, 14 OS) and  1 slot with (3 PRB, 7 OS)and  2 slots with (1 PRB, 2 OS)			N/A			N/A			2 PRBs and 14 OS for the slots without SRS transmission			N/A			2 PRBs and 14 OS for the slots without SRS transmission, and 14-number of slots for SRS when SRS is used			2 PRBs and 14 OS for the slots without SRS transmission, and 14-number of slots for SRS when SRS is used


						DMRS						N/A			Type II, 2  symbols (including one additional DMRS symbol), multiplexing with PUSCH			Type II, 1 additional DMRS symbol, and no FDM with PUSCH			N/A			Type II, 2  symbols, including one additional DMRS symbol			Type II, 1 symbol, multiplexing with PUSCH			N/A			N/A			TypeII, 2/4/8/12 ports			N/A			N/A			Type II, 1 symbol			N/A			Type II, 2  symbols 			Type II, 2  symbols 


						SRS						N/A			2 symbols per 5 slots			2 symbols per 10 slots			N/A			2 symbols per 10 slots			2 symbols per 5 slots			N/A			N/A			2 symbols per 10 slots			N/A			N/A			2 symbols per 5 slots			N/A			1 symbol per 10 slots			1 symbol per 10 slots


						PTRS						N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			2port PT-RS, (L, K) = (1,4) ,L and K are time and frequency density			N/A			2 ports PT-RS, (L,K) = (4,4) 
L: time density
K: frequency density			time desity is 4OS, frequency density is 4PRB			N/A			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			N/A			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density
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DL_OH


						Note: OH1 is the original overhead provided by each company. OH2 is the adjusted overhead according to the agreed GP and PDCCH assumption. OH3 and OH4 is the further adjusted overhead for the larger bandwidth taking into account the guard band ratio and PDCCH overhead reduction.


						Frequency Range 1 - FDD


						Assumption: 10MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth						10			20			40


						TOTAL PRBs						52			106			216


						Guard band ratio						6.40%			4.60%			2.80%


									Antenna configuration						DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (20MHz)			Total OH RE
w/ OH3
(20MHz)			Total OH (%) w/ OH3 (20MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (40MHz)			Total OH RE
w/ OH4
(40MHz)			Total OH (%) w/ OH4 (40MHz)			Adjust factor for OH2 and OH4


			1			Intel			32T4R						12480			1664			208			208			960			5760									87360			21280			24.359			87360			28000			32.051			0.898			178080			43144			24.227			1.137			362880			73744			20.322			1.218


			2			Mediatek			32T4R						12480			3328			0			208			480			12480									87360			28976			33.168			87360			28976			33.168			1.000			178080			45632			25.624			1.134			362880			79312			21.856			1.214


			3			ZTE			32T4R						10400			1664			208			312			480			12480									87360			25544			29.240			87360			25544			29.240			1.000			178080			38528			21.635			1.129			362880			64728			17.837			1.206


			4			CATT			32T4R						12480			1664			208			78			480			12480									87360			27390			31.353			87360			27390			31.353			1.000			178080			42534			23.885			1.130			362880			73134			20.154			1.208


			5			Huawei			32T4R						11630			3328			416			312			480			12480									87360			28646			32.791			87360			28646			32.791			1.000			178080			44851			25.186			1.135			362880			77613			21.388			1.215


			6			NEC			32T4R						12480			3328			208			208			480			12480									87360			29184			33.407			87360			29184			33.407			1.000			178080			46056			25.863			1.135			362880			80176			22.094			1.215


			7			LGE			32T4R						12480			3328			416			312			480			12480									87360			29496			33.764			87360			29496			33.764			1.000			178080			46584			26.159			1.136			362880			81144			22.361			1.217


			8			Motorola Mobility / Lenovo			32T4R						12480			3328			208			208			480			12480									87360			29184			33.407			87360			29184			33.407			1.000			178080			46056			25.863			1.135			362880			80176			22.094			1.215


			9			ITRI			32T4R						4160			3328			416			312			480			12480									87360			21176			24.240			87360			21176			24.240			1.000			178080			29624			16.635			1.122			362880			46584			12.837			1.195


			10			CAICT			32T4R						6240			3328			416			312			480			12480									87360			23256			26.621			87360			23256			26.621			1.000			178080			33864			19.016			1.125			362880			55224			15.218			1.200


			11			Samsung			32T4R						12480			3328			416			312			480			12480									87360			29496			33.764			87360			29496			33.764			1.000			178080			46584			26.159			1.136			362880			81144			22.361			1.217


			12			Nokia			32T8R						12480															12480									87360			24960			28.571			87360			24960			28.571			1.000			178080			38160			21.429			1.121			362880			64800			17.857			1.194


			13			OPPO			32T4R						4160			3328			416			312			480			12480									87360			21176			24.240			87360			21176			24.240			1.000			178080			29624			16.635			1.122			362880			46584			12.837			1.195


			14			NTT DOCOMO			32T4R						12480			3328			0			312			480			12480									87360			29080			33.288			87360			29080			33.288			1.000			178080			45736			25.683			1.135			362880			79416			21.885			1.216


			15			Sharp			32T8R						12480			3328			208			312			480			12480									87360			29288			33.526			87360			29288			33.526			1.000			178080			46160			25.921			1.136			362880			80280			22.123			1.217





						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth						20			40			100


						Total PRBs						106			216			-


						Guard band ratio						4.60%			2.80%			-


									Antenna configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (40MHz)			Total OH RE
w/ OH3
(40MHz)			Total OH (%) w/ OH3 (40MHz)			Adjust factor for OH2 and OH3


			1			Intel			32T4R			DSUUD; S (6D,2G,6U)			15264			4240			424			424			960			3456			2544						86496			24768			28.635			89040			39120			43.935			0.786			181440			62728			34.572			1.189


			3			ZTE			32T4R			DSUUD; S (6D,2G,6U)			7632			4240			424			159			480			15264			2544						86496			28199			32.602			89040			30743			34.527			0.971			181440			46431			25.590			1.158


			4			CATT(non-precoded CSIRS)			32T4R			DSUUD; S (11D,1G,2U)			15264			3392			424			78			480			15264			1272						100488			36174			35.998			100488			36174			35.998			1.000			204768			57582			28.121			1.144


			5			CATT(precoded CSIRS)			32T4R			DSUUD; S (11D,1G,2U)			15264			4240			424			78			480			15264			1272						100488			37022			36.842			100488			37022			36.842			1.000			204768			59310			28.964			1.146


			6			NEC			32T4R			DSUUD; S (11D,1G,2U)			15264			8480			424			424			480			15264			1272						99216			40336			40.655			100488			41608			41.406			0.987			204768			68296			33.353			1.159


			7			ZTE			32T4R			DDDSU;S(10D,2G,2U)			10176			3392			424			78			480			20352			2544						132288			34902			26.383			134832			37446			27.772			0.981			274752			54990			20.014			1.128


			8			Huawei			32T4R (12TRxP)			DDDSU; S (10D,2G,2U)			19278			6784			848			312			480			20352			2544						137376			53142			38.684			134832			50598			37.527			1.019			274752			81547			29.680			1.147


			8			Huawei			32T4R (36TRxP)			DDDSU; S (10D,2G,2U)			19686			6784			848			312			480			20352			2544						137376			53550			38.981			134832			51006			37.829			1.019			274752			82379			29.983			1.147


			9			OPPO			32T4R			DSUUD; S (11D,1G,2U)			5088			8480			848			312			480			15264			1272						101760			33016			32.445			100488			31744			31.590			1.013			204768			48312			23.594			1.138


			10			Nokia			32T8R			DSUUD; S (6D:2G,6U)			12720															12720			2544						86496			25440			29.412			89040			30528			34.286			0.931			181440			46656			25.714			1.152


			11			NTT DOCOMO			32T4R 			DSUUD; S (11D,1G,2U)			7632			6784						312			480			15264			1272						106848			31744			29.709			106848			31744			29.709			1.000			217728			48312			22.189			1.128








						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 30kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth [MHz]						20			40			100


						Total PRBs						51			106			273


						Guard band ratio						8.20%			4.60%			1.72%


									Antenna configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (40MHz)			Total OH RE
w/ OH3
(40MHz)			Total OH (%) w/ OH3 (40MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (100MHz)			Total OH RE
w/ OH4
(100MHz)			Total OH (%) w/ OH4 (100MHz)			Adjust factor for OH2 and OH4


			1			ZTE			32T4R			DSUUD; S (6D,2G,6U)			9792			4080			408			153			480			14688			2448						83232			29601			35.564			85680			32049			37.405			0.971			178080			50665			28.451			1.188			458640			106017			23.116			1.315


			2			CATT(non-precoded CSIRS)			32T4R			DSUUD; S (11D,1G,2U)			14688			3264			408			76.5			480			14688			1224						96696			34828.5			36.019			96696			34828.5			36.019			1.000			200976			56525			28.125			1.167			517608			121229			23.421			1.281


			3			CATT(precoded CSIRS)			32T4R			DSUUD; S (11D,1G,2U)			14688			4080			408			76.5			480			14688			1224						96696			35644.5			36.862			96696			35644.5			36.862			1.000			200976			58221			28.969			1.169			517608			125597			24.265			1.284


			4			Huawei			32T4R (12TRxP)			DDDSU; S (10D,2G,2U)			18558			8160			816			306			480			19584			2448						132192			52800			39.942			129744			50352			38.809			1.019			269664			83454			30.947			1.173			694512			182398			26.263			1.290


			5			Huawei			32T4R (36TRxP)			DDDSU; S (10D,2G,2U)			18804			8160			816			306			480			19584			2448						132192			53046			40.128			129744			50598			38.998			1.019			269664			83965			31.137			1.173			694512			183715			26.452			1.291


			6			ZTE			32T4R			DDDSU;S(10D,2G,2U)			19584			3264			408			76.5			480			19584			2448						127296			43396.5			34.091			129744			45844.5			35.335			0.981			269664			74333			27.565			1.164			694512			159269			22.932			1.276


			7			China Telecom(Channel model A)			32T4R (Indoor 12TRxP)			DDDSU; S (10D,2G,2U)			15601			8160			816			306			480			19584			2448						127296			44947			35.309			129744			47395			36.530			0.981			269664			77308			28.668			1.168			694512			166569			23.984			1.282


			8			China Telecom(Channel model B)			32T4R (Indoor 12TRxP)			DDDSU; S (10D,2G,2U)			15228			8160			816			306			480			19584			2448						127296			44574			35.016			129744			47022			36.242			0.981			269664			76532			28.381			1.167			694512			164573			23.696			1.281


			9			China Telecom(Channel model A)			32T4R (Indoor 36TRxP)			DDDSU; S (10D,2G,2U)			14403			8160			816			306			480			19584			2448						127296			43749			34.368			129744			46197			35.606			0.981			269664			74818			27.745			1.166			694512			160156			23.060			1.279


			10			China Telecom(Channel model B)			32T4R (Indoor 36TRxP)			DDDSU; S (10D,2G,2U)			14712			8160			816			306			480			19584			2448						127296			44058			34.611			129744			46506			35.844			0.981			269664			75460			27.983			1.167			694512			161810			23.298			1.280


			11			CMCC			32T4R			DDDDD DDSUU;  S(6D,4G,4U) 			14104			3264			0			306			960			19584			2448						127296			38218			30.023			129744			40666			31.343			0.981			269664			62804			23.290			1.161			694512			128460			18.496			1.271


			12			Sharp			32T8R			DDDSU; S (10D,2G,2U)			19584			4080			408			306			480			19584			2448						127296			44442			34.912			129744			46890			36.140			0.981			269664			76258			28.279			1.167			694512			163866			23.594			1.281








						Frequency Range 2 - TDD


						Assumption: 100MHz BW, 120kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth [MHz]						100			200			400


						TOTAL PRBs						66			132			264


						Guard band ratio						4.96%			4.96%			4.96%


									Antenna Configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (400MHz)			Total OH RE
w/ OH4
(400MHz)			Total OH (%) w/ OH4 (400MHz)			Adjust factor for OH2 and OH4


			1			Intel			32T4R			DSUUD; S (6D,2G,6U)			38016			2640			2640			1320			5760			27648			38016						12672						430848			116040			26.933			443520.0			177096			39.930			0.822			887040			271080			30.560			1.156			1774080			459048			25.875			1.234


			2			CATT(non-precoded CSIRS)			32T8R			DSUUD; S (11D,1G,2U)			38016			16896			2112			792			3840			76032			1536						6336						500544			145560			29.080			500544.0			145560			29.080			1.000			1001088			210456			21.023			1.114			2002176			340248			16.994			1.170


			3			CATT(precoded CSIRS)			32T8R/64T8R			DSUUD; S (11D,1G,2U)			38016			21120			2112			792			3840			76032			1536						6336						500544			149784			29.924			500544.0			149784			29.924			1.000			1001088			218904			21.867			1.115			2002176			357144			17.838			1.172


			4			Samsung			8T4R			DDDSU; S (10D,2G,2U)			50688			33792			0			312			3840			101376			20480			0			12672						671616			210488			31.341			671616.0			210488			31.341			1.000			1343232			315448			23.484			1.114			2686464			550712			20.500			1.158














						Frequency Range 2 - TDD


						Assumption: 80MHz BW, 120kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Needs to check the bandwidth assumption						80			200			400


						TOTAL PRBs						53			132			264


						Guard band ratio						4.60%			4.96%			4.96%


									Antenna Configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (400MHz)			Total OH RE
w/ OH4
(400MHz)			Total OH (%) w/ OH4 (400MHz)			Adjust factor for OH2 and OH4


			1			CATT(non-precoded CSIRS)			32T8R			DSUUD; S (11D,1G,2U)			30528			13568			1696			636			3840			61056			1248						5088						401952			117660			29.272			401952.0			117660			29.272			1.000			1001088			195360			19.515			1.134			2002176			325188			16.242			1.180


			2			CATT(precoded CSIRS)			32T8R/64T8R			DSUUD; S (11D,1G,2U)			30528			16960			1696			636			3840			61056			1248						5088						401952			121052			30.116			401952.0			121052			30.116			1.000			1001088			203808			20.359			1.135			2002176			342084			17.086			1.182

















						Frequency Range 2 - TDD


						Assumption: 100MHz BW, 60kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#


						Total bandwidth [MHz]						100			200


						TOTAL PRBs						132			264


						Guard band ratio						4.96%			4.96%


									Antenna Configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3


			1			CATT(non-precoded CSIRS)			32T8R			DSUUD; S (11D,1G,2U)			38016			16896			2112			1584			3840			76032			1584						6336						500544			146400			29.248			500544.0			146400			29.248			1.000			1001088			211344			21.111			1.115


			2			CATT(precoded CSIRS)			32T8R/64T8R			DSUUD; S (11D,1G,2U)			38016			21120			2112			1584			3840			76032			1584						6336						500544			150624			30.092			500544.0			150624			30.092			1.000			1001088			219792			21.955			1.116


			3			Huawei			32T8R			DDDSU; S (10D,2G,2U)			40306			21120			4224			312			5760			101376			21120						12672						684288			219562			32.086			671616.0			206890			30.805			1.019			1343232			306332			22.806			1.116














						Frequency Range 2 - TDD


						Assumption: 80MHz BW, 60kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#


						Total bandwidth [MHz]						80			200


						TOTAL PRBs						105			264


						Guard band ratio						5.50%			4.96%


												TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3


			1			CATT(non-precoded CSIRS)			32T8R			DSUUD; S (11D,1G,2U)			30240			13440			1680			1260			3840			60480			1248						5040						398160			117228			29.442			398160.0			117228			29.442			1.000			1001088			196014			19.580			1.146


			2			CATT(precoded CSIRS)			32T8R/64T8R			DSUUD; S (11D,1G,2U)			30240			16800			1680			1260			3840			60480			1248						5040						398160			120588			30.286			398160.0			120588			30.286			1.000			1001088			204462			20.424			1.148


			3			Huawei			32T8R			DDDSU; S (10D,2G,2U)			40306			16800			3360			312			5760			80640			16640						10080						544320			183978			33.800			534240.0			173898			32.551			1.019			1343232			306691			22.832			1.151


			4			CAICT						DDDSU; S (11D,1G,2U)			30240			16800			3360			312			5760			80640			16640						5040						544320.0			163832			30.098			539280.0			158792			29.445			1.009			1355904			268710			19.818			1.143


			5			Mediatek			32T8R			full downlink			100800			3360			0			630			432			100800			25200			0			0						705600			231222			32.770			705600.0			231222			32.770			1.000			1774080			407718			22.982			1.152


			6			Ericsson (100 PRB)						Full downlink																											0						672000			240000			35.714			672000			240000			35.714			1.000			1774080			481920			27.165			1.196


			7			Ericsson (100 PRB)						DDDSU; S (10D,2G,2U)																											9600						499200			192000			38.462			508800.0			201600			39.623			0.981			1343232			410880			30.589			1.214


			8			Huawei			32T8R(70 GHz)			DDDSU; S (10D,2G,2U)			33600			16800			3360			312			5760			80640			16640						10080						534240			173898			32.551			534240.0			173898			32.551			1.000			1343232			306691			22.832			1.151


			9			ZTE			32T8R			DSUUD; S (6D,2G,6U)			30240			16800			1680			312			3840			60480			1248						10080						342720			114600			33.438			362880.0			124680			34.358			0.973			912384			216186			23.695			1.169


						Frequency Range 2 - TDD
Assumption: 80MHz BW, 120kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Needs to check the bandwidth assumption						80			200			400


						TOTAL PRBs						50			132			264


						Guard band ratio						10%			4.96%			4.96%


												TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (400MHz)			Total OH RE
w/ OH4
(400MHz)			Total OH (%) w/ OH4 (400MHz)			Adjust factor for OH2 and OH4


			1			Qualcomm			8T2R			DDDU			46080			46080									18432			46080			9312			10752			30720						645120			184416			28.586			504000.0			180028.8			35.720			0.900			1330560			361516			27.170			1.196			2661120			646712			24.302			1.244











						Frequency Range 2 - FDD


						Assumption: 50MHz BW, 120kHz SCS, 10ms duration


						Needs to check the bandwidth assumption


						TOTAL PRBs						33





									Antenna Configuration						DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2




















						Frequency Range 2 - FDD


						Assumption: 40MHz BW, 120kHz SCS, 10ms duration


						Needs to check the bandwidth assumption


						TOTAL PRBs						26





									Antenna Configuration						DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			NTT DOCOMO			32T32R						49920			13312			0			156			3840			49920			960			0			0						349440			118108			33.799			349440.0			118108			33.799			1.000


			2			NTT DOCOMO			8T16R						49920			3328			0			156			3840			49920			960			0			0						349440			108124			30.942			349440.0			108124			30.942			1.000


			3			Samsung			8T4R						49920			832			0			156			480			24960			0			0			0						349441			76348			21.849			349441.0			101308			28.991			0.909


						Overhead calculation for additional configuration after the first submission


						Frequency Range 1 - FDD


						Assumption: 10MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth						10			20			40


						TOTAL PRBs						52			106			216


						Guard band ratio						6.40%			4.60%			2.80%


									Antenna configuration						DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH									Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (20MHz)			Total OH RE
w/ OH3
(20MHz)			Total OH (%) w/ OH3 (20MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (40MHz)			Total OH RE
w/ OH4
(40MHz)			Total OH (%) w/ OH4 (40MHz)			Adjust factor for OH2 and OH4


			1			vivo			32T4R						12480			3328			416			312			480			12480									87360			29496			33.764			87360			29496			33.764			1.000			178080			46584			26.159			1.136			362880			81144			22.361			1.217


			2			Ericsson			32T4R						12480			3328			416			312			480			12480									87360			29496			33.764			87360			29496			33.764			1.000			178080			46584			26.159			1.136			362880			81144			22.361			1.217


						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth						20			40			100


						Total PRBs						106			216			-


						Guard band ratio						4.60%			2.80%			-


									Antenna configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (40MHz)			Total OH RE
w/ OH3
(40MHz)			Total OH (%) w/ OH3 (40MHz)			Adjust factor for OH2 and OH3


			1			Ericsson			32T4R			DDDSU; S (10D,2G,2U)			9984			6784			848			312			480			20352			2544						134832			41304			30.634			134832			41304			30.634			1.000			274752			62609			22.787			1.134


						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 30kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth [MHz]						20			40			100


						Total PRBs						51			106			273


						Guard band ratio						8.20%			4.60%			1.72%


									Antenna configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (40MHz)			Total OH RE
w/ OH3
(40MHz)			Total OH (%) w/ OH3 (40MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (100MHz)			Total OH RE
w/ OH4
(100MHz)			Total OH (%) w/ OH4 (100MHz)			Adjust factor for OH2 and OH4


			2			ZTE			32T4R			DDDSUDDSUU;S(10D,2G,2U)			17136			3264			0			150			3840			17136			2448						110160			41526			37.696			112608			43974			39.051			0.978			234048			69286			29.603			1.200			602784			144774			24.018			1.335


			3			ZTE			32T4R			DDDDDDDSUU; S (6D,4G,4U)			19584			3264			0			150			3840			19584			2448						127296			46422			36.468			129744			48870			37.666			0.981			269664			76918			28.524			1.192			694512			160518			23.112			1.321


			1			Ericsson			32T4R			DDDSU; S (10D,2G,2U)			19584			6528			816			312			480			19584			2448						129744			49752			38.346			129744			49752			38.346			1.000			269664			82200			30.482			1.172			694512			179160			25.797			1.289


						Frequency Range 2 - TDD


						Assumption: 80MHz BW, 60kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#


						Total bandwidth [MHz]						80			200


						TOTAL PRBs						105			264


						Guard band ratio						5.50%			4.96%


												TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3


						Huawei			32T8R(70 GHz)			DDDSU; S (10D,2G,2U)			33600			16800			3360			312			5760			80640			16640			0			10080						534240			167192			31.295			534240.0			167192			31.295			1.000			1343232			289830			21.577			1.148


			6			Ericsson			32T8R(70 GHz)			Full downlink			50400			26880			3360			312			3840			80640			16640			0			10080						534240			192152			35.967			534240			192152			35.967			1.000			1410393.6			355601			25.213			1.233


			7			Ericsson			32T8R(70 GHz)			DDDSU; S (10D,2G,2U)			40320			26880			3360			312			3840			80640			16640			0			10080						534240			182072			34.081			534240.0			182072			34.081			1.000			1410393.6			359326			25.477			1.194


						Frequency Range 2 - TDD
Assumption: 80MHz BW, 120kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


												80			200			400


						TOTAL PRBs						53			132			264


						Guard band ratio						6%			4.96%			4.96%


												TDD Frame Structure			DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			PTRS			CSI-RS BM			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (200MHz)			Total OH RE
w/ OH3
(200MHz)			Total OH (%) w/ OH3 (200MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (400MHz)			Total OH RE
w/ OH4
(400MHz)			Total OH (%) w/ OH4 (400MHz)			Adjust factor for OH2 and OH4


			1			Sharp			32T8R			DDDSU; S (10D,2G,2U)			40704			16960			1696			312			480			81408			8320			0			10176						539328			160056			29.677			539328.0			160056			29.677			1.000			1343232			276106			20.555			1.136			2686464			470011			17.496			1.180


			2			Ericsson			32T8R			DDDSU; S (10D,2G,2U)			40704			27136			3392			312			3840			81408			16640			0			10176						539328			183608			34.044			539328.000			183608			34.044			1.000			1343232			329755			24.549			1.150			2686464			573950			21.365			1.199


						Frequency Range 1 - FDD (LTE)


						Assumption: 10MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#


						Total bandwidth						10


						TOTAL PRBs						50


						Guard band ratio						10.00%


									Antenna configuration						DMRS			CSI-RS			CSI-IM			PSS/SSS			PBCH			PDCCH			CRS						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


						CATT			32T4R						6000			1600			0			288			240			12000			3200						84000			23328			27.771			84000			23328			27.771			1.000


























						Frequency Range 1 - TDD (LTE)


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#


						Total bandwidth						20


						Total PRBs						100


						Guard band ratio						10.00%


									Antenna configuration			TDD Frame Structure			DMRS			CSI-RS			CSI-IM			PSS/SSS			PBCH			PDCCH			CRS			GP(50%)						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Huawei			64T2R			DSUDD ;S(10D,2G,2U)			9600			8000			800			288			240			19200			4000			2400						127200			44528			35.006			127200			44528			35.006			1.000


			2			CATT			32T4R			DSUUD ;S(11D,1G,2U)			7200			3200			0			288			240			14400			8800			1200						94800			35328			37.266			94800			35328			37.266			1.000


			3			ZTE			32T2R			DSUUD ;S(6D,2G,6U)			7200			3200			0			288			240			14400			8000			2400						81600			33328			40.843			84000			35728			42.533			0.971








UL_OH


						Note: OH1 is the original overhead provided by each company. OH2 is the adjusted overhead according to the agreed GP and PUCCH assumption.


						Frequency Range 1 - FDD


						Assumption: 10 MHz BW, 15kHz SCS, 10ms duration


						TOTAL PRBs			52


												DMRS			SRS			PUCCH																		Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Intel						12480			624			960																		87360			14064			16.099			87360			13824			15.824			1.003


			2			Mediatek						12480			624			3360																		87360			16464			18.85			87360			14304			16.374			1.030


			3			CATT						12408			1248			720																		87360			14376			16.456			87360			14376			16.456			1.000


			4			Huawei						4000			1248			3264																		87360			8512			9.744			87360			6448			7.381			1.026


			5			LGE						12480			1248			3360																		87360			17088			19.560			87360			14928			17.088			1.031


			6			ITRI						12480			2496			3264																		87360			18240			20.879			87360			16176			18.516			1.030


			7			NTT DOCOMO						6240			2496			3360																		87360			12096			13.846			87360			9936			11.374			1.029


			8			Nokia						12480						0																		87360			12480			14.286			87360			13200			15.110			0.990


			9			Sharp						6240			2496			3264																		87360			12000			13.736			87360			9456			10.824			1.034


						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration


						TOTAL PRBs			106


									TDD Frame Structure			DMRS			SRS			PUCCH			GP(50%)															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Intel			DSUUD; S (6D,2G,6U)			15264			1272			576			2544															86496			17112			19.784			89040			19656			22.075			0.971


			2			CATT			DSUUD; S (11D,1G,2U)			10104			2544			576			1272															77592			14496			18.682			77592			14496			18.682			1.000


			3			Huawei			DDDSU; S (10D,2G,2U)			1632			5088			1344			2544															40704			8064			19.811			43248			10272			23.751			0.951


						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 30kHz SCS, 10ms duration


						TOTAL PRBs			51


									TDD Frame Structure			DMRS			SRS			PUCCH			GP(50%)															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			ZTE			DSUUD; S (6D,2G,6U)			4512			2256			6528			2448															83232			13296			15.975			85680			10368			12.101			1.046


			2			CATT			DSUUD; S (11D,1G,2U)			9648			2448			1152			1224															73440			13248			18.039			74664			14472			19.383			0.984


			4			Huawei			DDDSU; S (10D,2G,2U)			1568			4896			1344			2448															39168			7808			19.935			41616			10928			26.259			0.921


			5			ZTE			DDDSU;S(10D,2G,2U)			3008			2256			3072			2448															39168			8336			21.2826797386			41616			8768			21.069			1.003


			6			Sharp			DDDSU;S(10D,2G,2U)			1568			4896			1344			2448															39168			7808			19.935			41616			10928			26.259			0.921


						Frequency Range 2 - TDD


						Assumption: 100MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			66





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Intel			DSUUD; S (6D,2G,6U)			38016			19008			4608			38016			12672												430848			99648			23.128			443520			112320			25.325			0.971


			2

















						Frequency Range 2 - TDD						 


						Assumption: 80MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			53





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1


			2





						Frequency Range 2 - TDD


						Assumption: 100MHz BW, 60kHz SCS, 10ms duration





						TOTAL PRBs			132





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			CATT			DSUUD; S (11D,1G,2U)			50400			12672			2304			3168			6336												386496			74880			19.374			386496			74880			19.374			1.000


			2			Huawei			DDDSU; S (10D,2G,2U)			16384			25344			5376			6336			12672												202752			53440			26.357			215424			64768			30.065			0.950








						Frequency Range 2 - TDD


						Assumption: 80MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			50





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Qualcomm			DDDU			15360			3840			3840			3136															215040			44608			20.740			215040			44608			20.740			1.000














						Frequency Range 2 - TDD						 


						Assumption: 80MHz BW, 60kHz SCS, 10ms duration





						TOTAL PRBs			105





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/o GP			Total OH RE
w/o GP			Total OH (%) w/o GP			Total RE
w/ GP			Total OH RE
w/ GP			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			CATT			DSUUD; S (11D,1G,2U)			40032			10080			2304			2496			5040												307440			59952			19.500			307440			59952			19.500			1.000


			2			Huawei			DDDSU; S (10D,2G,2U)			12928			20160			5376			4992			10080												161280			43456			26.944			171360			52192			30.458			0.952


			3			Mediatek			DDDSU; S (10D,2G,2U)			19776			20160			3360			0			10080												161280			43296			26.845			171360			54048			31.541			0.936


			4			Ericsson (100PRBs)			Full uplink																											672000			120000			17.857			672000			120000			17.8571428571			1.000


			5			Ericsson (100PRBs)			DDDSU; S (10D,2G,2U)															9600												153600			24000			15.625			163200			33600			20.588			0.941


			6			ZTE			DSUUD， S (6D,2G,6U)			39552			10080			3216			4992			10080												342720			57840			16.877			352800			67920			19.252			0.971





						Frequency Range 2 - FDD


						Assumption: 100MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			33





												DMRS			SRS			PUCCH			PTRS															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1

















						Frequency Range 2 - FDD						 


						Assumption: 80MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			26





												DMRS			SRS			PUCCH			PTRS															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			NTT DOCOMO						24960			9984			26880			960															349440			62784			17.967			349440			45504			13.022			1.060


			2			Samsung						24960			9984			24960			960															349440			60864			17.418			349440			45504			13.022			1.053


						Frequency Range 2 - FDD						 


						Assumption: 80MHz BW, 60kHz SCS, 10ms duration





						TOTAL PRBs			105





												DMRS			SRS			PUCCH			PTRS															Total RE
w/o GP			Total OH RE
w/o GP			Total OH (%) w/o GP			Total RE
w/ GP			Total OH RE
w/ GP			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


						Mediatek						100800			10080			13440			4992															705600			129312			18.327			705600			117072			16.592			1.021


						Overhead calculation for additional configuration after the first submission


						Frequency Range 1 - FDD


						Assumption: 10 MHz BW, 15kHz SCS, 10ms duration


						TOTAL PRBs			52


												DMRS			SRS			PUCCH																		Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			vivo						2000			2496			3360																		87360			7856			8.993			87360			5696			6.520			1.027


			2


			3


			4


			5


			6


						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration


						TOTAL PRBs			106


									TDD Frame Structure			DMRS			SRS			PUCCH			GP(50%)															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			NTT DOCOMO			32T4R  DSUUD; S (11D,1G,2U)			4992			4992			1344			1272															71232			12600			17.689























						Frequency Range 1 - TDD


						Assumption: 20 MHz BW, 30kHz SCS, 10ms duration


						TOTAL PRBs			51


									TDD Frame Structure			DMRS			SRS			PUCCH			GP(50%)															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			ZTE			DDDSUDDSUU; S (10D,2G,2U)			1200			2448			1608			1224															61200			6480			10.588			61200			5976			9.765			1.009


			1			ZTE			DDDDDDDSUU; S (6D,4G,4U)			792			2448			1176			1224															41616			5640			13.552			41616			5520			13.264			1.003








						Frequency Range 2 - TDD						 


						Assumption: 80MHz BW, 60kHz SCS, 10ms duration





						TOTAL PRBs			105





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/o GP			Total OH RE
w/o GP			Total OH (%) w/o GP			Total RE
w/ GP			Total OH RE
w/ GP			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Huawei			DDDSU; S (10D,2G,2U)			9792			20160			4032			4992			10080												161280			49056			30.417			161280			49056			30.417			1.000




















						Frequency Range 2 - TDD						 


						Assumption: 80MHz BW, 120kHz SCS, 10ms duration





						TOTAL PRBs			53





									TDD Frame Structure			DMRS			SRS			PUCCH			PTRS			GP(50%)												Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Sharp			DDDSU; S (10D,2G,2U)			9792			10176			5376			4992			10176												162816			40512			24.882			162816			43200			26.533			0.978


						Frequency Range 1 - FDD (LTE)


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration





						TOTAL PRBs			50





												DMRS			SRS			PUCCH																		Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1


			1			CATT						11472			1152			3696																		84000			16320			19.429




















						Frequency Range 1 - TDD (LTE)


						Assumption: 20 MHz BW, 15kHz SCS, 10ms duration





						TOTAL PRBs			100





									TDD Frame Structure			DMRS			SRS			PUCCH			GP(50%)															Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			Huawei			DSUDD ;S(10D,2G,2U)			4608			4800			1344			2400															38400			13152			34.250			38400			13152			34.250			1.000


			2			CATT			DSUUD ;S(11D,1G,2U)			9360			2400			1680			1200															73200			14640			20.000			73200			14640			20.000			1.000


			3			ZTE			DSUUD ;S(6D,2G,6U)			9360			2400			1428			2400															81600			13188			16.162			84000			15588			18.557			0.971








Results_4GHz_12TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Huawei			Intel			Mediatek			Motorola Mobility / Lenovo			CATT			NTT DOCOMO			LGE			NEC			ITRI			CAICT			CMCC			ZTE			Samsung			Nokia			China Telecom			OPPO			Sharp			Mean			Var			Number of samples									Channel model B			Huawei			Intel			Mediatek			Motorola Mobility / Lenovo			CATT			NTT DOCOMO			LGE			NEC			ITRI			CAICT			CMCC			ZTE			China Telecom			Ericsson			OPPO			vivo			Sharp			Mean			Var			Number of samples


			DL Spectral efficiency			FDD																																																																																							DL Spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type II Codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			9			11.287			10.627			11.120			9.180			12.925						11.450						8.208			11.086									13.160									10.410						10.95			1.4997138432			10												11.307												13.036						11.470															9.230						9.185			10.980			11.655						10.98			1.3732996635			7


																					5th percentile [bit/s/Hz]			0.3			0.356			0.398			0.330			0.400			0.491						0.339						0.343			0.335									0.330									0.300						0.36			0.0547434676			10												0.344												0.513						0.343															0.330						0.323			0.348			0.410						0.37			0.0680266799			7





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type I Codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			9																								11.500																														11.50			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																								0.310																														0.31			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO
Ideal CSI feedback			15 kHz SCS						Average [bit/s/Hz/TRxP]			9																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO
Type II Codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			9																																										10.550									10.300			10.43			0.1767766953			2																																																												10.660			10.66			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																																										0.363									0.418			0.39			0.038890873			2																																																												0.473			0.47			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO
Advanced CSI Codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			9															9.810																																							9.81			ERROR:#DIV/0!			1																								9.860																																							9.86			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3															0.350																																							0.35			ERROR:#DIV/0!			1																								0.400																																							0.40			ERROR:#DIV/0!			1





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9			12.965																																										10.998									11.98			1.3905988642			2												13.021																																	11.538			11.381			10.720												11.67			0.9710476176			4


																					5th percentile [bit/s/Hz]			0.3			0.377																																										0.520									0.45			0.1011296113			2												0.392																																	0.402			0.481			0.356												0.41			0.0525282059			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9			12.773																																																			12.77			ERROR:#DIV/0!			1												12.766																																							10.791												11.78			1.3968294089			2


																					5th percentile [bit/s/Hz]			0.3			0.394																																																			0.39			ERROR:#DIV/0!			1												0.401																																							0.364												0.38			0.0264698086			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  Type II Codebook			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						8.770																																																8.77			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3						0.328																																																0.33			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO, Reciprocity based,  Type II Codebook			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9															13.270																																							13.27			ERROR:#DIV/0!			1																								13.546																																							13.55			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3															0.494																																							0.49			ERROR:#DIV/0!			1																								0.504																																							0.50			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9															12.320																					10.909																		11.61			0.997626653			2																								12.550																					11.366																		11.96			0.8374164594			2


																					5th percentile [bit/s/Hz]			0.3															0.444																					0.379																		0.41			0.046062956			2																								0.494																					0.408																		0.45			0.0608111832			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9															13.190									10.959																								11.038						11.73			1.2657363283			3																								13.390			10.694																		11.366									11.777									11.81			1.1460479818			4


																					5th percentile [bit/s/Hz]			0.3															0.474									0.375																								0.314						0.39			0.0807684465			3																								0.494			0.386																		0.408									0.354									0.41			0.0597843514			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDDD DDSUU			Average [bit/s/Hz/TRxP]			9																																	13.569			11.518																		12.54			1.4499691506			2																																													11.715																		11.71			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																																	0.402			0.422																		0.41			0.0138753029			2																																													0.412																		0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO,  2T SRS			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9																																										9.365												9.37			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																																										0.389												0.39			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDSU DDSUU			Average [bit/s/Hz/TRxP]			9																																				11.367																		11.37			ERROR:#DIV/0!			1																																													11.592																		11.59			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																																				0.411																		0.41			ERROR:#DIV/0!			1																																													0.401																		0.40			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO,  Type II Codebook			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9																																																			9.900			9.90			ERROR:#DIV/0!			1																																																												10.260			10.26			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																																																			0.421			0.42			ERROR:#DIV/0!			1																																																												0.455			0.46			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;4,8)			64x2 MU-MIMO,  4T SRS			15 kHz SCS			DSUDD			Average [bit/s/Hz/TRxP]			9			9.248																																																			9.25			ERROR:#DIV/0!			1												9.610																																																			9.61			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3			0.330																																																			0.33			ERROR:#DIV/0!			1												0.337																																																			0.34			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  Advanced CSI Codebook			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9															11.810																																							11.81			ERROR:#DIV/0!			1																								11.880																																							11.88			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3															0.420																																							0.42			ERROR:#DIV/0!			1																								0.350																																							0.35			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4TX SRS			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9															11.760																																							11.76			ERROR:#DIV/0!			1																								11.780																																							11.78			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3															0.400																																							0.40			ERROR:#DIV/0!			1																								0.390																																							0.39			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x2 MU-MIMO,  2TX SRS			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9																																				9.374																		9.37			ERROR:#DIV/0!			1																																													9.462																		9.46			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																																				0.389																		0.39			ERROR:#DIV/0!			1																																													0.379																		0.38			ERROR:#DIV/0!			1





						FDD																																																																																							UL spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75			8.833						8.821																		8.606																											8.75			0.1280628038			3												8.869																																																			8.87			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.554						0.587																		0.416																											0.52			0.0908410479			3												0.551																																																			0.55			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75						13.205																																				7.131									10.140			10.16			3.037206991			3																																																												10.090			10.09			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21						0.634																																				0.267									0.406			0.44			0.1851432751			3																																																												0.407			0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75			9.397												9.270						7.968																																	8.88			0.7910561742			3												9.439												8.710						6.927																											8.594						8.42			1.0618834179			4


																					5th percentile [bit/s/Hz]			0.21			0.586												0.623						0.434																																	0.55			0.1001851234			3												0.587												0.531						0.431																											0.523						0.52			0.0646793275			4


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, DFT-S-OFDM			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75															8.470																																							8.47			ERROR:#DIV/0!			1																								7.960																																							7.96			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21															0.510																																							0.51			ERROR:#DIV/0!			1																								0.490																																							0.49			ERROR:#DIV/0!			1


			UL Spectral Efficiency


						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			6.955																																																			6.95			ERROR:#DIV/0!			1												7.003																																	8.393																		7.70			0.9824483677			2


																					5th percentile [bit/s/Hz]			0.21			0.387																																																			0.39			ERROR:#DIV/0!			1												0.390																																	0.481																		0.44			0.0648540764			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			7.174																																																			7.17			ERROR:#DIV/0!			1												7.256																																																			7.26			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.398																																																			0.40			ERROR:#DIV/0!			1												0.407																																																			0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			7.584																																																			7.58			ERROR:#DIV/0!			1												7.623																																																			7.62			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.434																																																			0.43			ERROR:#DIV/0!			1												0.432																																																			0.43			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			7.872																																																			7.87			ERROR:#DIV/0!			1												7.952																																																			7.95			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.436																																																			0.44			ERROR:#DIV/0!			1												0.453																																																			0.45			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, Codebook based, OFDMA			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75						12.223																																																12.22			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.21						0.587																																																0.59			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Non-Codebook based, OFDMA			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75															9.570																																							9.57			ERROR:#DIV/0!			1																								9.256			9.420																																				9.34			0.1161509827			2


																					5th percentile [bit/s/Hz]			0.21															0.602																																							0.60			ERROR:#DIV/0!			1																								0.565			0.445																																				0.50			0.0845630159			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Non-Codebook based, OFDMA			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75															9.250																																							9.25			ERROR:#DIV/0!			1																								8.990																																							8.99			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21															0.584																																							0.58			ERROR:#DIV/0!			1																								0.520																																							0.52			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75															8.990																																							8.99			ERROR:#DIV/0!			1																								8.650																																							8.65			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21															0.634																																							0.63			ERROR:#DIV/0!			1																								0.538																																							0.54			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75															8.580																																							8.58			ERROR:#DIV/0!			1																								8.120																																							8.12			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21															0.566																																							0.57			ERROR:#DIV/0!			1																								0.481																																							0.48			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75																																				8.259																		8.26			ERROR:#DIV/0!			1																																													9.352																		9.35			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																				0.529																		0.53			ERROR:#DIV/0!			1																																													0.534																		0.53			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSUDDSUU			Average [bit/s/Hz/TRxP]			6.75																																				7.855																		7.85			ERROR:#DIV/0!			1																																													7.847																		7.85			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																				0.582																		0.58			ERROR:#DIV/0!			1																																													0.577																		0.58			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDDDDDSUU			Average [bit/s/Hz/TRxP]			6.75																																				7.023																		7.02			ERROR:#DIV/0!			1																																													7.013																		7.01			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																				0.522																		0.52			ERROR:#DIV/0!			1																																													0.517																		0.52			ERROR:#DIV/0!			1


						NR			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75																																																			8.890			8.89			ERROR:#DIV/0!			1																																																												8.850			8.85			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																																			0.355			0.36			ERROR:#DIV/0!			1																																																												0.357			0.36			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x64 SU-MIMO,   Codebook based, DFT-S-OFDM			15 kHz SCS			DSUDD			Average [bit/s/Hz/TRxP]			6.75			7.366																																																			7.37			ERROR:#DIV/0!			1												7.425																																																			7.43			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.381																																																			0.38			ERROR:#DIV/0!			1												0.395																																																			0.40			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, DFT-S-OFDM			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75															8.050																																							8.05			ERROR:#DIV/0!			1																								7.740																																							7.74			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21															0.540																																							0.54			ERROR:#DIV/0!			1																								0.490																																							0.49			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, DFT-S-OFDM			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75																																				8.840																		8.84			ERROR:#DIV/0!			1																																													8.811																		8.81			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																				0.340																		0.34			ERROR:#DIV/0!			1																																													0.321																		0.32			ERROR:#DIV/0!			1








































































































































































































































































































































































































































































































Results_4GHz_36TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Huawei			Intel			CATT			NTT DOCOMO			Mediatek			ITRI			OPPO			China Telecom			LGE															Mean			Var			Number of samples									Channel model B			Huawei			Intel			CATT			NTT DOCOMO			Mediatek			ITRI			OPPO			China Telecom			LGE												Mean			Var			Number of samples


			DL Spectral efficiency			FDD																																																																											DL Spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO Type II Codebook (256Tx@gNB)			15 kHz SCS						Average [bit/s/Hz/TRxP]			9			13.340			12.586			13.293						12.280			10.430			10.530						13.230															12.24			1.2662874002			7												13.499						13.572												12.040						13.350												13.12			0.7228076472			4


																					5th percentile [bit/s/Hz]			0.3			0.312			0.406			0.335						0.312			0.390			0.370						0.380															0.36			0.0381388248			7												0.319						0.335												0.370						0.368												0.35			0.0251539019			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)			32x4 MU-MIMO ideal CSI feedback(128Tx@gNB)			15 kHz SCS						Average [bit/s/Hz/TRxP]			9																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type I codebook (32Tx@gNB)			15 kHz SCS						Average [bit/s/Hz/TRxP]			9																		9.510																								9.51			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																		0.280																								0.28			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  4T SRS (256Tx@gNB)			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9			14.218																					11.214																		12.72			2.1241220874			2												14.332																					11.411															12.87			2.0660592815			2


																					5th percentile [bit/s/Hz]			0.3			0.350																					0.471																		0.41			0.085173013			2												0.357																					0.422															0.39			0.0461620653			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  4T SRS (256Tx@gNB)			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9			14.563																																							14.56			ERROR:#DIV/0!			1												14.675																																				14.67			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3			0.385																																							0.39			ERROR:#DIV/0!			1												0.394																																				0.39			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  Type II Codebook (256Tx@gNB)			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						10.385																																				10.38			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3						0.335																																				0.33			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,   Reciprocity based, Type II Codebook (256Tx@gNB)			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									13.438												10.876																					12.16			1.8114464605			2																		13.645												11.089																		12.37			1.8076871586			2


																					5th percentile [bit/s/Hz]			0.3									0.326												0.370																					0.35			0.0309694869			2																		0.326												0.334																		0.33			0.0059074744			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,   Type II Codebook  (256Tx@gNB)			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									13.003																																	13.00			ERROR:#DIV/0!			1																		13.171																														13.17			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3									0.316																																	0.32			ERROR:#DIV/0!			1																		0.336																														0.34			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS (128Tx@gNB)			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9																								9.478																		9.48			ERROR:#DIV/0!			1																																	9.458															9.46			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																								0.324																		0.32			ERROR:#DIV/0!			1																																	0.334															0.33			ERROR:#DIV/0!			1








			UL spectral efficiency			FDD																																																																											UL spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			4x32 MU-MIMO
OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75						14.524																																				14.52			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.21						0.548																																				0.55			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 MU-MIMO
OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75															7.182			7.152																								7.17			0.0211924927			2																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.21															0.297			0.248																								0.27			0.034349844			2																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			6.75									7.200																																	7.20			ERROR:#DIV/0!			1																		7.340																														7.34			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21									0.401																																	0.40			ERROR:#DIV/0!			1																		0.414																														0.41			ERROR:#DIV/0!			1





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			4x32 MU-MIMO
OFDMA			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75						13.458																																				13.46			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.21						0.508																																				0.51			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			15 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75									6.980																																	6.98			ERROR:#DIV/0!			1																		7.590																														7.59			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21									0.398																																	0.40			ERROR:#DIV/0!			1																		0.473																														0.47			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			30 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75									7.440																																	7.44			ERROR:#DIV/0!			1																		7.480																														7.48			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21									0.424																																	0.42			ERROR:#DIV/0!			1																		0.432																														0.43			ERROR:#DIV/0!			1















































































































































Results_30GHz_12TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Huawei			Intel			CATT			Ericsson			NTT DOCOMO			CAICT			Samsung			Qualcomm			Sharp			Mediatek			ZTE						Mean			Var			Number of samples


						FDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 2,4)			32x32 SU-MIMO (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			9																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0








						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,4)			8x16 SU-MIMO (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			9																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.3																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





			DL Spectral efficiency			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			8x4 MU-MIMO (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			9																					8.495																		8.50			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																					0.313																		0.31			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			9												12.272																											12.27			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3												0.444																											0.44			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO (2 panel@UE)			60 kHz SCS						Average [bit/s/Hz/TRxP]			9																														12.69									12.69			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																														0.408									0.41			ERROR:#DIV/0!			1





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO,  4T SRS (2 panel@UE)			120 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9												13.858																											13.86			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3												0.476																											0.48			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO,  4T SRS (2 panel@UE)			60 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9			11.599									13.760						12.961																					12.77			1.0927670529			3


																					5th percentile [bit/s/Hz]			0.3			0.308									0.491						0.315																					0.37			0.103890762			3





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			32x4 MU-MIMO,  Type II Codebook (2 panel@UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						8.474																																	8.47			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3						0.343																																	0.34			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									14.879																								12.535						13.71			1.6576283588			2


																					5th percentile [bit/s/Hz]			0.3									0.721																								0.427						0.57			0.20771933			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									14.929																														14.93			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3									0.612																														0.61			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									16.745																														16.75			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3									0.997																														1.00			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9									16.844																														16.84			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3									0.997																														1.00			ERROR:#DIV/0!			1


						NR			gNB:   (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32);
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,2; 1,4)			64x16 MU-MIMO, 4T SRS (2 panel@UE)			60kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9												13.900																											13.90			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3												0.348																											0.35			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;2,2);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)			8x4 , MU-MIMO, 2T SRS (1 panel at UE)			120 kHz SCS			DDDU			Average [bit/s/Hz/TRxP]			9																								12.034															12.03						1


																					5th percentile [bit/s/Hz]			0.3																								0.486															0.49						1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (8,16,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			9																											11.029												11.03			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3																											0.402												0.40			ERROR:#DIV/0!			1








						FDD


						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np)= (4,8,2,1,1; 2,2)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x8 SU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			6.75																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					5th percentile [bit/s/Hz]			0.21																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np)= (4,8,2,1,1; 2,2)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x8 MU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS						Average [bit/s/Hz/TRxP]			6.75																					7.657																		7.66			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																					0.394																		0.39			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 MU-MIMO (2 panel@UE)			60 kHz SCS						Average [bit/s/Hz/TRxP]			6.75																														10.3860044978									10.39			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																														0.414									0.41			ERROR:#DIV/0!			1





			UL Spectral efficiencyl 			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO, CB based, OFDMA (2 panel@UE)			60 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			7.037																																				7.04			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.405																																				0.40			ERROR:#DIV/0!			1








						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x32 MU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75						10.908																																	10.91			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21						0.407																																	0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO,Non- CB based, OFDMA (2 panel@UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75									7.440																														7.44			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21									0.374																														0.37			ERROR:#DIV/0!			1


						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)			8x64 MU-MIMO CB based (1 panel@UE)			60 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75												10.190																											10.19			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21												0.312																											0.31			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;1,1)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)			4x2, SU-MIMO, CB based, OFDMA (1 panel @UE) 			120 kHz SCS			DDDU			Average [bit/s/Hz/TRxP]			6.75																								6.900															6.90			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																								0.300															0.30			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x16 SU-MIMO, CB based, OFDMA (2 panel@UE)			60 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75			6.075																																				6.08			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.233																																				0.23			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (4,16,2,1,1;2,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x16 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			6.75																											7.834												7.83			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																											0.373												0.37			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75																																	7.435						7.44			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21																																	0.320						0.32			ERROR:#DIV/0!			1


























































































































































































































































































































































































































































































































Results_30GHz_36TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Intel			CATT																																	Mean			Var			Number of samples


			DL Spectral efficiency			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			32x4 MU-MIMO Type II Codebook
(2 Panels @ UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9			8.687																																				8.69			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3			0.293																																				0.29			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;1,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO 4Tx SRS
(2 Panels @ UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						12.717																																	12.72			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3						0.375																																	0.38			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;1,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO 4Tx SRS
(2 Panels @ UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						12.115																																	12.11			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3						0.306																																	0.31			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						14.850																																	14.85			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3						0.484																																	0.48			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			9						14.218																																	14.22			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.3						0.494																																	0.49			ERROR:#DIV/0!			1





			UL spectral efficiency			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x32 MU-MIMO
OFDMA			120 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75			9.821																																				9.82			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21			0.329																																				0.33			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO,Non- CB based, 
OFDMA (2 Panels @ UE)			60 kHz SCS			DSUUD			Average [bit/s/Hz/TRxP]			6.75						7.092																																	7.09			ERROR:#DIV/0!			1


																					5th percentile [bit/s/Hz]			0.21						0.388																																	0.39			ERROR:#DIV/0!			1














































































































































































































































































































































































































































































































Results_4GHz_LargerBW_12TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth [MHz]			Req.						Huawei			Intel			Mediatek			Motorola Mobility / Lenovo			CATT			NTT DOCOMO			LGE			NEC			ITRI			CAICT			CMCC			ZTE			Samsung			Nokia			China Telecom			OPPO			Sharp			Mean			Var			Number of samples									Channel model B			Huawei			Intel			Mediatek			Motorola Mobility / Lenovo			CATT			NTT DOCOMO			LGE			NEC			ITRI			CAICT			CMCC			ZTE			China Telecom			Ericsson			OPPO			vivo			Sharp			Mean			Var			Number of samples


			DL Spectral efficiency			FDD																																																																																										DL Spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type II Codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9			11.287			10.627			11.120			9.180			12.925						11.450						8.208			11.086									13.160									10.410						10.95			1.50			10												11.307												13.036						11.470															9.230						9.185			10.980			11.655						10.98			1.37			7


																					20			Average [bit/s/Hz/TRxP]			9			12.806			12.078			12.613			10.416			14.607						13.010						9.206			12.470									14.953									11.675						12.38			1.72			10												12.828												14.733						13.033															10.419						10.436			12.315			13.243						12.43			1.56			7


																					40			Average [bit/s/Hz/TRxP]			9			13.710			12.941			13.502			11.152			15.612						13.937						9.807			13.301									16.019									12.437						13.24			1.86			10												13.734												15.746						13.962															11.130						11.180			13.118			14.186						13.29			1.67			7


																					10			5th percentile [bit/s/Hz]			0.3			0.356			0.398			0.330			0.400			0.491						0.339						0.343			0.335									0.330									0.300						0.36			0.05			10												0.344												0.513						0.343															0.330						0.323			0.348			0.410						0.37			0.07			7


																					20			5th percentile [bit/s/Hz]			0.3			0.404			0.452			0.374			0.454			0.555						0.385						0.385			0.376									0.375									0.336						0.41			0.06			10												0.390												0.580						0.390															0.372						0.367			0.390			0.465						0.42			0.08			7


																					40			5th percentile [bit/s/Hz]			0.3			0.432			0.485			0.401			0.486			0.593						0.413						0.410			0.401									0.402									0.358						0.44			0.07			10												0.418												0.620						0.418															0.398						0.393			0.416			0.498						0.45			0.08			7





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type I Codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9																								11.500																														11.50			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			Average [bit/s/Hz/TRxP]			9																								13.049																														13.05			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																								13.971																														13.97			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					10			5th percentile [bit/s/Hz]			0.3																								0.310																														0.31			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																								0.352																														0.35			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																								0.377																														0.38			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO
Ideal CSI feedback			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			Average [bit/s/Hz/TRxP]			9																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					10			5th percentile [bit/s/Hz]			0.3																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																																																						ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO
Type II Codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9																																										10.550									10.300			10.43			0.18			2																																																												10.660			10.66			ERROR:#DIV/0!			1


																					20			Average [bit/s/Hz/TRxP]			9																																										11.828									11.699			11.76			0.09			2																																																												12.108			12.11			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9																																										12.599									12.531			12.57			0.05			2																																																												12.969			12.97			ERROR:#DIV/0!			1


																					10			5th percentile [bit/s/Hz]			0.3																																										0.363									0.418			0.39			0.04			2																																																												0.473			0.47			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3																																										0.407									0.475			0.44			0.05			2																																																												0.537			0.54			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3																																										0.434									0.509			0.47			0.05			2																																																												0.575			0.58			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO
Advanced CSI Codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9															9.810																																							9.81			ERROR:#DIV/0!			1																								9.860																																							9.86			ERROR:#DIV/0!			1


																					10			5th percentile [bit/s/Hz]			0.3															0.350																																							0.35			ERROR:#DIV/0!			1																								0.400																																							0.40			ERROR:#DIV/0!			1





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9			12.965																																										10.998									11.98			1.39			2												13.021																																	11.538			11.381			10.720												11.67			0.97			4


																					40			Average [bit/s/Hz/TRxP]			9			15.205																																										12.846									14.03			1.67			2												15.270																																	13.431			13.286			12.561												13.64			1.15			4


																					100			Average [bit/s/Hz/TRxP]			9			16.726																																										14.102									15.41			1.86			2												16.798																																	14.722			14.582			13.813												14.98			1.28			4


																					20			5th percentile [bit/s/Hz]			0.3			0.377																																										0.520									0.45			0.10			2												0.392																																	0.402			0.481			0.356												0.41			0.05			4


																					40			5th percentile [bit/s/Hz]			0.3			0.442																																										0.607									0.52			0.12			2												0.460																																	0.468			0.561			0.417												0.48			0.06			4


																					100			5th percentile [bit/s/Hz]			0.3			0.486																																										0.667									0.58			0.13			2												0.506																																	0.513			0.616			0.459												0.52			0.07			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			15 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9			12.773																																																			12.77			ERROR:#DIV/0!			1												12.766																																							10.791												11.78			1.40			2


																					40			Average [bit/s/Hz/TRxP]			9			14.648																																																			14.65			ERROR:#DIV/0!			1												14.641																																							12.238												13.44			1.70			2


																					20			5th percentile [bit/s/Hz]			0.3			0.394																																																			0.39			ERROR:#DIV/0!			1												0.401																																							0.364												0.38			0.03			2


																					40			5th percentile [bit/s/Hz]			0.3			0.452																																																			0.45			ERROR:#DIV/0!			1												0.460																																							0.413												0.44			0.03			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  Type II Codebook			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9						8.770																																																8.77			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9						10.427																																																10.43			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3						0.328																																																0.33			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3						0.390																																																0.39			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO, Reciprocity based,  Type II Codebook			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9															13.270																																							13.27			ERROR:#DIV/0!			1																								13.546																																							13.55			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9															15.184																																							15.18			ERROR:#DIV/0!			1																								15.501																																							15.50			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3															0.494																																							0.49			ERROR:#DIV/0!			1																								0.504																																							0.50			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3															0.565																																							0.56			ERROR:#DIV/0!			1																								0.576																																							0.58			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9															12.320																					10.909																		11.61			1.00			2																								12.550																					11.366																		11.96			0.84			2


																					40			Average [bit/s/Hz/TRxP]			9															14.404																					12.959																		13.68			1.02			2																								14.673																					13.501																		14.09			0.83			2


																					100			Average [bit/s/Hz/TRxP]			9															15.821																					14.345																		15.08			1.04			2																								16.117																					14.946																		15.53			0.83			2


																					20			5th percentile [bit/s/Hz]			0.3															0.444																					0.379																		0.41			0.05			2																								0.494																					0.408																		0.45			0.06			2


																					40			5th percentile [bit/s/Hz]			0.3															0.519																					0.450																		0.48			0.05			2																								0.578																					0.485																		0.53			0.07			2


																					100			5th percentile [bit/s/Hz]			0.3															0.570																					0.498																		0.53			0.05			2																								0.634																					0.537																		0.59			0.07			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9															13.190									10.959																								11.038						11.73			1.27			3																								13.390			10.694																		11.366									11.777									11.81			1.15			4


																					40			Average [bit/s/Hz/TRxP]			9															15.115									12.701																								12.561						13.46			1.44			3																								15.344			12.062																		13.161									13.402									13.49			1.37			4


																					20			5th percentile [bit/s/Hz]			0.3															0.474									0.375																								0.314						0.39			0.08			3																								0.494			0.386																		0.408									0.354									0.41			0.06			4


																					40			5th percentile [bit/s/Hz]			0.3															0.543									0.435																								0.357						0.45			0.09			3																								0.566			0.435																		0.472									0.403									0.47			0.07			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDDD DDSUU			20			Average [bit/s/Hz/TRxP]			9																																	13.569			11.518																		12.54			1.45			2																																													11.715																		11.71			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9																																	15.755			13.726																		14.74			1.43			2																																													13.960																		13.96			ERROR:#DIV/0!			1


																					100			Average [bit/s/Hz/TRxP]			9																																	17.245			15.211																		16.23			1.44			2																																													15.470																		15.47			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3																																	0.402			0.422																		0.41			0.01			2																																													0.412																		0.41			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3																																	0.467			0.503																		0.48			0.03			2																																													0.491																		0.49			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3																																	0.511			0.557																		0.53			0.03			2																																													0.544																		0.54			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO,  2T SRS			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9																																										9.365												9.37			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																																										10.787												10.79			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																																										0.389												0.39			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																																										0.448												0.45			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDSU DDSUU			20			Average [bit/s/Hz/TRxP]			9																																				11.367																		11.37			ERROR:#DIV/0!			1																																													11.592																		11.59			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9																																				13.644																		13.64			ERROR:#DIV/0!			1																																													13.914																		13.91			ERROR:#DIV/0!			1


																					100			Average [bit/s/Hz/TRxP]			9																																				15.171																		15.17			ERROR:#DIV/0!			1																																													15.472																		15.47			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3																																				0.411																		0.41			ERROR:#DIV/0!			1																																													0.401																		0.40			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3																																				0.493																		0.49			ERROR:#DIV/0!			1																																													0.481																		0.48			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3																																				0.548																		0.55			ERROR:#DIV/0!			1																																													0.535																		0.54			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x8 MU-MIMO,  Type II Codebook			30 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9																																																			9.900			9.90			ERROR:#DIV/0!			1																																																												10.260			10.26			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																																																			11.555			11.55			ERROR:#DIV/0!			1																																																												11.975			11.97			ERROR:#DIV/0!			0


																					100			Average [bit/s/Hz/TRxP]			9																																																			12.681			12.68			ERROR:#DIV/0!			1																																																												13.142			13.14			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																																																			0.421			0.42			ERROR:#DIV/0!			1																																																												0.455			0.46			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																																																			0.491			0.49			ERROR:#DIV/0!			1																																																												0.531			0.53			ERROR:#DIV/0!			0


																					100			5th percentile [bit/s/Hz]			0.3																																																			0.539			0.54			ERROR:#DIV/0!			1																																																												0.583			0.58			ERROR:#DIV/0!			0


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;4,8)			64x2 MU-MIMO,  4T SRS			15 kHz SCS			DSUDD			20			Average [bit/s/Hz/TRxP]			9			9.248																																																			9.25			ERROR:#DIV/0!			1												9.610																																																			9.61			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3			0.330																																																			0.33			ERROR:#DIV/0!			1												0.337																																																			0.34			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  Advanced CSI Codebook			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9															11.810																																							11.81			ERROR:#DIV/0!			1																								11.880																																							11.88			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3															0.420																																							0.42			ERROR:#DIV/0!			1																								0.350																																							0.35			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO,  4TX SRS			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9															11.760																																							11.76			ERROR:#DIV/0!			1																								11.780																																							11.78			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3															0.400																																							0.40			ERROR:#DIV/0!			1																								0.390																																							0.39			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x2 MU-MIMO,  2TX SRS			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9																																				9.374																		9.37			ERROR:#DIV/0!			1																																													9.462																		9.46			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3																																				0.389																		0.39			ERROR:#DIV/0!			1																																													0.379																		0.38			ERROR:#DIV/0!			1





						FDD																																																																																										UL spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75			8.833						8.821																		8.606																											8.75			0.13			3												8.869																																																			8.87			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.554						0.587																		0.416																											0.52			0.09			3												0.551																																																			0.55			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75						13.205																																				7.131									10.140			10.16			3.04			3																																																												10.090			10.09			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21						0.634																																				0.267									0.406			0.44			0.19			3																																																												0.407			0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75			9.397												9.270						7.968																																	8.88			0.79			3												9.439												8.710						6.927																											8.594						8.42			1.06			4


																								5th percentile [bit/s/Hz]			0.21			0.586												0.623						0.434																																	0.55			0.10			3												0.587												0.531						0.431																											0.523						0.52			0.06			4


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, DFT-S-OFDM			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75															8.470																																							8.47			ERROR:#DIV/0!			1																								7.960																																							7.96			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21															0.510																																							0.51			ERROR:#DIV/0!			1																								0.490																																							0.49			ERROR:#DIV/0!			1


			UL Spectral Efficiency


						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			6.955																																																			6.95			ERROR:#DIV/0!			1												7.003																																	8.393																		7.70			0.98			2


																								5th percentile [bit/s/Hz]			0.21			0.387																																																			0.39			ERROR:#DIV/0!			1												0.390																																	0.481																		0.44			0.06			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			7.174																																																			7.17			ERROR:#DIV/0!			1												7.256																																																			7.26			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.398																																																			0.40			ERROR:#DIV/0!			1												0.407																																																			0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			7.584																																																			7.58			ERROR:#DIV/0!			1												7.623																																																			7.62			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.434																																																			0.43			ERROR:#DIV/0!			1												0.432																																																			0.43			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			7.872																																																			7.87			ERROR:#DIV/0!			1												7.952																																																			7.95			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.436																																																			0.44			ERROR:#DIV/0!			1												0.453																																																			0.45			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, Codebook based, OFDMA			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75						12.223																																																12.22			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21						0.587																																																0.59			ERROR:#DIV/0!			1																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Non-Codebook based, OFDMA			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75															9.570																																							9.57			ERROR:#DIV/0!			1																								9.256			9.420																																				9.34			0.12			2


																								5th percentile [bit/s/Hz]			0.21															0.602																																							0.60			ERROR:#DIV/0!			1																								0.565			0.445																																				0.50			0.08			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Non-Codebook based, OFDMA			30 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75															9.250																																							9.25			ERROR:#DIV/0!			1																								8.990																																							8.99			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21															0.584																																							0.58			ERROR:#DIV/0!			1																								0.520																																							0.52			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75															8.990																																							8.99			ERROR:#DIV/0!			1																								8.650																																							8.65			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21															0.634																																							0.63			ERROR:#DIV/0!			1																								0.538																																							0.54			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75															8.580																																							8.58			ERROR:#DIV/0!			1																								8.120																																							8.12			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21															0.566																																							0.57			ERROR:#DIV/0!			1																								0.481																																							0.48			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75																																				8.259																		8.26			ERROR:#DIV/0!			1																																													9.352																		9.35			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																				0.529																		0.53			ERROR:#DIV/0!			1																																													0.534																		0.53			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSUDDSUU						Average [bit/s/Hz/TRxP]			6.75																																				7.855																		7.85			ERROR:#DIV/0!			1																																													7.847																		7.85			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																				0.582																		0.58			ERROR:#DIV/0!			1																																													0.577																		0.58			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDDDDDSUU						Average [bit/s/Hz/TRxP]			6.75																																				7.023																		7.02			ERROR:#DIV/0!			1																																													7.013																		7.01			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																				0.522																		0.52			ERROR:#DIV/0!			1																																													0.517																		0.52			ERROR:#DIV/0!			1


						NR			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 MU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75																																																			8.890			8.89			ERROR:#DIV/0!			1																																																												8.850			8.85			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																																			0.355			0.36			ERROR:#DIV/0!			1																																																												0.357			0.36			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x64 SU-MIMO,   Codebook based, DFT-S-OFDM			15 kHz SCS			DSUDD						Average [bit/s/Hz/TRxP]			6.75			7.366																																																			7.37			ERROR:#DIV/0!			1												7.425																																																			7.43			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.381																																																			0.38			ERROR:#DIV/0!			1												0.395																																																			0.40			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			4x32 SU-MIMO, Codebook based, DFT-S-OFDM			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75															8.050																																							8.05			ERROR:#DIV/0!			1																								7.740																																							7.74			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21															0.540																																							0.54			ERROR:#DIV/0!			1																								0.490																																							0.49			ERROR:#DIV/0!			1


						LTE			eNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;4,4)			2x32 SU-MIMO, Codebook based, DFT-S-OFDM			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75																																				8.840																		8.84			ERROR:#DIV/0!			1																																													8.811																		8.81			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																				0.340																		0.34			ERROR:#DIV/0!			1																																													0.321																		0.32			ERROR:#DIV/0!			1
































































































































































































































































































































































































































































































































Results_4GHz_LargerBW_36TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth [MHz]			Req.						Huawei			Intel			CATT			NTT DOCOMO			Mediatek			ITRI			OPPO			China Telecom			LGE															Mean			Var			Number of samples									Channel model B			Huawei			Intel			CATT			NTT DOCOMO			Mediatek			ITRI			OPPO			China Telecom			LGE												Mean			Var			Number of samples


			DL Spectral efficiency			FDD																																																																														DL Spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO Type II Codebook (256Tx@gNB)			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9			13.340			12.586			13.293						12.280			10.430			10.530						13.230															12.24			1.27			7												13.499						13.572												12.040						13.350												13.12			0.72			4


																					20			Average [bit/s/Hz/TRxP]			9			15.135			14.305			15.023						13.929			11.698			11.810						15.033															13.85			1.50			7												15.315						15.338												13.503						15.169												14.83			0.89			4


																					40			Average [bit/s/Hz/TRxP]			9			16.203			15.326			16.057						14.911			12.461			12.581						16.104															14.81			1.63			7												16.396						16.394												14.385						16.250												15.86			0.98			4


																					10			5th percentile [bit/s/Hz]			0.3			0.312			0.406			0.335						0.312			0.390			0.370						0.380															0.36			0.04			7												0.319						0.335												0.370						0.368												0.35			0.03			4


																					20			5th percentile [bit/s/Hz]			0.3			0.354			0.461			0.378						0.354			0.437			0.415						0.432															0.40			0.04			7												0.362						0.378												0.415						0.418												0.39			0.03			4


																					40			5th percentile [bit/s/Hz]			0.3			0.379			0.494			0.404						0.379			0.466			0.442						0.463															0.43			0.05			7												0.387						0.404												0.442						0.448												0.42			0.03			4





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			32x4 MU-MIMO Type I codebook (32Tx@gNB)			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9																		9.510																								9.51			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			Average [bit/s/Hz/TRxP]			9																		10.666																								10.67			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																		11.362																								11.36			ERROR:#DIV/0!			1


																					10			5th percentile [bit/s/Hz]			0.3																		0.280																								0.28			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																		0.314																								0.31			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																		0.335





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)			32x4 MU-MIMO ideal CSI feedback(128Tx@gNB)			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			9																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			Average [bit/s/Hz/TRxP]			9																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9																																																																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					10			5th percentile [bit/s/Hz]			0.3																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3																																																																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  4T SRS (256Tx@gNB)			30 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9			14.218																					11.214																		12.72			2.12			2												14.332																					11.411															12.87			2.07			2


																					40			Average [bit/s/Hz/TRxP]			9			16.680																					13.077																		14.88			2.55			2												16.814																					13.311															15.06			2.48			2


																					100			Average [bit/s/Hz/TRxP]			9			18.353																					14.345																		16.35			2.83			2												18.500																					14.605															16.55			2.75			2


																					20			5th percentile [bit/s/Hz]			0.3			0.350																					0.471																		0.41			0.09			2												0.357																					0.422															0.39			0.05			2


																					40			5th percentile [bit/s/Hz]			0.3			0.411																					0.549																		0.48			0.10			2												0.418																					0.492															0.46			0.05			2


																					100			5th percentile [bit/s/Hz]			0.3			0.452																					0.602																		0.53			0.11			2												0.460																					0.540															0.50			0.06			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  4T SRS (256Tx@gNB)			15 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9			14.563																																							14.56			ERROR:#DIV/0!			1												14.675																																				14.67			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9			16.710																																							16.71			ERROR:#DIV/0!			1												16.839																																				16.84			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3			0.385																																							0.39			ERROR:#DIV/0!			1												0.394																																				0.39			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3			0.442																																							0.44			ERROR:#DIV/0!			1												0.452																																				0.45			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,  Type II Codebook (256Tx@gNB)			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9						10.385																																				10.38			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			Average [bit/s/Hz/TRxP]			9						12.348																																				12.35			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					20			5th percentile [bit/s/Hz]			0.3						0.335																																				0.33			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					40			5th percentile [bit/s/Hz]			0.3						0.398																																				0.40			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,   Reciprocity based, Type II Codebook (256Tx@gNB)			15 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9									13.438												10.876																					12.16			1.81			2																		13.645												11.089																		12.37			1.81			2


																					40			Average [bit/s/Hz/TRxP]			9									15.376												12.376																					13.88			2.12			2																		15.614												12.618																		14.12			2.12			2


																					20			5th percentile [bit/s/Hz]			0.3									0.326												0.370																					0.35			0.03			2																		0.326												0.334																		0.33			0.01			2


																					40			5th percentile [bit/s/Hz]			0.3									0.373												0.421																					0.40			0.03			2																		0.373												0.380																		0.38			0.01			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			32x4 MU-MIMO,   Type II Codebook  (256Tx@gNB)			30 kHz SCS			DSUUD			20			Average [bit/s/Hz/TRxP]			9									13.003																																	13.00			ERROR:#DIV/0!			1																		13.171																														13.17			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9									15.180																																	15.18			ERROR:#DIV/0!			1																		15.376																														15.38			ERROR:#DIV/0!			1


																					100			Average [bit/s/Hz/TRxP]			9									16.662																																	16.66			ERROR:#DIV/0!			1																		16.877																														16.88			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3									0.316																																	0.32			ERROR:#DIV/0!			1																		0.336																														0.34			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3									0.369																																	0.37			ERROR:#DIV/0!			1																		0.392																														0.39			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3									0.405																																	0.40			ERROR:#DIV/0!			1																		0.430																														0.43			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)			32x4 MU-MIMO,  4T SRS (128Tx@gNB)			30 kHz SCS			DDDSU			20			Average [bit/s/Hz/TRxP]			9																								9.478																		9.48			ERROR:#DIV/0!			1																																	9.458															9.46			ERROR:#DIV/0!			1


																					40			Average [bit/s/Hz/TRxP]			9																								11.052																		11.05			ERROR:#DIV/0!			1																																	11.033															11.03			ERROR:#DIV/0!			1


																					100			Average [bit/s/Hz/TRxP]			9																								12.124																		12.12			ERROR:#DIV/0!			1																																	12.106															12.11			ERROR:#DIV/0!			1


																					20			5th percentile [bit/s/Hz]			0.3																								0.324																		0.32			ERROR:#DIV/0!			1																																	0.334															0.33			ERROR:#DIV/0!			1


																					40			5th percentile [bit/s/Hz]			0.3																								0.378																		0.38			ERROR:#DIV/0!			1																																	0.389															0.39			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3																								0.414																		0.41			ERROR:#DIV/0!			1																																	0.427															0.43			ERROR:#DIV/0!			1








			UL spectral efficiency			FDD																																																																														UL spectral efficiency


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			4x32 MU-MIMO
OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75						14.524																																				14.52			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21						0.548																																				0.55			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)			2x32 MU-MIMO
OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75															7.182			7.152																								7.17			0.02			2																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21															0.297			0.248																								0.27			0.03			2																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			6.75																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,8)			4x32 MU-MIMO
OFDMA			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75						13.458																																				13.46			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21						0.508																																				0.51			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			15 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,8)			4x32 SU-MIMO
OFDMA			30 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0















































































































































Results_30GHz_LargerBW_12TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth [MHz]			Req.						Huawei			Intel			CATT			Ericsson			NTT DOCOMO			CAICT			Samsung			Qualcomm			Sharp			Mediatek			ZTE						Mean			Var			Number of samples


						FDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 2,4)			32x32 SU-MIMO (2 panel@UE)			120 kHz SCS						80			Average [bit/s/Hz/TRxP]			9																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					80			5th percentile [bit/s/Hz]			0.3																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,4)			8x16 SU-MIMO (2 panel@UE)			120 kHz SCS						80			Average [bit/s/Hz/TRxP]			9																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					80			5th percentile [bit/s/Hz]			0.3																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





			DL Spectral efficiency			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,2)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			8x4 MU-MIMO (2 panel@UE)			120 kHz SCS						80			Average [bit/s/Hz/TRxP]			9																					8.495																		8.50			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3																					0.313																		0.31			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO (2 panel@UE)			120 kHz SCS						80			Average [bit/s/Hz/TRxP]			9												12.272																											12.27			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3												0.444																											0.44			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO (2 panel@UE)			60 kHz SCS						80			Average [bit/s/Hz/TRxP]			9																														12.69									12.69			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3																														0.408									0.41			ERROR:#DIV/0!			1





						TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO,  4T SRS (2 panel@UE)			120 kHz SCS			DDDSU			100			Average [bit/s/Hz/TRxP]			9												13.858																											13.86			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9												15.490																											15.49			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9												16.250																											16.25			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3												0.476																											0.48			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3												0.530																											0.53			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3												0.560																											0.56			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO,  4T SRS (2 panel@UE)			60 kHz SCS			DDDSU			80			Average [bit/s/Hz/TRxP]			9			11.599									13.760						12.961																					12.77			1.0927670529			3


																					200			Average [bit/s/Hz/TRxP]			9			13.346									15.380						14.814																					14.51			1.0498805076			3


																					80			5th percentile [bit/s/Hz]			0.3			0.308									0.491						0.315																					0.37			0.103890762			3


																					200			5th percentile [bit/s/Hz]			0.3			0.354									0.550						0.360																					0.42			0.1115699335			3





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			32x4 MU-MIMO,  Type II Codebook (2 panel@UE)			120 kHz SCS			DSUUD			100			Average [bit/s/Hz/TRxP]			9						8.474																																	8.47			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9						9.796																																	9.80			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9						10.457																																	10.46			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3						0.343																																	0.34			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3						0.396																																	0.40			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3						0.423																																	0.42			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9									14.879																								12.535						13.71			1.6576283588			2


																					200			Average [bit/s/Hz/TRxP]			9									17.081																								14.655						15.87			1.7158659076			2


																					80			5th percentile [bit/s/Hz]			0.3									0.721																								0.427						0.57			0.20771933			2


																					200			5th percentile [bit/s/Hz]			0.3									0.827																								0.499						0.66			0.2320874			2





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9									14.929																														14.93			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9									16.949																														16.95			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9									17.645																														17.65			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3									0.612																														0.61			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3									0.695																														0.69			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3									0.724																														0.72			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9									16.745																														16.75			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9									19.223																														19.22			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3									0.997																														1.00			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3									1.145																														1.14			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9									16.844																														16.84			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9									19.123																														19.12			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9									19.909																														19.91			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3									0.997																														1.00			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3									1.132																														1.13			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3									1.179																														1.18			ERROR:#DIV/0!			1


						NR			gNB:   (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32);
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,2; 1,4)			64x16 MU-MIMO, 4T SRS (2 panel@UE)			60kHz SCS			DDDSU			80			Average [bit/s/Hz/TRxP]			9												13.900																											13.90			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9												16.875																											16.87			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3												0.348																											0.35			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3												0.422																											0.42			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;2,2);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)			8x2 , MU-MIMO, 2T SRS (1 panel at UE)			120 kHz SCS			DDDU			80			Average [bit/s/Hz/TRxP]			9																								12.034															12.03						1


																					200			Average [bit/s/Hz/TRxP]			9																								14.399															14.40			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9																								14.966															14.97			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3																								0.486															0.49						1


																					200			5th percentile [bit/s/Hz]			0.3																								0.582															0.58			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3																								0.604															0.60			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (8,16,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DDDSU			80			Average [bit/s/Hz/TRxP]			9																											11.029												11.03						1


																					200			Average [bit/s/Hz/TRxP]			9																											12.531												12.53			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9																											13.013												13.01			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3																											0.402												0.40						1


																					200			5th percentile [bit/s/Hz]			0.3																											0.457												0.46			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3																											0.474												0.47			ERROR:#DIV/0!			1











						FDD


						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np)= (4,8,2,1,1; 2,2)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x8 SU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS									Average [bit/s/Hz/TRxP]			6.75																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								5th percentile [bit/s/Hz]			0.21																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np)= (4,8,2,1,1; 2,2)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x8 MU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS									Average [bit/s/Hz/TRxP]			6.75																					7.657																		7.66			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																					0.394																		0.39			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4)
UE:  (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 MU-MIMO (2 panel@UE)			60 kHz SCS									Average [bit/s/Hz/TRxP]			6.75																														10.3860044978									10.39			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																														0.414									0.41			ERROR:#DIV/0!			1





			UL Spectral efficiencyl 			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,4,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO, CB based, OFDMA (2 panel@UE)			60 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			7.037																																				7.04			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.405																																				0.40			ERROR:#DIV/0!			1








						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x32 MU-MIMO, CB based, OFDMA (2 panel@UE)			120 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75						10.908																																	10.91			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21						0.407																																	0.41			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO,Non- CB based, OFDMA (2 panel@UE)			60 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75									7.440																														7.44			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21									0.374																														0.37			ERROR:#DIV/0!			1


						NR			 gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,32,2,1,1;1,32)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)			8x64 MU-MIMO CB based (1 panel@UE)			60 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75												10.190																											10.19			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21												0.312																											0.31			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;1,1)
UE: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)			4x2, SU-MIMO, CB based, OFDMA (1 Panel @UE) 			120 kHz SCS			DDDU						Average [bit/s/Hz/TRxP]			6.75																								6.900															6.90			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																								0.300															0.30			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;2,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x16 SU-MIMO, CB based, OFDMA (2 panel@UE)			60 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75			6.075																																				6.08			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.233																																				0.23			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (4,16,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x16 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DDDSU						Average [bit/s/Hz/TRxP]			6.75																											7.834												7.83			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																											0.373												0.37			ERROR:#DIV/0!			1


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) =  (8,8,2,1,1;4,4);
UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			8x32 SU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75																																	7.435						7.44			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21																																	0.320						0.32			ERROR:#DIV/0!			1























































































































































































































































































































































































































































































































Results_30GHz_LargerBW_36TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth [MHz]			Req.						Intel			CATT																																	Mean			Var			Number of samples


			DL Spectral efficiency			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			32x4 MU-MIMO Type II Codebook
(2 Panels @ UE)			120 kHz SCS			DSUUD			100			Average [bit/s/Hz/TRxP]			9			8.687																																				8.69			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9			10.042																																				10.04			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]			9			10.720																																				10.72			ERROR:#DIV/0!			1


																					100			5th percentile [bit/s/Hz]			0.3			0.293																																				0.29			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3			0.338																																				0.34			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]			0.3			0.361																																				0.36			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;1,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO 4Tx SRS
(2 Panels @ UE)			60 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9						12.717																																	12.72			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9						14.599																																	14.60			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3						0.375																																	0.38			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3						0.431																																	0.43			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,16,2,1,1;1,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			32x8 MU-MIMO 4Tx SRS
(2 Panels @ UE)			120 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9						12.115																																	12.11			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]									13.754																																	13.75			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]									14.319																																	14.32			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3						0.306																																	0.31			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]									0.347																																	0.35			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]									0.362																																	0.36			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			60 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9						14.850																																	14.85			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]			9						17.047																																	17.05			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3						0.484																																	0.48			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]			0.3						0.555																																	0.56			ERROR:#DIV/0!			1





						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,16,2,1,1;2,16)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)			64x8 MU-MIMO, 4T SRS (2 panel@UE)			120 kHz SCS			DSUUD			80			Average [bit/s/Hz/TRxP]			9						14.218																																	14.22			ERROR:#DIV/0!			1


																					200			Average [bit/s/Hz/TRxP]									16.142																																	16.14			ERROR:#DIV/0!			1


																					400			Average [bit/s/Hz/TRxP]									16.805																																	16.81			ERROR:#DIV/0!			1


																					80			5th percentile [bit/s/Hz]			0.3						0.494																																	0.49			ERROR:#DIV/0!			1


																					200			5th percentile [bit/s/Hz]									0.560																																	0.56			ERROR:#DIV/0!			1


																					400			5th percentile [bit/s/Hz]									0.584																																	0.58			ERROR:#DIV/0!			1





			UL spectral efficiency			TDD


						NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,4)
 UE: (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,1)			4x32 MU-MIMO
OFDMA			120 kHz SCS			DSUUD						Average [bit/s/Hz/TRxP]			6.75			9.821																																				9.82			ERROR:#DIV/0!			1


																								5th percentile [bit/s/Hz]			0.21			0.329																																				0.33			ERROR:#DIV/0!			1
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SLS_Assumptions


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT
700MHz			CEWiT
4GHz


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference


			Numerology						15 kHz SCS			15 kHz SCS


			Simulation bandwdith						10MHz			10MHz


			Transmission scheme						UL MIMO			UL MIMO


			UL codebook						Codebook based			Codebook based


			MU dimension						N/A			N/A


			SU dimension						2 layer max			4 layer max


			SRS transmission						Non-precoded			Non-precoded


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			8R,(8,4,2,1,1;1,4)			32R,(8,8,2,1,1;2,8)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2T, (1,1,2,1,1; 1,1)			4T,(1,2,2,1,2)


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Power control parameter						[0.8, -76]			[0.8, -76]


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference








			System configuration parameters			Reference Value


			Carrier frequency for evaluation						700MHz			4 GHz


			UE speeds of interest			120km/h, 500km/h			Aligned with reference			Aligned with reference


			TRxP number per site			3			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt						100 degree			100 degree


			Handover margin (dB)						0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412
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LLS_Assumptions


			Parameters			Reference value			CEWiT			CEWiT			CEWiT			CEWiT


									NR, 700 MHz, 120km/h			NR, 700 MHz, 500km/h			NR, 4GHz, 120km/h			NR, 4GHz, 500km/h


			Carrier frequency						700 MHz			700 MHz			4 GHz			4 GHz


			Waveform			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM


			Duplexing						FDD			FDD			FDD			FDD


			Evaluated service profiles			Full buffer best effort			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth			10 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Number of users in simulation			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Link-level Channel model			NLOS: CDL/ TDL-iii			NLOS: TDL-iii			NLOS: TDL-iii			NLOS: TDL-iii			NLOS: TDL-iii


						LOS: CDL/TDL-v			-			-			-			-


			UE speed			120km/h, 500km/h			120 km/h			500 km/h			120 km/h			500 km/h


			Subcarrier spacing						15 kHz			15 kHz			15 kHz			15 kHz


			Symbols number per slot			14			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Antenna configuration at TRxP						4R			4R			8R			8R


			Antenna configuration at UE						1T			1T			1T			1T


			TXRU pattern at TRxP						0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni


			TXRU pattern at UE						0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni


			Transmission mode						SIMO			SIMO			SIMO			SIMO


			Transmission rank						Rank 1			Rank 1			Rank 1			Rank 1


			UL precoder						-			-			-			-


			TRxP receiver type			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation						MMSE			MMSE			MMSE			MMSE


			Number of subcarriers per PRB			12			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Data allocation						14 symbol slots, with 8 RB allocated			14 symbol slots, with 25 RB allocated			14 symbol slots, with 25 RB allocated			14 symbol slots, with 25 RB allocated


			Channel coding scheme			LDPC			LDPC			LDPC			LDPC			LDPC


			Link adaptation						Yes			Yes			Yes			Yes


			HARQ						Max 4 HARQ transmissions			Max 4 HARQ transmissions			Max 4 HARQ transmissions			Max 4 HARQ transmissions


			DMRS configuration						2 symbol DMRS			2 symbol DMRS			2 symbol DMRS			2 symbol DMRS


			Other overhead						No SRS
No PUCCH			No SRS
No PUCCH			No SRS
No PUCCH			No SRS
No PUCCH
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MedianSINR_700MHz




















			Source			CEWiT																																																															Mean


			Channel model B


			Median SINR (dB)			9.25186			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.44


			UL SINR


			0			-5.63327																																																															-5.63


			1			-3.65244																																																															-3.65


			2			-2.91153																																																															-2.91


			3			-1.44948																																																															-1.45


			4			-1.26865																																																															-1.27


			5			-0.58912																																																															-0.59


			6			-0.22709																																																															-0.23


			7			0.70366																																																															0.70
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Mobility_700MHz


			Channel model B			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			CEWiT


			UL mobility
(120km/h)			FDD


						NR			1x4 SIMO, 
OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			0.8			NLOS			1





			UL mobility
(500km/h)			FDD


						NR			1x4 SIMO, 
OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			0.45			NLOS			0.92





&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共&N页






MedianSINR_4GHz




















			Source			CEWiT																																																																		Mean


			Channel model B


			Median SINR (dB)			3.348535			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.15


			UL SINR


			0			-13.1927																																																																		-13.19


			1			-11.39115																																																																		-11.39


			2			-9.222155																																																																		-9.22


			3			-8.17688																																																																		-8.18


			4			-7.08683																																																																		-7.09


			5			-6.060745																																																																		-6.06


			6			-5.27809																																																																		-5.28


			7			-4.00382																																																																		-4.00


			8			-3.73528																																																																		-3.74


			9			-3.06164																																																																		-3.06


			10			-2.72206																																																																		-2.72


			11			-2.110155																																																																		-2.11


			12			-1.864185																																																																		-1.86


			13			-1.63363																																																																		-1.63


			14			-1.5451																																																																		-1.55


			15			-1.267205																																																																		-1.27


			16			-0.73924																																																																		-0.74


			17			-0.558544																																																																		-0.56


			18			-0.449866																																																																		-0.45


			19			-0.135125																																																																		-0.14


			20			-0.087177																																																																		-0.09


			21			0.415335																																																																		0.42


			22			0.608105																																																																		0.61


			23			0.851724																																																																		0.85


			24			1.089757																																																																		1.09


			25			1.31248																																																																		1.31


			26			1.37066																																																																		1.37


			27			1.490945																																																																		1.49


			28			1.56468																																																																		1.56


			29			1.64191																																																																		1.64


			30			1.78448																																																																		1.78


			31			1.803295																																																																		1.80


			32			1.861765																																																																		1.86


			33			2.00544																																																																		2.01


			34			2.12455																																																																		2.12


			35			2.16798																																																																		2.17


			36			2.29027																																																																		2.29


			37			2.38798																																																																		2.39


			38			2.441785																																																																		2.44


			39			2.46691																																																																		2.47


			40			2.5442																																																																		2.54


			41			2.66158																																																																		2.66


			42			2.84391																																																																		2.84


			43			2.940465																																																																		2.94


			44			3.02748																																																																		3.03


			45			3.08032																																																																		3.08


			46			3.1863																																																																		3.19


			47			3.259345																																																																		3.26


			48			3.278945																																																																		3.28


			49			3.32295																																																																		3.32


			50			3.348535																																																																		3.35


			51			3.376																																																																		3.38


			52			3.40062																																																																		3.40


			53			3.42976																																																																		3.43


			54			3.531885																																																																		3.53


			55			3.68185																																																																		3.68


			56			3.6957																																																																		3.70


			57			3.71151																																																																		3.71


			58			3.78222																																																																		3.78


			59			3.8679																																																																		3.87


			60			3.922																																																																		3.92


			61			3.98589																																																																		3.99


			62			4.041555																																																																		4.04


			63			4.06004																																																																		4.06


			64			4.13636																																																																		4.14


			65			4.177685																																																																		4.18


			66			4.264635																																																																		4.26


			67			4.35346																																																																		4.35


			68			4.41325																																																																		4.41


			69			4.50907																																																																		4.51


			70			4.65943																																																																		4.66


			71			4.695965																																																																		4.70


			72			4.80478																																																																		4.80


			73			4.83744																																																																		4.84


			74			4.88972																																																																		4.89


			75			5.00109																																																																		5.00


			76			5.11084																																																																		5.11


			77			5.301655																																																																		5.30


			78			5.44028																																																																		5.44


			79			5.510735																																																																		5.51


			80			5.57821																																																																		5.58


			81			5.725245																																																																		5.73


			82			5.77252																																																																		5.77


			83			5.8217																																																																		5.82


			84			5.93254																																																																		5.93


			85			6.03968																																																																		6.04


			86			6.185755																																																																		6.19


			87			6.2872																																																																		6.29


			88			6.34437																																																																		6.34


			89			6.448665																																																																		6.45


			90			6.632515																																																																		6.63


			91			6.714925																																																																		6.71


			92			6.75407																																																																		6.75


			93			6.83829																																																																		6.84


			94			6.927595																																																																		6.93


			95			6.993685																																																																		6.99


			96			7.372435																																																																		7.37


			97			7.663045																																																																		7.66


			98			7.92539																																																																		7.93


			99			8.3476																																																																		8.35


			100			11.4103																																																																		11.41
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Mobility_4GHz


			Channel model B			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			CEWiT


			UL mobility
(120km/h)			FDD


						NR			1x8 SIMO, 
OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			0.8			NLOS			0.88





			UL mobility
(500km/h)			FDD


						NR			1x8 SIMO, 
OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			0.45			NLOS			0.88
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SLS_Assumptions


			Indoor Hotspot - eMBB


			Technical configuration Parameters			Reference value						Huawei
4 GHz			Ericsson 4GHz			NTT Docomo
4GHz			NTT Docomo
30GHz			NTT Docomo
70GHz			CMCC
4 GHz			CATT 4GHz			Nokia 4GHz			Intel 4GHz 12 TRxP			Intel 4GHz 36 TRxP			Intel 30GHz 12 TRxP			Intel 30GHz 36 TRxP			Samsung (30GHz)			NEC (4 GHz)			Sharp (4 GHz)			Sharp (30 GHz)			vivo (4 GHz)			LGE (4 GHz)


			Multiple access			OFDMA						Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing									FDD / TDD						FDD			FDD			FDD			TDD						FDD			FDD			FDD			TDD			TDD			FDD			FDD			FDD			TDD			FDD			FDD


			Modulation			Up to 256QAM						Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference						Aligned with reference			16QAM			16QAM			16QAM			16QAM			up to 64QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology									15 kHz SCS (FDD) / 30 kHz SCS (TDD)			15kHz for LTE, 30kHz for NR			15 kHz SCS (FDD)			120 kHz SCS (FDD)			120 kHz SCS (FDD)			30 kHz SCS			15kHz			15 kHz			15/30 kHz			15/30 kHz			60/120 kHz			60/120 kHz			120kHz			15 kHz SCS 			15 kHz SCS			120 kHz SCS			15 kHz SCS			15 kHz SCS


			Simulation bandwdith									10MHz (FDD) / 20 MHz (TDD)			10MHz			10MHz			40MHz			40MHz			10MHz			10MHz			10MHz			10 MHz			10 MHz			10MHz			10MHz			100MHz			10MHz 			10MHz 			20 MHz			10MHz			10MHz


			Transmission scheme									UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL MIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook									N/A						N/A			N/A			N/A			N/A						Codebook-based			-			-			-			-			N/A			N/A			N/A			N/A			N/A			N/A


			MU dimension									N/A						N/A			N/A			N/A			N/A						Up to 3 users			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A


			SU dimension									1 layer			1 layer			1 layer			1 layer			1 layer			1 layer			1 layer			Up to 2 layers			1 Layer			1 Layer			1 Layer			1 Layer			2 layer			1 layer			1 layer			1 layer			1 layer			1 layer


			SRS transmission									Non-precoded, 1T SRS port						Non-precoded, 1T SRS port			non-precoded			non-precoded			Non-precoded, 1T SRS port						4 Tx SRS ports, non-precoded															non-precoded			Non-precoded, 1T SRS port			Non-precoded, 1T SRS port			Non-precoded, 1T SRS port			Non-precoded, 1T SRS port			Non-precoded, 1T SRS port


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						8R, (4,4,2,1,1; 1,4)			(8,8,2)			32R,(4,4,2,1,1;4,4)			8R,(2,4,2,2,2;1,1)			8R,(8,16,2,1,1;2,2)			32R, (4,4,2,1,1; 4,4)			8R(4,4,2,1,1;1,4)			1R, (8,8,2,1,1; 8,8)			8R, (8,8,2,1,1;2,2)			8R, (16,4,2,1,1;2,2)			8R, (4,4,2,1,1;2,2)			8R, (8,4,2,1,1;2,2)			8R(4,8,2,1,1;2,2)
			8R, (4,4,2,1,1; 1,4)			16R, (2,4,2,1,1; 2,4)			8R, (4,8,2,1,1; 2,2)			8R, (4,4,2,1,1; 1,4)			8R, (4,4,2,1,1; 1,4)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						1T, (1,1,1,1,1; 1,1)			1T			4T,(1,2,2,1,1:1,2)			8T,(2,4 ,2,1,2;1,2)			8T,(2,4 ,2,1,2;1,2)			2T, (1,1,2,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,2,2,1,1; 1,2)			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			4T(2,4,2,1,2; 1,1)
			1T, (1,1,1,1,1; 1,1)			2T, (1,1,2,1,1; 1,1)			4T(2,4,2,1,2; 1,1)
			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			Scheduling			PF						Aligned with reference			RR			MU PF (Max 12 layer)			SU PF (Max 8 layer)			SU PF (Max 8 layer)			RR			PF			PF			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			PF			Aligned with reference			RR			RR			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC						Aligned with reference			MRC			MMSE-IRC			MMSE-IRC			MMSE-IRC			Aligned with reference			MMSE-IRC			MMSE			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Power control parameter									[0.6,-60]			Alpha = 1, SNR target 15dB			[0.6,-60]			[0.6,-60]			[0.6,-60]			[0.6,-60]			α= 0.6,  P0 = -60 dBm			Aplha = 0.8, P0 = -95dBm			α = 0.9, P0 = -90 dBm			α = 0.9, P0 = -90 dBm			α = 0.8, P0 = -70 dBm			α = 0.7, P0 = -80 dBm			Aplha = 0.8, P0 = -80 dBm			[0.8,-85]			[0.6,-60]			[0.8,-80]			[0.6,-60]			α = 0.9, P0 = -90 dBm


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643						Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Ref. to R1-1808848			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference








			System configuration parameters			Reference Value


			Carrier frequency for evaluation									4 GHz			4HGz			4GHz			30GHz			70GHz			4 GHz			4GHz			4 GHz			4 GHz			4 GHz			30 GHz			30 GHz			30GHz			4 GHz			4 GHz			30 GHz			4 GHz			4 GHz


			UE speeds of interest			10km/h						Aligned with reference															Aligned with reference			3km/h			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			TRxP number per site			1			3			Aligned with reference			Aligned with reference			1			1			1			1			Aligned with reference			1			1			1			1			1			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			180° in GCS (pointing to the ground)			[110°] in GCS			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt			90° in LCS			90° in LCS			Aligned with reference			Aligned with reference												Aligned with reference			Aligned with reference			Aligned with reference			110°			DFT beams			DFT beams			DFT beams						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Handover margin (dB)									1						0			0			0			0																					0dB			1			1			1			1			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference						Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Based on RSRP (formula) from port 0
The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.			Based on RSRP (formula) from port 0
The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			No wrapping around			No wrapping around			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Model-2 in TR36.873			Aligned with reference						Model-2 in TR36.873			Model-2 in TR36.873			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			Aligned with reference			Wideband eigen beamforming			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			-			-			-			-			-			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			-			-			-			-			-			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 						Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			-			-			Aligned with reference						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			-			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412
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LLS_Assumptions


			Parameters			Reference value			Huawei			Huawei			Ericsson			NTT DOCOMO			CMCC			CMCC			CATT			CATT			Nokia			Intel 4GHz 12 TRxP			Intel 4GHz 36 TRxP			Intel 30GHz SCS 60 kHz (12/36 TRxP)			Intel 30GHz SCS 120 kHz (12/36 TRxP)			Samsung 			NEC			Sharp			Sharp			vivo			LGE


									4 GHz (FDD)			4 GHz (TDD)									4 GHz (FDD)			4 GHz (TDD)			4GHz(FDD)			4GHz(TDD)						4 GHz (FDD)			4 GHz (FDD)			30 GHz (FDD)			30 GHz (FDD)			30 GHz (FDD)			4 GHz (FDD)			4 GHz (FDD)			30 GHz (FDD)			4 GHz 			4 GHz 


			Carrier frequency						4GHz			4GHz			4GHz			30GHz; 70GHz			4GHz			4GHz			4GHz			4GHz			4GHz			4GHz			4GHz			30GHz			30GHz			30GHz			4GHz			4GHz			30 GHz (TDD)			4GHz			4GHz


			Waveform			CP-OFDM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing						FDD			TDD			FDD / TDD			FDD			FDD			TDD			FDD			TDD			FDD / TDD			FDD			FDD			TDD			TDD			FDD			FDD			FDD			TDD			FDD			FDD


			TDD frame structure						-			DDDSU												DDDDDDDSUU						DSUUD																					-			-			DDDSU			-			-


			Evaluated service profiles			Full buffer best effort			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth			10 MHz			Aligned with reference			Aligned with reference			Aligned with reference			20MHz(30GHz); 40MHz(70GHz)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			50 MHz			100MHz			Aligned with reference			Aligned with reference			80 MHz			Aligned with reference			Aligned with reference


			Number of users in simulation			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Link-level Channel model			NLOS: CDL/ TDL-i			NLOS: CDL-i			NLOS: CDL-i			TDL I			TDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i			TDL-i			TDL-i			TDL-i			TDL-i			TDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i			NLOS: CDL-i


						LOS: CDL/TDL-iv			LOS: CDL-iv			LOS: CDL-iv			TDL IV			-			-			-			LOS: CDL-iv			LOS: CDL-iv			TDL-iv			-			-			-			-			LOS: CDL-iv			LOS: CDL-iv			LOS: CDL-iv			LOS: CDL-iv			LOS: CDL-iv			LOS: CDL-iv


			UE speed			10 km/h			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Subcarrier spacing						15 kHz			30 kHz			15kHz for LTE, 30kHz for NR			60kHz(30GHz); 120kHz( 70GHz)			30 kHz			30 kHz			15 kHz			15 kHz			30 kHz			15/30 kHz			15/30 kHz			60 kHz			120 kHz			120 kHz			15 kHz			15 kHz			120 kHz			15 kHz			15 kHz


			Symbols number per slot			14			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Antenna configuration at TRxP						8R, (4,4,2,1,1; 1,4)			8R, (4,4,2,1,1; 1,4)			2R			4R			8R, (1,4,2,1,1; 1,4)			8R, (1,4,2,1,1; 1,4)			8R			8R			1R			8R, (8,8,2,1,1;2,2)			8R, (16,4,2,1,1;2,2)			8R, (4,4,2,1,1;2,2)			8R, (8,4,2,1,1;2,2)			8R(4,8,2,1,1;2,2)
			8R, (4,4,2,1,1; 1,4)			16R, (2,4,2,1,1; 2,4)			8R, (2,2,2,1,1; 2,2)			8R, (4,4,2,1,1; 1,4)			8R, (4,4,2,1,1; 1,4)


			Antenna configuration at UE						1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T			1T			2T, (1,1,2,1,1; 1,1)			2T, (1,1,2,1,1; 1,1)			1T			1T			1T			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			2T, (1,1,2,1,1;1,1)			4T(2,4,2,1,2; 1,1)
			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			TXRU pattern at TRxP						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Omni, 0dBi			Omni, 0dBi			Option 3:Use the pattern defined in Section 8.5 in Report ITU-R M.2412 for BS and UE side with maximum directional gain of 0dBi 			Option 3:Use the pattern defined in Section 8.5 in Report ITU-R M.2412 for BS and UE side with maximum directional gain of 0dBi 			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			TXRU pattern at UE						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Omni, 0dBi			Omni, 0dBi			Option 3:Use the pattern defined in Section 8.5 in Report ITU-R M.2412 for BS and UE side with maximum directional gain of 0dBi 			Option 3:Use the pattern defined in Section 8.5 in Report ITU-R M.2412 for BS and UE side with maximum directional gain of 0dBi 			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			0dBi Omni			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			Transmission mode						SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SISO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO


			Transmission rank						Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1			Rank 1


			UL precoder						-			-						-			-			-			-			-						-			-			-			-			-			-			-						-			-


			TRxP receiver type			MMSE-IRC			Aligned with reference			Aligned with reference									Aligned with reference			Aligned with reference			MMSE			MMSE						Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation						LMMSE			LMMSE						LMMSE			LMMSE			LMMSE			MMSE			MMSE			MMSE			MMSE			MMSE			MMSE			MMSE			MMSE			LMMSE			LMMSE			LMMSE			MMSE			MMSE


			Number of subcarriers per PRB			12			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Data allocation						14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated						14 symbol slots, with 25 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 10 RB allocated			14 symbol slots, with 10 RB allocated						14 symbol slots, with 6 RB allocated			14 symbol slots, with 6 RB allocated			14 symbol slots, with 6 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 12 RB allocated			14 symbol slots, with 10 RB allocated


			Channel coding scheme			LDPC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Link adaptation						Yes			Yes			Yes			Yes			Yes			Yes			No			No			Yes			No			No			No			No			No			Yes			No			No			Yes			Yes


			HARQ						Max 4 HARQ tansmissions			Max 4 HARQ tansmissions						No			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			max. 4 HARQ tansmissions			no HARQ			no HARQ			no HARQ			no HARQ			no HARQ			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions			Max 4 HARQ tansmissions


			DMRS configuration						2 symbol DMRS (front loaded and one additional) with configuration type 2, no FDM with data and full power utilization in DMRS symbols			2 symbol DMRS (front loaded and one additional) with configuration type 2, no FDM with data and full power utilization in DMRS symbols						2 symbol DMRS (front loaded and one additional) with configuration type 2			2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols			2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols			2 symbol DMRS (front loaded and one additional) with configuration type 2, no FDM with data and full power utilization in DMRS symbols			2 symbol DMRS (front loaded and one additional) with configuration type 2, no FDM with data and full power utilization in DMRS symbols			2 symbols DMRS, Config. 1 with 3dB power boost			NR Type 1
DMRS symbol position [3rd, 6th, 9th, 12th]
No FDM with data, 3dB power boosting   			NR Type 1
DMRS symbol position [3rd, 6th, 9th, 12th]
No FDM with data, 3dB power boosting   			NR Type 1
DMRS symbol position [3rd, 6th, 9th, 12th]
No FDM with data, 3dB power boosting   			NR Type 1
DMRS symbol position [3rd, 6th, 9th, 12th]
No FDM with data, 3dB power boosting   			2 symbol DMRS (front loaded and one additional) with configuration type 2						1-symbol type 1 DMRS
1 additional DMRS symbol(s)			1-symbol type 1 DMRS
1 additional DMRS symbol(s)			2 symbol DMRS (front loaded and one additional)			2 symbol DMRS (front loaded and one additional)


			Other overhead						 - SRS: 2 symbols per 5 slots
 - PUCCH :2 RB in 10MHz bandwidth			 - SRS: 2 symbols per 5 slots. The 2 symbols are the 2 uplink symbols in S sub-frame
 - PUCCH :2 RB in 10MHz bandwidth						1 symbol overhead			 - SRS: 2 symbols per 5ms(10 slots). 
 - PUCCH :2 RB in 10MHz bandwidth			 - SRS: 2 symbols per 5ms(10 slots). The 2 symbols are the 2 uplink symbols in S sub-frame
 - PUCCH :2 RB in 10MHz bandwidth			SRS：2 symbols per 10 slots, 
PUCCH：(3 PRB, 14 symbols) with 1 slot and (1 PRB, 2 symbols) with 9 slots
			SRS：2 symbols per 10 slots, 
PUCCH：(3 PRB, 14 symbols) with 1 slot and (1 PRB, 2 symbols) with 3 slots
			FDD: 1 symbol
TDD:  3 symbols			No SRS
No PUCCH			No SRS
No PUCCH			No SRS
No PUCCH			No SRS
No PUCCH			1 symbol overhead						1-symbol SRS per 5 slots
4 RBs PUCCH			2-symbol SRS per 5 slots
2 RBs PUCCH			 - SRS: 2 symbols per 5 slots
 - PUCCH :2 RB in 10MHz bandwidth			 - SRS: 2 symbols per 5 slots
 - PUCCH :2 RB in 10MHz bandwidth
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			Source			Huawei			Ericsson			CMCC			CATT			Nokia			Sharp			LGE																																																																					Mean									Huawei			Ericsson			NTT DOCOMO			CATT						vivo			Sharp			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean


			Channel model A																																																																																																Channel model B


			Median SINR (dB)			3.904738			14.1816			7.68694			5.43			8.6513			3.522574			5.94			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1.70						Median SINR (dB)			3.953255			13.8356			2.8157			5.43			13.8356			4.33493			3.978414			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1.66


			UL SINR																																																																																																UL SINR


			0			-10.652184			-2.63005			-9.45002			-5.15			-14.127			-6.945184			1.46																																																																					-6.78									-10.592762			-4.40176			-6.0952			-3.67			-4.40176			-9.87095			-6.753104																																																																					-6.54


			1			-4.716936			1.42375			-2.40538			-1.04			-2.8617			-4.729419			2.08																																																																					-1.75									-4.948976			1.34362			-4.0127			-1.12			1.34362			-8.88395			-4.124267																																																																					-2.91


			2			-3.784593			3.25515			-1.38613			-0.38			-0.82902			-3.944726			2.287																																																																					-0.68									-4.089998			2.47581			-3.2608			-0.57			2.47581			-6.5553			-3.384841																																																																					-1.84


			3			-3.219203			4.39663			-0.678939			-0.1			0.37496			-3.416088			2.6209																																																																					-0.00									-3.463504			3.68117			-2.8673			-0.1			3.68117			-5.7145			-2.91388																																																																					-1.10


			4			-2.786424			5.05931			-0.197251			0.13			1.2611			-3.018712			2.8524																																																																					0.47									-3.021913			4.91457			-2.6298			0.3			4.91457			-5.31351			-2.530326																																																																					-0.48


			5			-2.43066			5.72172			0.226984			0.34			1.8893			-2.659309			3.028																																																																					0.87									-2.605089			5.27692			-2.2768			0.61			5.27692			-4.75076			-2.215292																																																																					-0.10


			6			-2.113931			6.53969			0.582261			0.7			2.3239			-2.335759			3.207																																																																					1.27									-2.285527			5.98197			-2.0187			0.89			5.98197			-3.80028			-1.932941																																																																					0.40


			7			-1.854804			7.05352			0.914501			0.92			2.7385			-2.088993			3.2865																																																																					1.57									-2.000429			6.54902			-1.7335			1.16			6.54902			-3.47883			-1.719138																																																																					0.76


			8			-1.58156			7.54742			1.19281			1.05			3.1033			-1.855884			3.5632																																																																					1.86									-1.722143			6.85386			-1.6025			1.35			6.85386			-2.6107			-1.438568																																																																					1.10


			9			-1.361019			7.86927			1.48741			1.22			3.3891			-1.656749			3.64																																																																					2.08									-1.484393			7.4058			-1.4941			1.48			7.4058			-1.80205			-1.245301																																																																					1.47


			10			-1.106386			8.19681			1.7329			1.32			3.9151			-1.510107			3.775																																																																					2.33									-1.269016			8.02249			-1.3489			1.61			8.02249			-1.44509			-1.081158																																																																					1.79


			11			-0.910024			8.50638			1.95024			1.5			4.2072			-1.317343			3.8449																																																																					2.54									-1.06546			8.13457			-1.2351			1.68			8.13457			-1.26652			-0.890068																																																																					1.93


			12			-0.724758			8.8302			2.18013			1.68			4.3373			-1.132619			3.9608																																																																					2.73									-0.872401			8.40919			-1.0253			1.82			8.40919			-1.12204			-0.719073																																																																					2.13


			13			-0.549936			9.27746			2.39361			1.88			4.627			-0.979339			4.0068																																																																					2.95									-0.672323			8.81319			-0.91304			1.92			8.81319			-0.970738			-0.567935																																																																					2.35


			14			-0.382722			9.56119			2.58909			2.07			4.8765			-0.799853			4.1226																																																																					3.15									-0.488865			9.2773			-0.73185			2.16			9.2773			-0.818685			-0.381815																																																																					2.61


			15			-0.212049			9.7802			2.78031			2.19			5.0744			-0.630805			4.184																																																																					3.31									-0.328467			9.7635			-0.61105			2.24			9.7635			-0.576618			-0.221668																																																																					2.86


			16			-0.045402			10.0767			2.96572			2.33			5.3134			-0.485234			4.2364																																																																					3.48									-0.176891			10.0945			-0.44879			2.34			10.0945			-0.330254			-0.072802																																																																					3.07


			17			0.106072			10.3507			3.14315			2.44			5.5486			-0.338319			4.3009																																																																					3.65									-0.009846			10.2776			-0.3012			2.46			10.2776			-0.0103468			0.086264																																																																					3.25


			18			0.250305			10.4927			3.29622			2.54			5.7138			-0.206689			4.3562																																																																					3.78									0.151148			10.4368			-0.24294			2.6			10.4368			0.237093			0.224266																																																																					3.41


			19			0.390094			10.7259			3.46939			2.62			5.9047			-0.110747			4.4021																																																																					3.91									0.289876			10.6913			-0.067699			2.73			10.6913			0.439766			0.397736																																																																					3.60


			20			0.518578			10.9283			3.64754			2.75			6.0219			0.004406			4.458																																																																					4.05									0.445462			10.857			0.03023			2.88			10.857			0.635572			0.558203																																																																					3.75


			21			0.648443			11.049			3.79692			2.85			6.1445			0.139386			4.5339																																																																					4.17									0.588792			11.0656			0.10378			3			11.0656			0.829339			0.660991																																																																					3.90


			22			0.77618			11.1944			3.95102			2.98			6.2657			0.277369			4.5898																																																																					4.29									0.73493			11.1835			0.21849			3.1			11.1835			0.999306			0.807067																																																																					4.03


			23			0.902518			11.4333			4.09826			3.08			6.4807			0.420364			4.63																																																																					4.44									0.867191			11.351			0.43029			3.17			11.351			1.12967			0.9242																																																																					4.17


			24			1.033971			11.5799			4.26557			3.25			6.5816			0.539599			4.6816																																																																					4.56									0.999685			11.4993			0.52584			3.25			11.4993			1.23479			1.058206																																																																					4.30


			25			1.159832			11.8355			4.41794			3.33			6.6991			0.666876			4.725																																																																					4.69									1.128367			11.6793			0.63295			3.33			11.6793			1.34698			1.223178																																																																					4.43


			26			1.266232			11.9557			4.56116			3.43			6.8057			0.831372			4.7634																																																																					4.80									1.274601			11.7644			0.71071			3.42			11.7644			1.46052			1.347338																																																																					4.53


			27			1.387637			12.0387			4.69819			3.54			6.9034			0.975201			4.81																																																																					4.91									1.400631			11.9208			0.83275			3.53			11.9208			1.56878			1.438737																																																																					4.66


			28			1.512147			12.2163			4.8368			3.6			6.9787			1.087292			4.86																																																																					5.01									1.522913			12.0698			0.89405			3.63			12.0698			1.67551			1.552095																																																																					4.77


			29			1.632519			12.4158			4.96473			3.66			7.0532			1.198954			4.8811																																																																					5.12									1.644258			12.2641			1.0234			3.68			12.2641			1.76188			1.668291																																																																					4.90


			30			1.746307			12.5831			5.09978			3.73			7.1484			1.313871			4.951																																																																					5.22									1.766943			12.3252			1.0819			3.72			12.3252			1.84664			1.80006																																																																					4.98


			31			1.859021			12.6384			5.2316			3.84			7.2323			1.441633			4.9958																																																																					5.32									1.888687			12.5165			1.1525			3.83			12.5165			1.95083			1.916488																																																																					5.11


			32			1.968839			12.73			5.37123			3.9			7.3241			1.549575			5.0488																																																																					5.41									1.98629			12.601			1.2523			3.9			12.601			2.04264			2.043157																																																																					5.20


			33			2.070434			12.7844			5.5089			3.99			7.404			1.633738			5.08																																																																					5.50									2.114587			12.7188			1.3322			4.04			12.7188			2.19513			2.156329																																																																					5.33


			34			2.17276			12.8732			5.65067			4.11			7.4718			1.764824			5.1006																																																																					5.59									2.224838			12.7904			1.409			4.11			12.7904			2.30127			2.28538																																																																					5.42


			35			2.284045			13.0139			5.77581			4.17			7.5479			1.867242			5.13																																																																					5.68									2.32427			12.8915			1.489			4.17			12.8915			2.43316			2.375609																																																																					5.51


			36			2.392674			13.1215			5.91006			4.25			7.619			1.98036			5.2024																																																																					5.78									2.437486			12.9938			1.5966			4.23			12.9938			2.58395			2.48347																																																																					5.62


			37			2.506119			13.2119			6.04547			4.29			7.7031			2.094063			5.2483																																																																					5.87									2.554003			13.0582			1.6778			4.32			13.0582			2.71477			2.581258																																																																					5.71


			38			2.619135			13.3266			6.18179			4.34			7.7697			2.216457			5.2942																																																																					5.96									2.675548			13.128			1.8199			4.38			13.128			2.82709			2.690616																																																																					5.81


			39			2.742213			13.4082			6.30492			4.48			7.853			2.314129			5.3301																																																																					6.06									2.792931			13.1876			1.8844			4.45			13.1876			2.9487			2.789248																																																																					5.89


			40			2.853709			13.4958			6.43336			4.54			7.9381			2.405442			5.38																																																																					6.15									2.892312			13.2592			1.9343			4.58			13.2592			3.03727			2.891177																																																																					5.98


			41			2.954301			13.5538			6.56523			4.6			8.0166			2.531724			5.4419																																																																					6.24									3.006162			13.3519			2.0295			4.64			13.3519			3.16474			3.006152																																																																					6.08


			42			3.059906			13.6092			6.68241			4.68			8.1104			2.646739			5.4578																																																																					6.32									3.106623			13.3956			2.1172			4.75			13.3956			3.32807			3.12417																																																																					6.17


			43			3.155986			13.679			6.80319			4.78			8.1809			2.745441			5.49																																																																					6.40									3.216362			13.4427			2.1843			4.87			13.4427			3.4782			3.217209																																																																					6.26


			44			3.25587			13.7757			6.93256			4.87			8.2392			2.863386			5.62																																																																					6.51									3.324703			13.5076			2.2941			4.98			13.5076			3.60025			3.370252																																																																					6.37


			45			3.349171			13.8381			7.05475			4.94			8.319			2.987255			5.712																																																																					6.60									3.431389			13.5577			2.3852			5.06			13.5577			3.7061			3.468485																																																																					6.45


			46			3.468094			13.9063			7.17556			4.99			8.392			3.070487			5.77																																																																					6.68									3.525944			13.6215			2.4764			5.12			13.6215			3.80968			3.576892																																																																					6.54


			47			3.569926			13.9949			7.30015			5.11			8.4697			3.178115			5.8173																																																																					6.78									3.620547			13.6863			2.57			5.2			13.6863			3.98196			3.656705																																																																					6.63


			48			3.685946			14.0671			7.43287			5.17			8.5507			3.281012			5.86																																																																					6.86									3.735845			13.7517			2.691			5.26			13.7517			4.09808			3.771775																																																																					6.72


			49			3.790391			14.12			7.5584			5.28			8.5999			3.384929			5.8991																																																																					6.95									3.846009			13.7977			2.7676			5.33			13.7977			4.21745			3.874416																																																																					6.80


			50			3.904738			14.1816			7.68694			5.35			8.6513			3.522574			5.94																																																																					7.03									3.953255			13.8356			2.8157			5.43			13.8356			4.33493			3.978414																																																																					6.88


			51			4.013085			14.2336			7.80911			5.43			8.7009			3.612033			5.9527																																																																					7.11									4.075515			13.8824			2.8959			5.55			13.8824			4.47284			4.070818																																																																					6.98


			52			4.123339			14.2653			7.93488			5.52			8.7807			3.711188			5.99																																																																					7.19									4.177471			13.9496			2.9302			5.66			13.9496			4.58113			4.20978																																																																					7.07


			53			4.219069			14.3027			8.06049			5.63			8.8752			3.786624			6.0154																																																																					7.27									4.292831			14.0082			3.0126			5.75			14.0082			4.66181			4.326508																																																																					7.15


			54			4.329782			14.3347			8.18571			5.8			8.9232			3.884413			6.05																																																																					7.36									4.399536			14.0428			3.0854			5.83			14.0428			4.78552			4.464891																																																																					7.24


			55			4.446421			14.37			8.31235			5.87			9.0149			3.993587			6.1																																																																					7.44									4.511745			14.0913			3.1616			5.91			14.0913			4.86867			4.558558																																																																					7.31


			56			4.558692			14.3926			8.43509			5.93			9.0751			4.099965			6.1904																																																																					7.53									4.630992			14.1458			3.2983			5.98			14.1458			4.96785			4.667144																																																																					7.41


			57			4.671402			14.4391			8.562			6.02			9.1228			4.19953			6.2263																																																																					7.61									4.740354			14.1655			3.3687			6.1			14.1655			5.11668			4.764348																																																																					7.49


			58			4.776446			14.4779			8.69593			6.1			9.2027			4.291112			6.2422																																																																					7.68									4.846969			14.2168			3.4319			6.24			14.2168			5.23569			4.87261																																																																					7.58


			59			4.898998			14.5112			8.81598			6.17			9.2627			4.420407			6.2681																																																																					7.76									4.957923			14.2503			3.5009			6.4			14.2503			5.36504			4.959394																																																																					7.67


			60			5.010269			14.54			8.94565			6.29			9.3576			4.544417			6.324																																																																					7.86									5.074467			14.2916			3.5622			6.49			14.2916			5.47096			5.075075																																																																					7.75


			61			5.126362			14.5563			9.07297			6.39			9.4244			4.669762			6.36																																																																					7.94									5.201773			14.3217			3.6308			6.58			14.3217			5.59471			5.168252																																																																					7.83


			62			5.245468			14.5743			9.19237			6.48			9.4793			4.797386			6.4258																																																																					8.03									5.323894			14.3573			3.6896			6.65			14.3573			5.71186			5.298503																																																																					7.91


			63			5.364639			14.6156			9.32248			6.58			9.5442			4.897247			6.4517																																																																					8.11									5.43907			14.4016			3.8478			6.81			14.4016			5.83808			5.40776																																																																					8.02


			64			5.479553			14.6381			9.45247			6.74			9.6319			5.020164			6.5052																																																																					8.21									5.559756			14.4512			4.003			6.89			14.4512			5.97851			5.520042																																																																					8.12


			65			5.588326			14.6573			9.58455			6.83			9.7113			5.164287			6.594																																																																					8.30									5.698272			14.4859			4.068			7.01			14.4859			6.19952			5.634325																																																																					8.23


			66			5.721715			14.6945			9.71533			6.94			9.7847			5.287698			6.67																																																																					8.40									5.82602			14.5198			4.127			7.1			14.5198			6.33009			5.762777																																																																					8.31


			67			5.832527			14.7227			9.85695			7.11			9.8532			5.428096			6.73																																																																					8.50									5.94821			14.565			4.2646			7.25			14.565			6.47679			5.903463																																																																					8.42


			68			5.98153			14.7472			9.99312			7.22			9.9149			5.543311			6.7512																																																																					8.59									6.084944			14.6001			4.3411			7.29			14.6001			6.64021			6.022934																																																																					8.51


			69			6.10788			14.7726			10.1388			7.29			9.9913			5.626712			6.7942																																																																					8.67									6.206628			14.6214			4.3993			7.36			14.6214			6.84084			6.112047																																																																					8.59


			70			6.225304			14.7935			10.2748			7.45			10.067			5.761083			6.823																																																																					8.77									6.33991			14.6682			4.5738			7.45			14.6682			6.98952			6.228423																																																																					8.70


			71			6.349486			14.8102			10.4242			7.56			10.144			5.884288			6.8767																																																																					8.86									6.487589			14.6945			4.6728			7.53			14.6945			7.12643			6.352194																																																																					8.79


			72			6.471519			14.819			10.5681			7.7			10.229			6.008315			6.95																																																																					8.96									6.629542			14.7289			4.7863			7.62			14.7289			7.27866			6.498108																																																																					8.90


			73			6.609945			14.8319			10.719			7.77			10.276			6.140924			6.9714																																																																					9.05									6.789709			14.7595			4.8812			7.8			14.7595			7.41416			6.61615																																																																					9.00


			74			6.746769			14.8447			10.878			7.94			10.372			6.267595			7.0464																																																																					9.16									6.919615			14.7937			5.028			7.95			14.7937			7.55631			6.758474																																																																					9.11


			75			6.91187			14.8633			11.0323			8.08			10.477			6.408888			7.1025																																																																					9.27									7.073356			14.8119			5.1288			8.09			14.8119			7.66351			6.900868																																																																					9.21


			76			7.059615			14.8893			11.1889			8.19			10.516			6.576983			7.2556																																																																					9.38									7.226312			14.8371			5.2993			8.37			14.8371			7.88735			7.038407																																																																					9.36


			77			7.215445			14.9108			11.3658			8.26			10.597			6.690037			7.3343																																																																					9.48									7.420351			14.861			5.3951			8.46			14.861			8.06375			7.200589																																																																					9.47


			78			7.369015			14.9266			11.5486			8.4			10.708			6.846508			7.5106																																																																					9.62									7.589358			14.8856			5.5425			8.6			14.8856			8.25948			7.31193																																																																					9.58


			79			7.54899			14.9448			11.7331			8.56			10.828			6.987854			7.6144																																																																					9.75									7.778821			14.91			5.6868			8.72			14.91			8.46587			7.489821																																																																					9.71


			80			7.729544			14.9742			11.9175			8.67			10.908			7.175086			7.732																																																																					9.87									7.966166			14.9516			5.8131			8.82			14.9516			8.71889			7.67404																																																																					9.84


			81			7.900498			15.0061			12.098			8.73			11.009			7.358925			7.7837																																																																					9.98									8.138202			15.1373			5.9945			8.99			15.1373			8.91777			7.842672																																																																					10.02


			82			8.082652			15.2629			12.3104			8.78			11.122			7.515665			7.8914																																																																					10.14									8.325725			15.6063			6.1409			9.2			15.6063			9.12582			8.013599																																																																					10.29


			83			8.269801			16.13			12.5178			8.9			11.235			7.706102			7.9694																																																																					10.39									8.548315			16.0264			6.4321			9.38			16.0264			9.36439			8.177442																																																																					10.57


			84			8.501521			16.43			12.7147			9.15			11.34			7.885062			8.1924																																																																					10.60									8.775068			16.2613			6.5898			9.54			16.2613			9.54193			8.356982																																																																					10.76


			85			8.716721			17.0372			12.9497			9.29			11.417			8.046562			8.3215																																																																					10.83									9.025719			16.7343			6.8051			9.69			16.7343			9.89222			8.539819																																																																					11.06


			86			8.940776			17.4937			13.1972			9.49			11.539			8.297558			8.4418																																																																					11.06									9.266753			17.1161			6.977			9.83			17.1161			10.1916			8.750594																																																																					11.32


			87			9.217685			18.1858			13.4402			9.73			11.67			8.505565			8.65																																																																					11.34									9.491539			17.5187			7.1616			10.09			17.5187			10.5182			8.97678																																																																					11.61


			88			9.497937			18.6239			13.6876			10			11.792			8.719566			8.7792																																																																					11.59									9.814399			18.1981			7.369			10.36			18.1981			10.976			9.238068																																																																					12.02


			89			9.764185			19.1063			13.9441			10.14			11.903			8.980373			8.8751																																																																					11.82									10.108812			18.6528			7.4938			10.53			18.6528			11.3472			9.507392																																																																					12.33


			90			10.096792			19.6614			14.2546			10.3			12.037			9.262452			8.942																																																																					12.08									10.38364			19.1881			7.6774			10.7			19.1881			11.8237			9.749201																																																																					12.67


			91			10.462083			20.6202			14.579			10.79			12.171			9.566094			9.1414																																																																					12.48									10.751472			20.4325			7.9834			10.9			20.4325			12.2336			10.123589																																																																					13.27


			92			10.82537			21.2852			14.9226			11.07			12.253			9.840864			9.2728																																																																					12.78									11.167804			20.9586			8.1778			11.1			20.9586			12.6915			10.486703																																																																					13.65


			93			11.274639			22.6044			15.3222			11.4			12.591			10.307924			9.3996																																																																					13.27									11.593132			21.5071			8.5031			11.32			21.5071			13.0104			10.900917																																																																					14.05


			94			11.758801			23.5668			15.7631			11.78			12.738			10.655265			9.5692																																																																					13.69									12.061096			22.4596			8.8654			11.65			22.4596			13.3853			11.412857																																																																					14.61


			95			12.350837			23.9503			16.2652			12.12			13.006			11.221435			9.6665																																																																					14.08									12.627855			23.8418			9.1661			11.84			23.8418			13.6824			11.898094																																																																					15.27


			96			13.060837			25.1098			16.8459			12.48			13.375			11.72364			10.0756																																																																					14.67									13.303381			24.8192			9.7403			12.19			24.8192			14.3153			12.492345																																																																					15.95


			97			13.922625			26.5333			17.631			12.84			13.618			12.616958			10.2692																																																																					15.35									14.179964			26.4081			10.386			12.81			26.4081			15.1246			13.184612																																																																					16.93


			98			15.176187			29.5185			18.696			13.39			13.945			13.541455			10.702																																																																					16.42									15.214609			29.6409			11.25			13.81			29.6409			15.9738			14.077708																																																																					18.52


			99			17.25			32.3316			20.2623			14.91			14.584			15.117768			11.6234																																																																					18.01									17.469372			32.5514			12.083			14.95			32.5514			16.7695			15.554403																																																																					20.28


			100			35.64			38.2132			30.5922			20.97			16.879			21.890839			14.77																																																																					25.56									30.337318			38.3402			16.48			21.96			38.3402			17.9658			23.361177																																																																					26.68
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Mobility_4GHz_12TRxP


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			Huawei			Ericsson			CMCC			CATT			Nokia			Intel 			NEC			Sharp			VIVO			LGE									Mean			Var			Number of samples									Channel model B			Huawei			Ericsson			CMCC			CATT			Nokia			Intel 			NEC			Sharp			VIVO			LGE			0			0			Mean			Var			Number of samples


			UL mobility			FDD																																																																								UL mobility


						NR			1x8 SIMO, OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS			1.75									1.84									1.88									1.64									1.78			0.1061693733			4												1.75									1.85									1.88						1.88												1.84			0.0614958196			4


																					1.5			LOS			2.05									2.13																		1.74									1.97			0.2067558947			3												2.07									2.15															2.18												2.13			0.0562834789			3


						NR			1x2 SIMO			30kHz SCS												NLOS						2.50																																	2.50			ERROR:#DIV/0!			1															2.50																																	2.50			ERROR:#DIV/0!			1


																								LOS						2.80																																	2.80			ERROR:#DIV/0!			1															2.80																																	2.80			ERROR:#DIV/0!			1


						LTE			1x2 SIMO			15kHz SCS												NLOS						1.90																																	1.90			ERROR:#DIV/0!			1															1.90																																	1.90			ERROR:#DIV/0!			1


																								LOS						2.6																																	2.60			ERROR:#DIV/0!			1															2.6																																	2.60			ERROR:#DIV/0!			1


						NR			2x8 SIMO			30kHz SCS												NLOS									3.85																														3.85			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x1 SISO			30kHz SCS												NLOS															2.18																								2.18			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			2x8 SIMO			15kHz SCS												NLOS																		3.21																					3.21			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


												30kHz SCS												NLOS																		2.99																					2.99			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x16 SIMO			15 kHz SCS												NLOS																								1.65															1.65			ERROR:#DIV/0!			1																																	1.72															1.72			ERROR:#DIV/0!			1


																								LOS																								2.27															2.27			ERROR:#DIV/0!			1																																	2.43															2.43			ERROR:#DIV/0!			1


						TDD


						NR			1x8 SIMO, OFDMA			30 kHz SCS			DDDSU			Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS			1.59																																				1.59			ERROR:#DIV/0!			1												1.60																																				1.60			ERROR:#DIV/0!			1


																					1.5			LOS			1.94																																				1.94			ERROR:#DIV/0!			1												1.95																																				1.95			ERROR:#DIV/0!			1


						NR			1x2 SIMO			30kHz SCS												NLOS						2.0																																	2.00			ERROR:#DIV/0!			1															2.0																																	2.00			ERROR:#DIV/0!			1


																								LOS						2.3																																	2.30			ERROR:#DIV/0!			1															2.3																																	2.30			ERROR:#DIV/0!			1


						NR			2x8 SIMO			30kHz SCS			DDDDDDDSUU									NLOS									3.85																														3.85			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x8 SIMO, OFDMA			15 kHz SCS			DSUUD									NLOS												1.78																											1.78			ERROR:#DIV/0!			1																					1.79																											1.79			ERROR:#DIV/0!			1


																								LOS												2.07																											2.07			ERROR:#DIV/0!			1																					2.08																											2.08			ERROR:#DIV/0!			1


						NR			1x1 SISO			30kHz SCS												NLOS															1.78																								1.78			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																								LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0









































































































































































































































































































































































































































































































































MedianSINR_4GHz_36TRxP




















			Source			Ericsson																																																																																							Mean									Ericsson			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean


			Channel model A																																																																																																Channel model B


			Median SINR (dB)			14.7754			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.51						Median SINR (dB)			14.531			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.50


			UL SINR																																																																																																UL SINR


			0			-3.41926																																																																																							-3.42									-4.64134																																																																																							-4.64


			1			-0.554143																																																																																							-0.55									-1.11055																																																																																							-1.11


			2			0.079127																																																																																							0.08									-0.237001																																																																																							-0.24


			3			1.02923																																																																																							1.03									0.578345																																																																																							0.58


			4			1.70363																																																																																							1.70									1.0542																																																																																							1.05


			5			2.10017																																																																																							2.10									1.70881																																																																																							1.71


			6			2.70181																																																																																							2.70									2.34717																																																																																							2.35


			7			3.11705																																																																																							3.12									2.63836																																																																																							2.64


			8			3.58718																																																																																							3.59									2.95624																																																																																							2.96


			9			4.05186																																																																																							4.05									3.52104																																																																																							3.52


			10			4.65997																																																																																							4.66									3.91522																																																																																							3.92


			11			5.32983																																																																																							5.33									4.50076																																																																																							4.50


			12			5.73394																																																																																							5.73									4.74787																																																																																							4.75


			13			6.23538																																																																																							6.24									5.2338																																																																																							5.23


			14			6.4989																																																																																							6.50									5.40828																																																																																							5.41


			15			6.8782																																																																																							6.88									5.82647																																																																																							5.83


			16			7.29316																																																																																							7.29									6.2231																																																																																							6.22


			17			7.5658																																																																																							7.57									6.59239																																																																																							6.59


			18			7.82431																																																																																							7.82									6.74959																																																																																							6.75


			19			8.47816																																																																																							8.48									7.14472																																																																																							7.14


			20			8.66087																																																																																							8.66									7.3893																																																																																							7.39


			21			8.75706																																																																																							8.76									7.7442																																																																																							7.74


			22			8.97911																																																																																							8.98									8.05015																																																																																							8.05


			23			9.22907																																																																																							9.23									8.27347																																																																																							8.27


			24			9.37726																																																																																							9.38									8.52936																																																																																							8.53


			25			9.70914																																																																																							9.71									8.72392																																																																																							8.72


			26			9.83629																																																																																							9.84									9.13397																																																																																							9.13


			27			10.0482																																																																																							10.05									9.51789																																																																																							9.52


			28			10.3497																																																																																							10.35									10.1034																																																																																							10.10


			29			10.5799																																																																																							10.58									10.3034																																																																																							10.30


			30			10.8267																																																																																							10.83									10.5426																																																																																							10.54


			31			11.1444																																																																																							11.14									10.7448																																																																																							10.74


			32			11.3819																																																																																							11.38									10.9769																																																																																							10.98


			33			11.5521																																																																																							11.55									11.3015																																																																																							11.30


			34			11.8946																																																																																							11.89									11.4751																																																																																							11.48


			35			12.1133																																																																																							12.11									11.6964																																																																																							11.70


			36			12.3954																																																																																							12.40									11.9464																																																																																							11.95


			37			12.7532																																																																																							12.75									12.1531																																																																																							12.15


			38			12.9224																																																																																							12.92									12.5135																																																																																							12.51


			39			13.1231																																																																																							13.12									12.6929																																																																																							12.69


			40			13.4476																																																																																							13.45									12.7866																																																																																							12.79


			41			13.648																																																																																							13.65									12.9564																																																																																							12.96


			42			13.7569																																																																																							13.76									13.0663																																																																																							13.07


			43			13.8257																																																																																							13.83									13.2289																																																																																							13.23


			44			13.9058																																																																																							13.91									13.4265																																																																																							13.43


			45			14.0199																																																																																							14.02									13.7104																																																																																							13.71


			46			14.2338																																																																																							14.23									13.8837																																																																																							13.88


			47			14.3943																																																																																							14.39									14.0239																																																																																							14.02


			48			14.5367																																																																																							14.54									14.1692																																																																																							14.17


			49			14.6606																																																																																							14.66									14.378																																																																																							14.38


			50			14.7754																																																																																							14.78									14.531																																																																																							14.53


			51			14.9543																																																																																							14.95									14.6755																																																																																							14.68


			52			15.1203																																																																																							15.12									14.9163																																																																																							14.92


			53			15.3045																																																																																							15.30									15.126																																																																																							15.13


			54			15.4718																																																																																							15.47									15.3822																																																																																							15.38


			55			15.9652																																																																																							15.97									15.59																																																																																							15.59


			56			16.3503																																																																																							16.35									15.7719																																																																																							15.77


			57			16.6672																																																																																							16.67									15.9893																																																																																							15.99


			58			16.8578																																																																																							16.86									16.2273																																																																																							16.23


			59			17.1295																																																																																							17.13									16.4583																																																																																							16.46


			60			17.3691																																																																																							17.37									16.6589																																																																																							16.66


			61			17.531																																																																																							17.53									16.8923																																																																																							16.89


			62			17.7866																																																																																							17.79									16.9643																																																																																							16.96


			63			18.0483																																																																																							18.05									17.0803																																																																																							17.08


			64			18.4256																																																																																							18.43									17.3604																																																																																							17.36


			65			18.5953																																																																																							18.60									17.6044																																																																																							17.60


			66			18.7356																																																																																							18.74									18.0485																																																																																							18.05


			67			19.0083																																																																																							19.01									18.3622																																																																																							18.36


			68			19.1519																																																																																							19.15									18.5351																																																																																							18.54


			69			19.4025																																																																																							19.40									18.8992																																																																																							18.90


			70			19.5279																																																																																							19.53									19.0331																																																																																							19.03


			71			19.7406																																																																																							19.74									19.2064																																																																																							19.21


			72			19.8556																																																																																							19.86									19.3325																																																																																							19.33


			73			20.2027																																																																																							20.20									19.6637																																																																																							19.66


			74			20.4453																																																																																							20.45									19.7905																																																																																							19.79


			75			20.7144																																																																																							20.71									20.1236																																																																																							20.12


			76			20.9555																																																																																							20.96									20.3389																																																																																							20.34


			77			21.1454																																																																																							21.15									20.6886																																																																																							20.69


			78			21.388																																																																																							21.39									20.8375																																																																																							20.84


			79			21.7114																																																																																							21.71									21.0928																																																																																							21.09


			80			22.0024																																																																																							22.00									21.3668																																																																																							21.37


			81			22.3012																																																																																							22.30									21.6244																																																																																							21.62


			82			22.5017																																																																																							22.50									21.7703																																																																																							21.77


			83			22.6333																																																																																							22.63									21.9464																																																																																							21.95


			84			22.9212																																																																																							22.92									22.1496																																																																																							22.15


			85			23.2284																																																																																							23.23									22.5599																																																																																							22.56


			86			23.6416																																																																																							23.64									22.9416																																																																																							22.94


			87			24.0511																																																																																							24.05									23.3627																																																																																							23.36


			88			24.2344																																																																																							24.23									23.6594																																																																																							23.66


			89			24.6207																																																																																							24.62									24.0583																																																																																							24.06


			90			24.9932																																																																																							24.99									24.4163																																																																																							24.42


			91			25.1832																																																																																							25.18									24.6795																																																																																							24.68


			92			25.6097																																																																																							25.61									24.9679																																																																																							24.97


			93			26.0724																																																																																							26.07									25.8354																																																																																							25.84


			94			26.7318																																																																																							26.73									26.3902																																																																																							26.39


			95			27.1238																																																																																							27.12									26.9674																																																																																							26.97


			96			27.6638																																																																																							27.66									27.9609																																																																																							27.96


			97			28.4833																																																																																							28.48									28.6689																																																																																							28.67


			98			29.0082																																																																																							29.01									29.1325																																																																																							29.13


			99			30.4181																																																																																							30.42									30.4581																																																																																							30.46


			100			34.6462																																																																																							34.65									33.4598																																																																																							33.46





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ericsson	


-3.41926	-0.55414300000000005	7.9127000000000003E-2	1.0292300000000001	1.70363	2.1001699999999999	2.70181	3.1170499999999999	3.58718	4.0518599999999996	4.6599700000000004	5.3298300000000003	5.7339399999999996	6.2353800000000001	6.4988999999999999	6.8781999999999996	7.2931600000000003	7.5658000000000003	7.8243099999999997	8.4781600000000008	8.6608699999999992	8.7570599999999992	8.9791100000000004	9.2290700000000001	9.3772599999999997	9.7091399999999997	9.83629	10.0482	10.3497	10.5799	10.826700000000001	11.144399999999999	11.3819	11.552099999999999	11.894600000000001	12.113300000000001	12.3954	12.7532	12.9224	13.123100000000001	13.4476	13.648	13.7569	13.825699999999999	13.905799999999999	14.0199	14.2338	14.394299999999999	14.5367	14.660600000000001	14.775399999999999	14.9543	15.1203	15.304500000000001	15.4718	15.965199999999999	16.350300000000001	16.667200000000001	16.857800000000001	17.1295	17.3691	17.530999999999999	17.7866	18.048300000000001	18.425599999999999	18.595300000000002	18.735600000000002	19.008299999999998	19.151900000000001	19.4025	19.527899999999999	19.740600000000001	19.855599999999999	20.2027	20.4453	20.714400000000001	20.955500000000001	21.145399999999999	21.388000000000002	21.711400000000001	22.002400000000002	22.301200000000001	22.5017	22.633299999999998	22.921199999999999	23.228400000000001	23.6416	24.051100000000002	24.234400000000001	24.620699999999999	24.993200000000002	25.183199999999999	25.6097	26.072399999999998	26.7318	27.123799999999999	27.663799999999998	28.4833	29.008199999999999	30.418099999999999	34.6462	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	
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Mobility_4GHz_36TRxP


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			Intel																																				Mean			Var			Number of samples									Channel model B			Intel			0			0			0			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			UL mobility			FDD																																																																								UL mobility


																		Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			2x8 SIMO			15kHz SCS												NLOS			1.78																																				1.78			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


												30kHz SCS												NLOS			1.77																																				1.77			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						TDD


																		Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0






























































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共&N页






MedianSINR_30GHz_12TRxP




















			Source			NTT DOCOMO			Samsung			Sharp																																																																																	Mean


			Channel model A/B


			Median SINR (dB)			21.17			21			11.544468			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1.85


			UL SINR


			0			-4.8295			-9			-18.125139																																																																																	-10.65


			1			0.5856			0.25			-8.61398																																																																																	-2.59


			2			4.0342			3.75			-5.850893																																																																																	0.64


			3			5.05			5.75			-3.766922																																																																																	2.34


			4			6.2102			6.75			-2.550099																																																																																	3.47


			5			7.1457			7.5			-1.603718																																																																																	4.35


			6			7.794			8.25			-0.765601																																																																																	5.09


			7			8.3709			8.75			-0.321055																																																																																	5.60


			8			8.763			9.5			0.271728																																																																																	6.18


			9			9.2007			10			0.676396																																																																																	6.63


			10			9.8977			10.5			1.052062																																																																																	7.15


			11			10.345			11			1.552235																																																																																	7.63


			12			10.805			11.5			1.799018																																																																																	8.03


			13			11.425			12			2.218964																																																																																	8.55


			14			11.925			12.25			2.570106																																																																																	8.92


			15			12.173			12.5			3.060978																																																																																	9.24


			16			12.572			13			3.40477																																																																																	9.66


			17			12.995			13.25			3.679832																																																																																	9.97


			18			13.445			13.5			3.940199																																																																																	10.30


			19			13.885			13.75			4.323358																																																																																	10.65


			20			14.044			14			4.603406																																																																																	10.88


			21			14.428			14.5			4.929132																																																																																	11.29


			22			14.645			14.75			5.110327																																																																																	11.50


			23			14.911			15			5.39126																																																																																	11.77


			24			15.147			15.25			5.604017																																																																																	12.00


			25			15.413			15.5			5.842138																																																																																	12.25


			26			15.723			15.75			6.163043																																																																																	12.55


			27			15.965			16			6.420794																																																																																	12.80


			28			16.219			16.25			6.688403																																																																																	13.05


			29			16.47			16.4			6.910037																																																																																	13.26


			30			16.64			16.5			7.109424																																																																																	13.42


			31			16.849			16.75			7.325177																																																																																	13.64


			32			17.005			17			7.535757																																																																																	13.85


			33			17.136			17.25			7.775728																																																																																	14.05


			34			17.451			17.5			7.993417																																																																																	14.31


			35			17.705			17.75			8.154864																																																																																	14.54


			36			17.992			18			8.343612																																																																																	14.78


			37			18.303			18.25			8.578601																																																																																	15.04


			38			18.516			18.4			8.791813																																																																																	15.24


			39			18.714			18.5			9.027736																																																																																	15.41


			40			18.962			18.75			9.298471																																																																																	15.67


			41			19.237			19			9.54895																																																																																	15.93


			42			19.439			19.25			9.730138																																																																																	16.14


			43			19.723			19.5			9.986633																																																																																	16.40


			44			20			19.75			10.189178																																																																																	16.65


			45			20.198			20			10.444813																																																																																	16.88


			46			20.452			20.15			10.594589																																																																																	17.07


			47			20.58			20.25			10.840586																																																																																	17.22


			48			20.741			20.5			11.013257																																																																																	17.42


			49			20.957			20.75			11.210869																																																																																	17.64


			50			21.17			21			11.544468																																																																																	17.90


			51			21.304			21.25			11.769686																																																																																	18.11


			52			21.455			21.5			11.981227																																																																																	18.31


			53			21.649			21.6			12.307334																																																																																	18.52


			54			21.913			21.75			12.50287																																																																																	18.72


			55			22.024			22			12.746111																																																																																	18.92


			56			22.197			22.25			12.962197																																																																																	19.14


			57			22.391			22.5			13.144161																																																																																	19.35


			58			22.558			22.75			13.358896																																																																																	19.56


			59			22.764			23			13.66438																																																																																	19.81


			60			23.035			23.25			13.907379																																																																																	20.06


			61			23.306			23.4			14.156656																																																																																	20.29


			62			23.423			23.5			14.492443																																																																																	20.47


			63			23.564			23.75			14.698483																																																																																	20.67


			64			23.756			24			14.951733																																																																																	20.90


			65			23.91			24.25			15.252634																																																																																	21.14


			66			24.185			24.5			15.610819																																																																																	21.43


			67			24.489			24.75			15.951032																																																																																	21.73


			68			24.736			25			16.151719																																																																																	21.96


			69			25.015			25.25			16.458589																																																																																	22.24


			70			25.166			25.5			16.773696																																																																																	22.48


			71			25.297			25.75			16.987996																																																																																	22.68


			72			25.449			26			17.402273																																																																																	22.95


			73			25.623			26.25			17.668386																																																																																	23.18


			74			25.928			26.5			17.911954																																																																																	23.45


			75			26.217			26.75			18.278312																																																																																	23.75


			76			26.35			27			18.721359																																																																																	24.02


			77			26.689			27.25			19.048402																																																																																	24.33


			78			26.949			27.75			19.411815																																																																																	24.70


			79			27.136			28			19.747511																																																																																	24.96


			80			27.477			28.25			20.220162																																																																																	25.32


			81			27.807			28.5			20.668071																																																																																	25.66


			82			28.141			28.75			21.15994																																																																																	26.02


			83			28.323			29			21.765777																																																																																	26.36


			84			28.836			29.25			22.263617																																																																																	26.78


			85			29.134			29.75			22.991084																																																																																	27.29


			86			29.541			30.25			23.523941																																																																																	27.77


			87			29.808			30.5			24.080981																																																																																	28.13


			88			30.199			31			24.952986																																																																																	28.72


			89			30.521			32			25.58957																																																																																	29.37


			90			30.95			32.75			26.212805																																																																																	29.97


			91			31.309			33.25			27.059919																																																																																	30.54


			92			31.604			34			27.950248																																																																																	31.18


			93			32.744			34.75			29.099601																																																																																	32.20


			94			33.395			35.75			30.344064																																																																																	33.16


			95			34.515			36.75			31.749697																																																																																	34.34


			96			35.28			37.75			33.150519																																																																																	35.39


			97			36.328			39.25			34.614194																																																																																	36.73


			98			38.823			41			37.886951																																																																																	39.24


			99			41.339			43.75			43.17																																																																																	42.75


			100			50.907			48.5			56.23																																																																																	51.88
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Mobility_30GHz_12TRxP


			Channel model A/B			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			NTT DOCOMO			Intel			Samsung			Sharp																											Mean			Var			Number of samples


			UL mobility			FDD


						NR			1x4 SIMO			60kHz						Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS			2.84																																				2.84			ERROR:#DIV/0!			1


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0





						NR			4x8 SIMO			120kHz						Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS									3.01																														3.01			ERROR:#DIV/0!			1


																					1.5			LOS									4.76																														4.76			ERROR:#DIV/0!			1





						TDD


						NR												Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			2x8 SIMO			60 kHz												NLOS						4.48																																	4.48			ERROR:#DIV/0!			1


												120 kHz												NLOS						4.27																																	4.27			ERROR:#DIV/0!			1





						NR			1x8 SIMO			120 KHz			DDDSU			Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS												2.14																											2.14			ERROR:#DIV/0!			1


																					1.5			LOS												2.15																											2.15			ERROR:#DIV/0!			1















































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共&N页






MedianSINR_30GHz_36TRxP




















			Source																																																																																										Mean


			Channel model A/B


			Median SINR (dB)			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.00


			UL SINR


			0																																																																																										ERROR:#DIV/0!


			1																																																																																										ERROR:#DIV/0!


			2																																																																																										ERROR:#DIV/0!


			3																																																																																										ERROR:#DIV/0!


			4																																																																																										ERROR:#DIV/0!


			5																																																																																										ERROR:#DIV/0!


			6																																																																																										ERROR:#DIV/0!


			7																																																																																										ERROR:#DIV/0!


			8																																																																																										ERROR:#DIV/0!


			9																																																																																										ERROR:#DIV/0!


			10																																																																																										ERROR:#DIV/0!


			11																																																																																										ERROR:#DIV/0!


			12																																																																																										ERROR:#DIV/0!


			13																																																																																										ERROR:#DIV/0!


			14																																																																																										ERROR:#DIV/0!


			15																																																																																										ERROR:#DIV/0!


			16																																																																																										ERROR:#DIV/0!


			17																																																																																										ERROR:#DIV/0!


			18																																																																																										ERROR:#DIV/0!


			19																																																																																										ERROR:#DIV/0!


			20																																																																																										ERROR:#DIV/0!


			21																																																																																										ERROR:#DIV/0!


			22																																																																																										ERROR:#DIV/0!


			23																																																																																										ERROR:#DIV/0!


			24																																																																																										ERROR:#DIV/0!


			25																																																																																										ERROR:#DIV/0!


			26																																																																																										ERROR:#DIV/0!


			27																																																																																										ERROR:#DIV/0!


			28																																																																																										ERROR:#DIV/0!


			29																																																																																										ERROR:#DIV/0!


			30																																																																																										ERROR:#DIV/0!


			31																																																																																										ERROR:#DIV/0!


			32																																																																																										ERROR:#DIV/0!


			33																																																																																										ERROR:#DIV/0!


			34																																																																																										ERROR:#DIV/0!


			35																																																																																										ERROR:#DIV/0!


			36																																																																																										ERROR:#DIV/0!


			37																																																																																										ERROR:#DIV/0!


			38																																																																																										ERROR:#DIV/0!


			39																																																																																										ERROR:#DIV/0!


			40																																																																																										ERROR:#DIV/0!


			41																																																																																										ERROR:#DIV/0!


			42																																																																																										ERROR:#DIV/0!


			43																																																																																										ERROR:#DIV/0!


			44																																																																																										ERROR:#DIV/0!


			45																																																																																										ERROR:#DIV/0!


			46																																																																																										ERROR:#DIV/0!


			47																																																																																										ERROR:#DIV/0!


			48																																																																																										ERROR:#DIV/0!


			49																																																																																										ERROR:#DIV/0!


			50																																																																																										ERROR:#DIV/0!


			51																																																																																										ERROR:#DIV/0!


			52																																																																																										ERROR:#DIV/0!


			53																																																																																										ERROR:#DIV/0!


			54																																																																																										ERROR:#DIV/0!


			55																																																																																										ERROR:#DIV/0!


			56																																																																																										ERROR:#DIV/0!


			57																																																																																										ERROR:#DIV/0!


			58																																																																																										ERROR:#DIV/0!


			59																																																																																										ERROR:#DIV/0!


			60																																																																																										ERROR:#DIV/0!


			61																																																																																										ERROR:#DIV/0!


			62																																																																																										ERROR:#DIV/0!


			63																																																																																										ERROR:#DIV/0!


			64																																																																																										ERROR:#DIV/0!


			65																																																																																										ERROR:#DIV/0!


			66																																																																																										ERROR:#DIV/0!


			67																																																																																										ERROR:#DIV/0!


			68																																																																																										ERROR:#DIV/0!


			69																																																																																										ERROR:#DIV/0!


			70																																																																																										ERROR:#DIV/0!


			71																																																																																										ERROR:#DIV/0!


			72																																																																																										ERROR:#DIV/0!


			73																																																																																										ERROR:#DIV/0!


			74																																																																																										ERROR:#DIV/0!


			75																																																																																										ERROR:#DIV/0!


			76																																																																																										ERROR:#DIV/0!


			77																																																																																										ERROR:#DIV/0!


			78																																																																																										ERROR:#DIV/0!


			79																																																																																										ERROR:#DIV/0!


			80																																																																																										ERROR:#DIV/0!


			81																																																																																										ERROR:#DIV/0!


			82																																																																																										ERROR:#DIV/0!


			83																																																																																										ERROR:#DIV/0!


			84																																																																																										ERROR:#DIV/0!


			85																																																																																										ERROR:#DIV/0!


			86																																																																																										ERROR:#DIV/0!


			87																																																																																										ERROR:#DIV/0!


			88																																																																																										ERROR:#DIV/0!


			89																																																																																										ERROR:#DIV/0!


			90																																																																																										ERROR:#DIV/0!


			91																																																																																										ERROR:#DIV/0!


			92																																																																																										ERROR:#DIV/0!


			93																																																																																										ERROR:#DIV/0!


			94																																																																																										ERROR:#DIV/0!


			95																																																																																										ERROR:#DIV/0!


			96																																																																																										ERROR:#DIV/0!


			97																																																																																										ERROR:#DIV/0!


			98																																																																																										ERROR:#DIV/0!


			99																																																																																										ERROR:#DIV/0!


			100																																																																																										ERROR:#DIV/0!
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Mobility_30GHz_36TRxP


			Channel model A/B			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			Intel																																				Mean			Var			Number of samples


						FDD


						NR												Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0








						TDD


			UL mobility			NR												Normalized traffic channel link data rate (bit/s/Hz)			1.5			NLOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					1.5			LOS																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			2x8 SIMO			60 kHz												NLOS			4.13


												120 kHz												NLOS			3.91
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Mobility-DenseUrban.xlsx

SLS_Assumptions


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value			CEWiT
4 GHz


			Multiple access			OFDMA			Aligned with reference


			Duplexing						FDD


			Modulation			Up to 256QAM			Aligned with reference


			Numerology						15 kHz SCS (FDD)


			Simulation bandwdith						10MHz (FDD)


			Transmission scheme						UL MIMO


			UL codebook						Codebook-based


			MU dimension						N/A


			SU dimension						4 layers max


			SRS transmission						Non-precoded


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			32R,(8,8,2,1,1;2,8)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			4T,(1,2,2,1,2)


			Scheduling			PF			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference


			Power control parameter						[0.8, -76]


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference








			System configuration parameters			Reference Value


			Carrier frequency for evaluation						4 GHz


			UE speeds of interest			30km/h			Aligned with reference


			TRxP number per site			3			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference


			Electronic tilt						105 degree


			Handover margin (dB)						0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			Aligned with reference


			Analog beam selection for interfering TRxP			-			Aligned with reference


			Other system configuration parameters align with Report ITU-R M.2412
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LLS_Assumptions


			Parameters			Reference value			CEWiT


									4 GHz (FDD)


			Carrier frequency						4GHz


			Waveform			CP-OFDM			Aligned with reference


			Duplexing						FDD


			TDD frame structure


			Evaluated service profiles			Full buffer best effort			Aligned with reference


			Simulation bandwidth			10 MHz			Aligned with reference


			Number of users in simulation			1			Aligned with reference


			Link-level Channel model			NLOS: CDL/ TDL-iii			TDL-iii


						LOS: CDL/TDL-v			-


			UE speed			30 km/h			Aligned with reference


			Subcarrier spacing						15 kHz


			Symbols number per slot			14			Aligned with reference


			Antenna configuration at TRxP						8R


			Antenna configuration at UE						1T


			TXRU pattern at TRxP						0dBi Omni


			TXRU pattern at UE						0dBi Omni


			Transmission mode						SIMO


			Transmission rank						Rank 1


			UL precoder


			TRxP receiver type			MMSE-IRC


			Channel estimation						MMSE


			Number of subcarriers per PRB			12			Aligned with reference


			Data allocation						14 symbol slots, with 25 RB allocated


			Channel coding scheme			LDPC			Aligned with reference


			Link adaptation						Yes


			HARQ						max. 4 HARQ tansmissions


			DMRS configuration						2 symbols DMRS


			Other overhead						No SRS
No PUCCH








MedianSINR_4GHz




















			Source			CEWiT																																																																					Mean


			Channel model B


			Median SINR (dB)			2.70658			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.12


			UL SINR


			0			-16.26																																																																					-16.26


			1			-12.09																																																																					-12.09


			2			-8.33																																																																					-8.33


			3			-7.24																																																																					-7.24


			4			-5.85																																																																					-5.85


			5			-5.47																																																																					-5.47


			6			-5.17																																																																					-5.17


			7			-4.86																																																																					-4.86


			8			-4.70																																																																					-4.70


			9			-4.44																																																																					-4.44


			10			-4.36																																																																					-4.36


			11			-4.14																																																																					-4.14


			12			-3.95																																																																					-3.95


			13			-3.76																																																																					-3.76


			14			-3.39																																																																					-3.39


			15			-3.20																																																																					-3.20


			16			-2.90																																																																					-2.90


			17			-2.82																																																																					-2.82


			18			-2.72																																																																					-2.72


			19			-2.47																																																																					-2.47


			20			-2.39																																																																					-2.39


			21			-2.20																																																																					-2.20


			22			-2.01																																																																					-2.01


			23			-1.76																																																																					-1.76


			24			-1.66																																																																					-1.66


			25			-1.30																																																																					-1.30


			26			-1.21																																																																					-1.21


			27			-0.97																																																																					-0.97


			28			-0.80																																																																					-0.80


			29			-0.61																																																																					-0.61


			30			-0.26																																																																					-0.26


			31			-0.02																																																																					-0.02


			32			0.18																																																																					0.18


			33			0.48																																																																					0.48


			34			0.67																																																																					0.67


			35			0.90																																																																					0.90


			36			1.07																																																																					1.07


			37			1.19																																																																					1.19


			38			1.27																																																																					1.27


			39			1.29																																																																					1.29


			40			1.57																																																																					1.57


			41			1.71																																																																					1.71


			42			1.81																																																																					1.81


			43			1.88																																																																					1.88


			44			2.05																																																																					2.05


			45			2.21																																																																					2.21


			46			2.24																																																																					2.24


			47			2.38																																																																					2.38


			48			2.44																																																																					2.44


			49			2.64																																																																					2.64


			50			2.71																																																																					2.71


			51			2.77																																																																					2.77


			52			3.00																																																																					3.00


			53			3.05																																																																					3.05


			54			3.10																																																																					3.10


			55			3.18																																																																					3.18


			56			3.25																																																																					3.25


			57			3.46																																																																					3.46


			58			3.72																																																																					3.72


			59			3.86																																																																					3.86


			60			4.00																																																																					4.00


			61			4.09																																																																					4.09


			62			4.14																																																																					4.14


			63			4.51																																																																					4.51


			64			4.62																																																																					4.62


			65			4.71																																																																					4.71


			66			4.86																																																																					4.86


			67			5.00																																																																					5.00


			68			5.08																																																																					5.08


			69			5.25																																																																					5.25


			70			5.76																																																																					5.76


			71			5.85																																																																					5.85


			72			5.89																																																																					5.89


			73			5.92																																																																					5.92


			74			6.04																																																																					6.04


			75			6.16																																																																					6.16


			76			6.20																																																																					6.20


			77			6.30																																																																					6.30


			78			6.65																																																																					6.65


			79			6.78																																																																					6.78


			80			6.84																																																																					6.84


			81			6.97																																																																					6.97


			82			7.07																																																																					7.07


			83			7.69																																																																					7.69


			84			8.04																																																																					8.04


			85			8.25																																																																					8.25


			86			8.62																																																																					8.62


			87			8.72																																																																					8.72


			88			8.74																																																																					8.74


			89			9.05																																																																					9.05


			90			9.18																																																																					9.18


			91			9.45																																																																					9.45


			92			9.78																																																																					9.78


			93			9.79																																																																					9.79


			94			10.75																																																																					10.75


			95			11.28																																																																					11.28


			96			11.86																																																																					11.86


			97			13.19																																																																					13.19


			98			13.99																																																																					13.99


			99			14.62																																																																					14.62


			100			18.24																																																																					18.24





CEWiT	


-16.2556	-12.0918	-8.33312	-7.23845	-5.85405	-5.46875	-5.17293	-4.86012	-4.70424	-4.44454	-4.35896	-4.14441	-3.95455	-3.76036	-3.38701	-3.19718	-2.90084	-2.81912	-2.72253	-2.46649	-2.39077	-2.20166	-2.00736	-1.7588	-1.66087	-1.30261	-1.20837	-0.971549	-0.804093	-0.60677	-0.259707	-0.015615	0.175602	0.484676	0.673209	0.902976	1.06673	1.19418	1.26838	1.28846	1.56504	1.70524	1.8093	1.87877	2.04937	2.21134	2.23857	2.38451	2.44147	2.64095	2.70658	2.76719	3.00403	3.0529	3.09621	3.17907	3.25124	3.46174	3.71923	3.86248	3.99743	4.0881	4.13528	4.50887	4.6205	4.71045	4.8583	4.99991	5.08059	5.2485	5.75874	5.84639	5.88512	5.91992	6.0442	6.16022	6.20231	6.30424	6.64609	6.77644	6.83785	6.96825	7.07095	7.69118	8.03788	8.2469	8.62377	8.71877	8.73861	9.05257	9.17808	9.45309	9.77696	9.79178	10.7546	11.275	11.855	13.1894	13.9914	14.6228	18.2426	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	
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			Channel model B			RIT			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Channel cond.			CEWiT


			UL mobility
(30km/h)			FDD


						NR			1x8 SIMO, 
OFDMA			15 kHz SCS						Normalized traffic channel link data rate (bit/s/Hz)			1.12			NLOS			1.36779
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Microsoft_Excel_Worksheet6.xlsx

DL_Para


			Dense Urban - eMBB			Dense Urban - eMBB


			Technical configuration Parameters						China Telecom


						Assumption on 4 GHz


			Multiple access			OFDMA			OFDMA


			Duplexing			TDD			TDD


			Carrier frequency			4GHz			4GHz


			Channel model			Channe model B			Channe model B


			Network synchronization			Synchronized			Synchronized


			Modulation			Up to 256 QAM			Up to 256 QAM


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			LDPC
Max code-block size=8448bit 
[with BP decoding]


			Numerology			15kHz SCS,
14 OFDM symbol slot			30kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			4.60%			8.2% for 20MHz


			Simulation bandwdith			20MHz			20 MHz


			Frame structure			DSUUD
DDDSU			DDDSU


			Transmission scheme			Closed MU-MIMO adaptation			Closed SU/MU-MIMO adaptation


			DL codebook			N/A			Precoded CSI-RS based, non-PMI


			MU dimension			Up to 12 layers			Up to 12 layers


			SU dimension			For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			For 1~4 layers, CW1;
For 5 layers or more, two CWs


			SRS transmission			N/A			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol


			Antenna configuration at TRxP			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ			CQI: every 5 slot; RI: every 5 slot, CRI: every 5 slot
Subband based 


			Antenna configuration at UE			For 4R:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, 0.5)λ			SU-CQI; CSI-IM for inter-cell interference measurement


			Max CBG number			1			1


			DL re-transmission delay			The next available DL slot after receiving NACK			The next available DL slot after receiving NACK


			Scheduling			PF			PF


			Receiver			MMSE-IRC			For 32T:  (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)； 
(dH, dV)=(0.5, 0.8)λ


			Channel estimation			Non-ideal			For 4R:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ


			Power control parameter			 -			 -


			Power backoff model			 -			 -





			System configuration parameters


			Multi-band/layer configuration for Evaluation configuration C			Macro layer only; ISD=200m.
4 GHz and 30 GHz deployed on macro sites.			Macro layer + micro layer; ISD=200m for macro layer; minimum ISD=40m for micro layer, 3 randomly distributed Micro site per Macro TRXP;
4 GHz deployed on both macro and micro BS.


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)


			Electronic tilt			108 degree			102 degree


			Handover margin (dB)			1			1


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Based on RSRP (formula (8.1-1) in TR36.873) from port 0


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			 -			 -


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			 -			 -


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 


			Criteria for analog beam selection for serving TRxP


			Criteria for analog beam selection for interfering TRxP


			Other
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UL_Para


			Dense Urban - eMBB			Dense Urban - eMBB


			Technical configuration Parameters			Huawei						NTT DOCOMO


						Assumption on 4 GHz			Assumption on 30 GHz			Assumption on 4 GHz


			Multiple access			OFDMA			OFDMA			OFDMA


			Duplexing			FDD (SUL)			TDD			TDD


			Carrier frequency			4GHz			30GHz			4GHz


			Channel model			Channe model B			Channe model B			Channe model B


			Network synchronization			Synchronized			Synchronized			Synchronized


			Modulation			Up to 256QAM			Up to 256QAM			Up to 256QAM


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			LDPC
Max code-block size=8448bit 
[with BP decoding]			LDPC
Max code-block size=8448bit 
[with BP decoding]


			Numerology			15kHz SCS,
14 OFDM symbol slot			60kHz SCS,
14 OFDM symbol slot			15kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			6.40%			5.50%			4.60%


			Simulation bandwdith			10MHz			80MHz			20MHz


			Frame structure			Full uplink			DDDSU			DSUDD
DDDSU


			Transmission scheme			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation			UL SU-MIMO with rank adaptation


			UL codebook			For 2Tx: NR 2Tx codebook			For 4Tx: NR 4Tx codebook			N/A


			MU dimension			N/A			N/A			N/A


			SU dimension			For 2Tx: Up to 2 layers			For 4Tx: Up to 2 layers			For 16Tx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			For 1~4 layers, CW1;
For 5 layers or more, two CWs			For 1~4 layers, CW1;
For 5 layers or more, two CWs


			SRS transmission			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources),
2 symbols for SRS in every 5 slots,
8 PRBs per symbol			For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources),
2 symbols in special slot for SRS,
8 PRBs per symbol			N/A


			Antenna configuration at TRxP			For 32R:  (M,N,P,Mg,Ng; Mp,Np)= (8,8,2,1,1; 2,8)
(dH, dV)=(0.5, 0.8)λ			For 32R,  (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,2,2; 1,4)
(dH, dV)=(0.5, 0.5)λ
(dg,H,dg,V) = (4.0, 2.0)λ			For 16R:  (M,N,P,Mg,Ng; Mp,Np)= (8,8,2,1,1; 1,8)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			For 2T: (M,N,P,Mg,Ng; Mp,Np)=  (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ			For 8T, (M,N,P,Mg,Ng; Mp,Np) =  (2,4,2,1,2; 1,2)
(dH,dV) = (0.5, 0.5)λ
(dg,V,dg,H) = (0, 0)λ
1 panel Tx			For 16T:  (M,N,P,Mg,Ng; Mp,Np)= (2,4,2,1,1; 2.4)
(dH, dV)=(0.5, N/A)λ


			Max CBG number			1			1			1


			UL re-transmission delay			Next available UL slot after receiving retransmission indication			Next available UL slot after receiving retransmission indication			Next available UL slot after reiving retransmission indication


			Scheduling			PF			PF			PF


			Receiver			MMSE-IRC			MMSE-IRC			MMSE-IRC


			Channel estimation			Non-ideal			Non-ideal			Non-ideal


			Power control parameter			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6


			Power backoff model			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction			Continuous RB allocation: follow TS 38.101 for FR1;





			System configuration parameters


			Multi-band/layer configuration for Evaluation configuration C			Macro layer only; ISD=200m.
4 GHz and 30 GHz deployed on macro sites.						Macro layer only; ISD=200m.
4 GHz and 30 GHz deployed on macro sites.


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)


			Electronic tilt			105 degree			(According to Zenith angle in "Beam set at TRxP")			108 degree


			Handover margin (dB)			1			1			1


			UT attachment			Based on RSRP (formula as shown in Appendix 3 of RP-180524) from port 0.
The UE selects the cell with maximum RSRP on 30GHz as the serving cell; If RSRP is lower than a threshold (-106dBm), the UE will select 4GHz (assumed as SUL band) for UL transmission. (For this threshold value, around 50% of UEs select 4 GHz for UL transmission.)
For UEs selecting 30 GHz, the UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.						Based on RSRP (formula (8.1-1) 
in TR36.873) from port 0


			Wrapping around method			Geographical distance based wrapping


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-pi/4, pi/4] 
Zenith angle θj = 7*pi/12

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 of RP-180524 (2D DFT beam)			 -


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-pi/4, pi/4]
Zenith angle θj = [pi/4, 3*pi/4];

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam)			 -


			Criteria for selection for serving TRxP			-			Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered			Maximizing RSRP where the digital
 beamforming is not considered 


			Criteria for analog beam selection for serving TRxP			-			Select the best beam pair among the limited set of DFT analog beams, based on the criteria of maximizing receive power after beamforming.			 -


			Criteria for analog beam selection for interfering TRxP			-			Based on the analog beam selection according to scheduling results of non-serving TRxP			 -


			Other			The user experienecd data rate is derived as follows:
- The UE data rate on simulation bandwidth of its selected carrier is denoted as upt_i(BW_k), where BW_1=10MHz for 4 GHz and BW_2=80MHz for 30 GHz.
- The UE data rate on assumed system bandwidth of the selected carrier is given by UPT_i(SBW_k)=upt_i(BW_k) / BW_k * SBW_k, where SBW_k is the assumed system bandwidth.
- Derive the CDF of UPT_i for all users.
- The user experienced data rate is derived by 5%-tile point of the CDF of UPT_i consisting of all users.
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DL_OH


			Dense Urban - eMBB						NOTE: This table is a place-holder. The content will be from Intel's excel sheet on overhead.


			Overhead assumption						Reference value			NTT DOCOMO						China Telecom


												4 GHz			30 GHz


			FR1			PDCCH						2 symbols						2 symbols


						SSB						1 SSB / 20ms						1 SSB / 20ms


						CSI-RS for CM						5 slots period;
32 ports for 32Tx;						4 ports per UE per 5 slots


						CSI-RS for IM						N/A						4 RE/PRB per 5 slots


						DMRS						Type II, up to 12 ports, dynamic						Type II, based on MU-layer (dynamic in simulation)


						TRS						4 CSI-RS resource in 2 consecutive slots per 20ms, 50PRB						12 RE/PRB/20ms


						GP						N/A						N/A


						SRS						N/A						N/A


			FR2			PDCCH									2 symbol			N/A


						SSB									12 SSBs / 20ms			N/A


						CSI-RS for CM									5 slots period;
32 ports for 32Tx;			N/A


						CSI-RS for IM									N/A			N/A


						CSI-RS for BM									N/A			N/A


						DMRS									Type II, up to 12 ports, dynamic			N/A


						TRS									4 CSI-RS resource in 2 consecutive slots per 20ms, 50PRB			N/A


						PTRS									time desity is 4OS, frequency density is 4PRB			N/A


						GP									N/A			N/A
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UL_OH


			Dense Urban - eMBB


			Overhead assumption						Reference value			Huawei						NTT DOCOMO


												4 GHz (SUL)			30 GHz (TDD)			4 GHz			30 GHz


			FR1			PUCCH						2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS transmission  			N/A			2 PRBs and 14 OS for the slots without SRS transmission


						DMRS						Type II, 2  symbols (including one additional DMRS symbol), multiplexed with PUSCH			N/A			Type II, 1 symbol, multiplexing with PUSCH


						SRS						2 symbols per 5 slots,
8 RBs per symbol			N/A			2 symbols per 5 slots


			FR2			PUCCH						N/A			4 PRBs, 14 OS						2 PRBs and 14 OS for the slots without SRS transmission


						DMRS						N/A			Type II, 2  symbols (including one additional DMRS symbol), multiplexed with PUSCH						Type II, 2 symbols, multiplexing with PUSCH


						SRS						N/A			2 symbols per 5 slots,
8 PRBs per symbol						2 symbols per 5 slots


						PTRS						N/A			2 ports PT-RS, (L,K) = (1,4) 
L: time density
K: frequency density						time desity is 4OS, frequency density is 4PRB
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Results


			Channel model A			RIT			Detailed config. For multi-band/layer			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Huawei			NTT DOCOMO																																	Mean			Var			Number of samples						Channel model B			Huawei			NTT DOCOMO			China Telecom			0			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			DL user experienced data rate			Multi-band Macro layer																																																																					DL user experienced data rate


						NR			Macro layer only
4 GHz			32x4 MU-MIMO, CB based OFDMA			15 kHz SCS			FDD			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/


																					System bandwidth on 4 GHz (MHz)			/





						Single-band Macro layer


						NR			Macro layer only
4 GHz			32x4 MU-MIMO,  4T SRS
(128Tx@gNB)			15 kHz SCS			DDDSU			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0												105.75


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																									8.46 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																									250


						NR			Macro layer only
4 GHz			32x4 MU-MIMO,  4T SRS
(128Tx@gNB)			15 kHz SCS			DSUUD			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0												103.74


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																									7.98 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																									260


						Single-band Multi-layer


						NR			Macro layer 4 GHz (TDD) + Micro layer 4 GHz			 Macro layer and Micro layer: 32T4R MU-MIMO, 4T SRS (128Tx@gNB) 			30 kHz SCS			DDDSU			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															127.66


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																												9.82 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																												260





			UL user experienced data rate			Multi-band Macro layer																																																																					UL user experienced data rate


						NR			Macro layer only 30 GHz (TDD) + 4 GHz (SUL) 50% offload			4 GHz (SUL band): 2x32 SU-MIMO, CB based OFDMA
30 GHz (TDD band): 8x32 SU-MIMO, CB based, OFDMA (2 panel@UE)			4 GHz: 15 kHz SCS
30 GHz: 60 kHz SCS			4 GHz: full uplink for all slots;
30 GHz: DDDSU			User experienced data rate (Mbit/s)			50			52.11																																				52.11			ERROR:#DIV/0!			1									50.87																																				50.87			ERROR:#DIV/0!			1


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)						5.96 (10%-tile UPT for 10 MHz BW)																																																			5.53 (10%-tile UPT for 10 MHz BW)


																					System bandwidth on 4 GHz (MHz)						100																																																			100																																				100.00			ERROR:#DIV/0!			1


																					[x]%-tile user data rate within simulation bandwidth on 30 GHz (Mbit/s)						4.48 (10%-tile UPT for 80 MHz BW)																																																			4.48 (10%-tile UPT for 80 MHz BW)


																					System bandwidth on 30 GHz (MHz)						1200																																																			1200





						Single-band Macro layer


						NR			Macro layer only
4 GHz			4x32 SU-MIMO, Non-codebook based,OFDMA			15 kHz SCS			DDDSU			User experienced data rate (Mbit/s)			50																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0												57.45


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																									7.66 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																									150





						NR			Macro layer only
4 GHz			4x32 SU-MIMO, Non-codebook based,OFDMA			15 kHz SCS			DSUUD			User experienced data rate (Mbit/s)			50																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0												56.2


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																									5.62 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																									200



























































































































































































































































































































































































































































































































































Results_Modi (for multi-band)


			Channel model A			RIT			Detailed config. For multi-band/layer			Antenna config & Tx scheme			Numerology			Frame structure			Req.						Huawei			NTT DOCOMO																																	Mean			Var			Number of samples						Channel model B			Huawei			China Telecom			0			0			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			DL user experienced data rate			Multi-band Macro layer																																																																					DL user experienced data rate


						NR			Macro layer only
4 GHz			32x4 MU-MIMO, CB based OFDMA			15 kHz SCS			FDD			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/


																					System bandwidth on 4 GHz (MHz)			/





						Single-band Macro layer


						NR			Macro layer only
4 GHz			32x4 MU-MIMO, CB based OFDMA			15 kHz SCS			FDD			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/


																					System bandwidth on 4 GHz (MHz)			/


						NR			Macro layer only
30 GHz			32x32 SU-MIMO, CB based OFDMA (2 panel@UE)			120 kHz SCS			FDD			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 30 GHz (Mbit/s)			/


																					System bandwidth on 30 GHz (MHz)			/


						Single-band Multi-layer


						NR			Macro layer 4 GHz (TDD) + Micro layer 4 GHz			 Macro layer and Micro layer: 32T4R MU-MIMO, 4T SRS (128Tx@gNB) 			30 kHz SCS			DDDSU			User experienced data rate (Mbit/s)			100																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0												127.66


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/																																																									9.82 (5%-tile UPT for 20 MHz BW)


																					System bandwidth on 4 GHz (MHz)			/																																																									260





			UL user experienced data rate			Multi-band Macro layer																																																																					UL user experienced data rate


						NR			Macro layer only 30 GHz (TDD) + 4 GHz (SUL) 50% offload			4 GHz (SUL band): 2x32 SU-MIMO, CB based OFDMA
30 GHz (TDD band): 8x32 SU-MIMO, CB based, OFDMA (2 panel@UE)			4 GHz: 15 kHz SCS
30 GHz: 60 kHz SCS			4 GHz: full uplink for all slots;
30 GHz: DDDSU			User experienced data rate (Mbit/s)			50			53.13																																				53.13			ERROR:#DIV/0!			1									51.39																																				51.39			ERROR:#DIV/0!			1


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)						6.11 (10%-tile UPT for 10 MHz BW)																																																			5.67 (10%-tile UPT for 10 MHz BW)


																					System bandwidth on 4 GHz (MHz)						100																																																			100																																				100.00			ERROR:#DIV/0!			1


																					[x]%-tile user data rate within simulation bandwidth on 30 GHz (Mbit/s)						4.53
(10%-tile UPT for 80 MHz BW)																																																			4.53 (10%-tile UPT for 80 MHz BW)


																					System bandwidth on 30 GHz (MHz)						1200																																																			1200





						Single-band Macro layer


						NR			Macro layer only
4 GHz			16x16 SU-MIMO, CB based OFDMA			15 kHz SCS			FDD			User experienced data rate (Mbit/s)			50																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 4 GHz (Mbit/s)			/


																					System bandwidth on 4 GHz (MHz)			/





						NR			Macro layer only
30 GHz			32x32 SU-MIMO, CB based OFDMA (2 panel@UE)			120 kHz SCS			FDD			User experienced data rate (Mbit/s)			50																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0


																					[x]%-tile user data rate within simulation bandwidth on 30 GHz (Mbit/s)			/


																					System bandwidth on 30 GHz (MHz)			/





						Multi-band multi-layer
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DL_SLS_Para


			Urban Macro - URLLC
DL


			Technical configuration Parameters			Reference value			Huawei
700 MHz			Huawei
4 GHz			NTT Docomo 
700MHz			NTT Docomo 
4GHz			CATT
4GHz			CATT
700MHz			Nokia
700 MHz			Nokia
4 GHz			Intel
700 MHz			Intel
4 GHz			Sharp
700 MHz			Sharp
4 GHz			Ericsson
700 MHz			Ericsson
4 GHz			NEC
700 MHz			NEC
4 GHz


			Multiple access			OFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Up to 64 QAM			Up to 64 QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology						30 kHz SCS			60 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			15kHz			15kHz			15kHz			15kHz			15 kHz			15 kHz			30 kHz			30 kHz			30 kHz SCS			60 kHz SCS


			Simulation bandwdith						10 MHz			10 MHz			20 MHz			20MHz			20 MHz			20MHz			10 MHz			10 MHz			10 MHz			10 MHz			10 MHz			10 MHz			20 MHz			20 MHz			10 MHz			10 MHz


			DLTransmission scheme						DL SU-MIMO with rank 1			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1			SU-MIMO with rank 1 with WB EBF			SU-MIMO with rank 1 with WB EBF			Single port			Single port			Single port			Single port			N/A			N/A			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1


			DL codebook						NR Type II codebook based			NR Type II codebook based			NR Type II codebook based			NR Type II codebook based			NR Type II codebook based			NR Type II codebook based			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			NR Type I codebook based			NR Type I codebook based


			DL MU dimension						N/A			N/A															N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A


			DL SU dimension						1			1															1			1			1			1			1			1			N/A			N/A			1			1


			SRS transmission						-			-															Ideal			Ideal			Ideal			Ideal									N/A			N/A			-			-


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2Tx, (8,1,2,1,1; 1,1)			2Tx, (8,1,2,1,1; 1,1)			2Tx,(8,1,2,1,1;1:1)			8Tx, (8,4,2,1,1;1:4)			8Tx, (8,4,2,1,1;1,4)			2Tx, (8,1,2,1,1;1,1)			16Tx, (4,8,2,1,1; 1,8)			32Tx, (8,16,2,1,1; 1,16)			2Tx, (8,4,2,1,1; 1,1)			2Tx, (8,4,2,1,1; 1, 1)			2Tx, (8,1,2,1,1; 1, 1)			8Tx, (8,4,2,1,1; 1, 4)			32Tx, (8,4,2,1,1; 4,4)			64Tx, (8,8,2,1,1; 4,8)
NOTE: For FDD, Beamformed CSI-RS is used to enable e.g., 32Tx codebook measurement			2Tx, (8,1,2,1,1; 1,1)			8Tx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2Rx, (1,1,2,1,1; 1,1)			2Rx, (1,1,2,1,1; 1,1)			2Rx,(1,1,2,1,1;1:1)			2Rx,(1,1,2,1,1;1:1)			4Rx,(1,2,2,1,1;1,2)			2Rx,(1,1,2,1,1;1,1)			4Rx, (1,2,2,1,1; 1,2)			8Rx, (1,4,2,1,1; 1,4)			2Rx, (1,1,2,1,1; 1,1)			4Rx, (1,1,2,1,1; 1,2)			2Rx, (1,1,2,1,1; 1,1)			8Rx, (1,4,2,1,1; 1,4)			2Rx,(1,1,2,1,1;1,1)			2Rx,(1,1,2,1,1;1,1)			2Rx, (1,1,2,1,1; 1,1)			4Rx, (1,2,2,1,1; 1,1)


			Scheduling			PF			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Round Robin			Round Robin			Round Robin			Round Robin			N/A			N/A			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			MMSE			MMSE			MMSE			MMSE			MMSE			MMSE			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Post-processed SINR			Post-processed SINR			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference





			System configuration parameters			Reference Value


			Carrier frequency for evaluation						700 MHz			4GHz			700MHz			4GHz			4GHz			700MHz			700 MHz			4GHz			700 MHz			4GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4GHz


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						100 degree			99 degree			99 degree			95 degree			99 degree			99 degree			99 degrees			99 degrees			99 degrees			99 degrees			99 degrees			99 degrees			99 degrees			99 degrees			99 degree			99 degree


			Handover margin (dB)			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			0			0									0			0			0			0			0			0			0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						-			-															-			-			-			-			-			-									-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-															-			-			-			-			-			-									-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP						-			-															-			-			-			-			-			-									-			-


			Criteria for analog beam selection for interfering TRxP						-			-															-			-			-			-			-			-									-			-
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DL_LLS_Para


			Urban Macro - URLLC
DL


			Technical configuration Parameters			Reference value			Huawei
700 MHz			Huawei
4 GHz			NTT Docomo
700 MHz 			NTT Docomo
4G Hz			CATT			Nokia
700 MHz			Nokia
4 GHz			Intel
700 MHz			Intel
4 GHz			Sharp
700 MHz			Sharp
4 GHz			Ericsson
700 MHz			Ericsson
4 GHz			NEC
700 MHz			NEC
4 GHz


			Carrier frequency for evaluation						700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz


			Waveform						CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM


			Numerology						30 kHz SCS			60 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			60 kHz SCS


			Simulation bandwdith						40 MHz			40 MHz			20 MHz			20 MHz			20 MHz			10 MHz			10 MHz			40 MHz			40 MHz			10 MHz			10 MHz			20 MHz			20 MHz			40 MHz			40 MHz


			Channel model			TDL-iii(NLOS),TDL-v(LOS)			Aligned with reference			Aligned with reference			TDL-C			TDL-C			TDL-C			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			TDL-C			TDL-C			TDL-iii(NLOS),TDL-v(LOS)			TDL-iii(NLOS),TDL-v(LOS)


			Scaled delay spread			363ns(NLOS),93 ns(LOS)			Aligned with reference			Aligned with reference			300ns			300ns			363ns			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			300ns			300ns			363ns(NLOS),93 ns(LOS)			363ns(NLOS),93 ns(LOS)


			UE Speed						3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h


			Number of symbols per slot						14,7,4			14			14			14			7,14(including 2 symbol PDCCH)			7			7			7			7			4			4			PDSCH duration of 7 symbols			PDSCH duration of 4 symbols			14			14


			Antenna configuration at TRxP						2 Tx			2Tx			2Tx			4Tx			2 Tx			1 Tx			1 Tx			2 Tx			2 Tx			2 Tx			2 Tx			2 Tx			2 Tx			2Tx			8Tx


			Antenna configuration at UE						2 Rx			2Rx			2Rx			2Rx			2 Rx			1 Rx			1 Rx			2 Rx			4 Rx			2 Tx			2 Tx			2 Rx			2 Rx			2Rx			4Rx


			TXRU pattern at TRxP						0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional


			TXRU pattern at UE						0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional


			PDSCH Transmission mode						DL SU-MIMO with rank 1			DL SU-MIMO with rank 1									DL SU-MIMO with rank 1			SU-MIMO with rank 1			SU-MIMO with rank 1			Precoder cycling
65 PRB			Precoder cycling
65 PRB			Precoder cycling			Precoder cycling			SU-MIMO with rank 1			SU-MIMO with rank 1			DL SU-MIMO with rank 1			DL SU-MIMO with rank 1


			Channel estimation						Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic


			PDCCH transmission scheme						DCI format 1-0. 64bit payload includes CRC. Aggregation level = 8			DCI format 1-0. 64bit payload includes CRC. Aggregation level = 16			DCI format 1-0. 64bit payload includes CRC. Aggregation level = 8			DCI format 1-0. 64bit payload includes CRC. Aggregation level = 8			DCI format 1-0.58bit payload includes CRC. Aggregation level = 16			DCI format 1-0. 39bit payload includes CRC. Aggregation level = 16			DCI format 1-0. 39bit payload includes CRC. Aggregation level = 16			DCI format 1-0. 40 bit payload plus 24 bit CRC. Aggregation level = 16
Precoder cycling TX diversity
1 symbol CORESET			DCI format 1-0. 40 bit payload plus 24 bit CRC. Aggregation level = 16
Precoder cycling TX diversity
1 symbol CORESET			DCI format 1-0. 33 bit payload plus 24 bit CRC. Aggregation level = 8
Precoder cycling TX diversity
1 symbol CORESET			DCI format 1-0. 33 bit payload plus 24 bit CRC. Aggregation level = 8
Precoder cycling TX diversity
1 symbol CORESET			DCI format 1-0. 64 bits including CRC. Aggregation level =16 8			DCI format 1-0. 64 bits including CRC. Aggregation level =16 8			DCI format 1-0. 64bit payload includes CRC. Aggregation level = 8			DCI format 1-0. 64bit payload includes CRC. Aggregation level = 16


			PDSCH Modulation and coding						LDPC with code rate = 0.03 (7os, 14os), 0.078 (4os), QPSK			LDPC with code rate = 0.05, QPSK			LDPC, MCS level 3			LDPC, MCS level 2			LDPC with code rate = 0.039 (7os), 0.029 (14 os) , QPSK			LDPC, QPSK			LDPC, QPSK			LDPC
MCS #0 from Low SE 64 QAM table
(QPSK, CR = 30/1024)			LDPC
MCS #0 from Low SE 64 QAM table
(QPSK, CR = 30/1024)			LDPC
MCS #0 from 64 QAM table
(QPSK, CR = 120/1024)			LDPC
MCS #0 from 64 QAM table
(QPSK, CR = 120/1024)			LDPC, Table 3, MCS 2 3			LDPC, Table 3 MCS6			LDPC with code rate = 0.03, QPSK			LDPC with code rate = 0.05, QPSK


			Packet size 						256bit			256bit									256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit


			DMRS configuration						Type 1 ,2 symbol DMRS for 14 os,1 symbol for 7os and 4os			Type 1 ,2 symbol DMRS									Type 1 ,1 symbol DMRS for 7 os , 2 symbol DMRS for 14 os			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Type 1			1 symbol DMRS, Type 1			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			Type 2, 2 symbols DMRS			Type 2, 1 symbol DMRS			Type 1 ,1 symbol DMRS			Type 1 ,1 symbol DMRS






































UL_SLS_Para


			Urban Macro - URLLC
UL


			Technical configuration Parameters			Reference value			Huawei
700 MHz			Huawei
4GHz			NTT Docomo 
700MHz			NTT Docomo 
4GHz			CATT
4GHz			CATT
700MHz			CMCC
700 MHz			CMCC
4GHz			Nokia
700 MHz			Nokia
4 GHz			Intel
700 MHz			Intel
4 GHz			Sharp
700 MHz			Sharp
4 GHz			Ericsson
700 MHz			Ericsson
4 GHz			ZTE
700 MHz			ZTE
4GHz			NEC
700 MHz			NEC
4GHz


			Multiple access			OFDMA			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD			FDD			FDD			FDD			FDD			FDD			TDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Up to 64 QAM			Up to 64 QAM			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Numerology						30 kHz SCS			60 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			60 kHz SCS			60 kHz SCS			15kHz			15kHz			15kHz			15kHz			15 kHz			15 kHz			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS


			Simulation bandwdith						10 MHz			10 MHz			20MHz (35 RBs for PUSCH)			20MHz (35 RBs for PUSCH)			20MHz (12 RBs for PUSCH)			20MHz (12 or 8 RBs for PUSCH)			10 MHz			10 MHz			10 MHz			10 MHz			48 PRB @ 15 kHz SCS for each UE			48 PRB @ 15 kHz SCS for each UE			10 MHz			10 MHz			20 MHz			20 MHz			10 MHz			10 MHz			10 MHz			10 MHz


			UL Transmission scheme						UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			SU-MIMO with rank 1 with WB EBF			SU-MIMO with rank 1 with WB EBF			Single port			Single port			Single port			Single port			N/A			N/A			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook						N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A


			UL MU dimension						N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A			N/A


			UL SU dimension						1			1			1			1			1			1			1			1			1			1			1			1			1			1			N/A			N/A			1			1			1			1


			SRS transmission						1T SRS ports			1T SRS ports																																							N/A			N/A			1T SRS ports			1T SRS ports			1T SRS ports			1T SRS ports


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			8Rx, (8,4,2,1,1; 1,4)			16Rx, (8,8,2,1,1; 1,8)			2Tx,(8,1,2,1,1;1:1)			8Tx, (8,4,2,1,1;1:4)			8Rx, (8,4,2,1,1;1:4)			8Rx, (8,4,2,1,1;1,4)			2Rx, (8,1,2,1,1; 1,1)			64Rx, (12,8,2,1,1; 4,8)			16Rx, (4,8,2,1,1; 1,8)			32Rx, (8,16,2,1,1; 1,16)			8Rx, (8,1,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)			2Rx, (8,1,2,1,1; 1, 1)			8Rx, (8,4,2,1,1; 1, 4)			8Rx, (4,2,2,1,1; 2,2)			8Rx, (2,4,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)			8Rx, (12,8,2,1,1; 4,1)			2Rx, (8,1,2,1,1; 1,1)			8Rx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)			2Rx,(1,1,2,1,1;1:1)			2Rx,(1,1,2,1,1;1:1)			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)			2Tx, (1,1,2,1,1; 1,1)			2Tx, (1,1,2,1,1; 1,1)			4Tx, (1,2,2,1,1; 1,2)			8Tx, (1,4,2,1,1; 1,4)			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)			2Tx, (1,1,2,1,1; 1,1)			8Tx, (1,4,2,1,1; 1,4)			2Tx,(1,1,2,1,1;1,1)			2Tx,(1,1,2,1,1;1,1)			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)			1Tx, (1,1,1,1,1; 1,1)


			Scheduling			PF			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			RR			RR			Aligned with reference			Aligned with reference			Round Robin			Round Robin			Random scheduling			Random scheduling			N/A			N/A			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			-			-			MMSE			MMSE			MMSE			MMSE			MMSE			MMSE			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			UL power control parameter						[0.9,-86]			[0.8,-86]			[1,-106]			[1,-106]			[0.8,-90] for channel model A
[-1,106] for channel model B			[-1,106]  for channel model A
[0.9,-86] for channel model B			[0.9,-86]			[0.9,-86]			Alpha 0,8 P0=-95 dBm			Alpha 1,0 P0=-113 dBm			Alpha 1.0 P0=-111.44 dBm			Alpha 1.0 P0=-116.44 dBm			Alpha 1.0 P0=-106 dBm			Alpha 1.0 P0=-106 dBm			Alpha 1,0 P0=-106 dBm			Alpha 1,0 P0=-106 dBm			[0.81,-81]			[0.6,-60]			[0.81,-86]			[0.6,-106]


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			ref. to R1-1808849			ref. to R1-1808849			Post-processed SINR			Post-processed SINR			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference





			System configuration parameters			Reference Value


			Carrier frequency for evaluation						700 MHz			4 GHz			700 MHz			4 GHz			4 GHz			700 MHz			700 MHz			4 GHz			700 MHz			4GHz			700 MHz			4GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						100 degree			99 degree			99 degree			95 degree			99 degree			99 degree			99 degree			99 degree			90 degree			90 degree			98 degree			98 degree			99 degrees			99 degrees			99 degree			99 degree			99 degree			99 degree			99 degree			99 degree


			Handover margin (dB)			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			0			0			Aligned with reference			Aligned with reference									0			0			0			0			0			0			?			?			0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Minimum distance of TRxP and UE			d2D_min=10m 			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-


			Criteria for analog beam selection for interfering TRxP						-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-			-
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UL_LLS_Para


			Urban Macro - URLLC
UL


			Technical configuration Parameters			Reference value			Huawei
700 MHz			Huawei
4 GHz			NTT Docomo
700 MHz			NTT Docomo
4 GHz			CATT
4GHz			CATT
700MHz			CMCC
4GHz			Nokia
700 MHz			Nokia
4 GHz			Intel
700 MHz			Intel
4 GHz			Sharp
700 MHz			Sharp
4 GHz			Ericsson
700 MHz			Ericsson
4 GHz			ZTE
4GHz			ZTE
700MHz			NEC
700 MHz			NEC
4 GHz


			Carrier frequency for evaluation						700 MHz			4 GHz			700 MHz			4 GHz			4 GHz			700 MHz			4GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz			700 MHz			4 GHz			4 GHz			700 MHz			700 MHz			4 GHz


			Waveform						CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM			CP-OFDM


			Numerology						30 kHz SCS			60 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			60 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS			30 kHz SCS


			Simulation bandwdith						10 MHz			10 MHz			20 MHz			20 MHz			20 MHz			20 MHz			5 PRB			10 MHz			10 MHz			40 MHz			40 MHz			10 MHz			10 MHz			20 MHz			20 MHz			10 MHz			10 MHz			20 MHz			20 MHz


			Channel model			TDL-iii(NLOS),TDL-v(LOS)			Aligned with reference			Aligned with reference			TDL-C			TDL-C			TDL-C			TDL-C			TDL-C			Aligned with reference			Aligned with reference			TDL-C			TDL-C			Aligned with reference			Aligned with reference			TDL-C			TDL-C			TDL-C			TDL-C			TDL-iii(NLOS),TDL-v(LOS)			TDL-iii(NLOS),TDL-v(LOS)


			Scaled delay spread			363ns(NLOS),93 ns(LOS)			Aligned with reference			Aligned with reference			300ns			300ns			363ns			363ns			395ns			Aligned with reference			Aligned with reference			300ns			300ns			Aligned with reference			Aligned with reference			300ns			300ns			363ns			363ns			363ns(NLOS),93 ns(LOS)			363ns(NLOS),93 ns(LOS)


			UE Speed						3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h			3km/h


			Number of symbols per slot						14			14			14			14			14			14, 7			14			7			7			7			7			4			4			PUSCH duration of 7 4 symbols			PUSCH duration of 4 symbols			14			14, 7			14			14


			Antenna configuration at TRxP						8 RX			16 Rx			2 RX			2 Rx/4 Rx			8 RX			8 RX/2Rx			8Rx			1 Tx			1 Tx			1 Tx			1 Tx			1 Tx			1 Tx			2 Rx			2 Rx			8 RX			8 RX			2 RX			8 Rx


			Antenna configuration at UE						1 Tx			1 Tx			1 Tx			1 Tx			1 Tx			1 Tx			2Tx			1 Rx			1 Rx			8 Rx			8 Rx			2 Rx			2 Rx			2 Tx			2 Tx			1 Tx			1 Tx			1 Tx			1 Tx


			TXRU pattern at TRxP						0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional


			TXRU pattern at UE						0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional			0dBi Omni-directional


			Data Transmission mode						SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SU-MIMO with rank 1			SU-MIMO with rank 1			SU-MIMO with rank 1			Single port
24 PRB			Single port
24 PRB			Single port
32 PRB			Single port
32 PRB			SU-MIMO with rank 1			SU-MIMO with rank 1			SIMO			SIMO			SIMO			SIMO


			Channel estimation						Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic			Realistic


			PUCCH transmission scheme						-			-			-			-			-			-			-			SISO			SISO			SIMO
Single-shot			SIMO
Single-shot			SIMO			SIMO			-			-			-			-			-			-


			PUSCH modulation and coding						LDPC with code rate 0.1, QPSK			LDPC with code rate 0.1, QPSK			LDPC with code rate 0.05, QPSK			LDPC with code rate 0.05, QPSK                         			LDPC with code rate 0.076, QPSK                         			LDPC, QPSK
code rate = 0.076 (14 os with 12RB),  0.153 (7 os with 12RB), 0.117 (14 os with 8RB)                 			LDPC with code rate 0.332, 16QAM                        			LDPC, QPSK			LDPC, QPSK			LDPC
MCS #4 from Low SE 64 QAM table
(QPSK, CR = 78/1024)			LDPC
MCS #4 from Low SE 64 QAM table
(QPSK, CR = 78/1024)			LDPC
MCS #0 from 64 QAM table
(QPSK, CR = 120/1024)			LDPC
MCS #0 from 64 QAM table
(QPSK, CR = 120/1024)			LDPC, Table 3 MCS 1			LDPC, Table 3 MCS 6			LDPC with code rate 0.1, QPSK			LDPC with code rate 0.1, QPSK			LDPC with code rate 0.05, QPSK			LDPC with code rate 0.05, QPSK                         


			Packet size 						256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit			256bit


			DMRS configuration						Type 1, 2 symbol DMRS			Type 1, 2 symbol DMRS			Type 1, 1 symbol DMRS			Type 1, 1 symbol DMRS			Type 1, 2 symbol DMRS			Type 1, 2 symbol DMRS for 14 os, 1symbol DMRS for 7 os			Type 1, 1 symbol DMRS			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			1 symbol DMRS, Config. 1, 3 dB power boost			Type 2, 2 symbols DMRS			Type 2, 1 symbol DMRS			Type 1, 1 symbol DMRS			Type 1, 1 symbol DMRS			Type 1, 1 symbol DMRS			Type 1, 1 symbol DMRS








5%SINR_700MHz_ModelA




















			Source			Huawei			CATT			CMCC			Nokia			Intel			Sharp			Ericsson																																																																					Mean									Huawei			CATT 12 RB			CMCC			Nokia			Intel			Sharp			Ericsson			CATT 8RB			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean





			5%-tile SINR (dB)			-2.261315			-1.55			-2.29232			9.41			-1.9365			-2.6562			0.1578641338			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-0.04						5%-tile SINR (dB)			-2.641061			1.27			-1.32272			8.04			-2.6378			0.4415			0.8322503896			1.48			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.19


			DL SINR																																																																																																UL SINR


			0			-12.796808			-5.63			-5.90528			4.58			-6.8558			-6.4683			-6.8175044639																																																																					-5.70									-30.14			-21.24			-8.74437			-1.62			-16.37			-1.3577			-5.18			-21.55																																																																		-13.27


			1			-4.482087			-3.37			-3.84019			5.88			-3.5767			-4.577			-2.426841881																																																																					-2.34									-11.11			-7.26			-4.1886			2.08			-4.36			-0.3276			-0.81			-6.14																																																																		-4.02


			2			-3.621458			-2.77			-3.3923			7.21			-2.9214			-3.8562			-1.3416536847																																																																					-1.53									-7.49			-4.08			-3.09137			5.31			-3.71			0.0494			-0.27			-2.87																																																																		-2.02


			3			-3.054303			-2.39			-3.00707			8.3			-2.5229			-3.3519			-0.7512606412																																																																					-0.97									-4.97			-1.49			-2.33101			6.48			-3.18			0.2132			0.21			-0.38																																																																		-0.68


			4			-2.622321			-1.9			-2.61464			8.9			-2.2131			-2.9671			-0.313590529																																																																					-0.53									-3.50			0.11			-1.76201			7.37			-2.89			0.3253			0.49			1.02																																																																		0.14


			5			-2.261315			-1.55			-2.29232			9.41			-1.9365			-2.6562			0.1578641338																																																																					-0.16									-2.64			1.27			-1.32272			8.04			-2.64			0.4415			0.83			1.48																																																																		0.68


			6			-1.937276			-1.21			-2.07148			9.87			-1.6545			-2.3689			0.6279605247																																																																					0.18									-2.05			1.71			-1.00511			8.56			-2.45			0.5157			1.09			1.71																																																																		1.01


			7			-1.641595			-0.99			-1.88718			10.3			-1.3791			-2.0871			0.9447676684																																																																					0.47									-1.59			1.95			-0.698251			8.90			-2.27			0.6374			1.31			1.89																																																																		1.27


			8			-1.363626			-0.76			-1.60113			10.73			-1.1369			-1.8552			1.2759519781																																																																					0.76									-1.21			2.07			-0.440171			9.19			-2.09			0.7351			1.49			2.03																																																																		1.47


			9			-1.111664			-0.61			-1.28448			11.1			-0.9052			-1.6272			1.5561808133																																																																					1.02									-0.87			2.17			-0.227351			9.53			-1.96			0.8018			1.70			2.12																																																																		1.66


			10			-0.873395			-0.47			-0.970744			11.48			-0.741			-1.4657			1.8531670583																																																																					1.26									-0.57			2.24			0.0127607			9.80			-1.84			0.8754			1.90			2.19																																																																		1.83


			11			-0.648908			-0.3			-0.838071			11.78			-0.561			-1.2555			2.1296407808																																																																					1.47									-0.30			2.3			0.208986			10.03			-1.72			0.9469			2.11			2.26																																																																		1.98


			12			-0.424196			-0.04			-0.706026			11.99			-0.3783			-1.047			2.462603409																																																																					1.69									-0.05			2.36			0.487511			10.27			-1.61			1.0105			2.26			2.30																																																																		2.13


			13			-0.214333			0.15			-0.558348			12.29			-0.2168			-0.8554			2.6924952414																																																																					1.90									0.18			2.41			0.691821			10.48			-1.53			1.0896			2.38			2.37																																																																		2.26


			14			-0.009208			0.3			-0.320784			12.49			-0.0646			-0.6962			2.8834515262																																																																					2.08									0.41			2.47			0.92699			10.68			-1.42			1.145			2.52			2.42																																																																		2.39


			15			0.192557			0.55			-0.194781			12.75			0.0903			-0.537			3.120020341																																																																					2.28									0.62			2.52			1.15675			10.88			-1.32			1.1806			2.65			2.47																																																																		2.52


			16			0.38767			0.72			-0.0360583			13			0.2253			-0.3998			3.3307368261																																																																					2.46									0.82			2.56			1.36486			11.03			-1.23			1.2232			2.76			2.51																																																																		2.63


			17			0.58151			0.92			0.0987332			13.2			0.3617			-0.2398			3.6210978383																																																																					2.65									1.01			2.6			1.50881			11.21			-1.14			1.2742			2.89			2.56																																																																		2.74


			18			0.772104			1.12			0.206295			13.41			0.5153			-0.0924			3.8551573809																																																																					2.83									1.20			2.64			1.69944			11.35			-1.06			1.3075			3.04			2.59																																																																		2.85


			19			0.949995			1.25			0.324258			13.64			0.649			0.0245			4.0808996985																																																																					2.99									1.37			2.69			1.89244			11.50			-0.99			1.3419			3.17			2.64																																																																		2.95


			20			1.129102			1.39			0.532825			13.91			0.8025			0.1445			4.3888306701																																																																					3.19									1.55			2.73			2.11221			11.61			-0.92			1.3607			3.33			2.67																																																																		3.06


			21			1.305375			1.51			0.760718			14.15			0.9177			0.2939			4.6034454387																																																																					3.36									1.72			2.76			2.32586			11.75			-0.85			1.3817			3.44			2.71																																																																		3.16


			22			1.481163			1.7			0.857049			14.34			1.0752			0.394			4.781475939																																																																					3.52									1.89			2.79			2.4679			11.91			-0.77			1.4293			3.57			2.75																																																																		3.25


			23			1.652758			1.83			0.921144			14.51			1.2394			0.4958			5.0344584807																																																																					3.67									2.05			2.83			2.64238			12.04			-0.67			1.4725			3.68			2.78																																																																		3.35


			24			1.825174			1.98			1.0723			14.71			1.4128			0.6591			5.3168361089																																																																					3.85									2.20			2.86			2.81044			12.18			-0.62			1.5036			3.78			2.81																																																																		3.44


			25			1.996655			2.14			1.33981			14.91			1.5995			0.795			5.5696956403																																																																					4.05									2.36			2.89			2.96613			12.31			-0.52			1.5458			3.89			2.85																																																																		3.54


			26			2.168745			2.35			1.47535			15.1			1.7504			0.9082			5.8038763652																																																																					4.22									2.51			2.92			3.12088			12.42			-0.42			1.5816			4.00			2.88																																																																		3.63


			27			2.342969			2.55			1.6315			15.3			1.9159			1.0338			6.0345781357																																																																					4.40									2.66			2.95			3.25472			12.54			-0.34			1.6102			4.11			2.92																																																																		3.71


			28			2.509836			2.76			1.83908			15.53			2.0959			1.1667			6.238857172																																																																					4.59									2.81			2.97			3.40449			12.67			-0.26			1.6479			4.19			2.95																																																																		3.80


			29			2.674599			2.93			1.99341			15.76			2.2614			1.3126			6.4637763838																																																																					4.77									2.96			3			3.55205			12.77			-0.20			1.6755			4.30			3.00																																																																		3.88


			30			2.838692			3.07			2.23115			15.92			2.4375			1.4845			6.7552063429																																																																					4.96									3.10			3.03			3.70844			12.86			-0.14			1.7231			4.39			3.02																																																																		3.96


			31			3.002906			3.22			2.45073			16.09			2.6175			1.6389			6.9972147689																																																																					5.15									3.25			3.05			3.84443			12.97			-0.10			1.7609			4.47			3.05																																																																		4.04


			32			3.16242			3.38			2.60004			16.25			2.8161			1.7935			7.1836945208																																																																					5.31									3.39			3.08			3.99117			13.07			-0.02			1.7889			4.54			3.07																																																																		4.11


			33			3.321816			3.51			2.84882			16.43			3.0093			1.9938			7.4077803607																																																																					5.50									3.53			3.11			4.13394			13.16			0.06			1.8264			4.62			3.09																																																																		4.19


			34			3.490782			3.65			3.00323			16.62			3.1814			2.1307			7.7164974579																																																																					5.68									3.67			3.13			4.25708			13.26			0.13			1.8482			4.70			3.11																																																																		4.26


			35			3.653631			3.84			3.29275			16.84			3.3615			2.283			7.9195486991																																																																					5.88									3.81			3.16			4.37814			13.33			0.21			1.8857			4.78			3.13																																																																		4.34


			36			3.819355			4.06			3.48611			17.05			3.527			2.4462			8.0732059732																																																																					6.07									3.95			3.18			4.48745			13.44			0.27			1.9213			4.86			3.15																																																																		4.41


			37			3.98216			4.23			3.61823			17.31			3.7388			2.5884			8.3333006492																																																																					6.26									4.09			3.21			4.59394			13.53			0.37			1.9739			4.95			3.18																																																																		4.49


			38			4.149147			4.39			3.75502			17.49			3.9532			2.7418			8.6254119969																																																																					6.44									4.22			3.23			4.73039			13.62			0.45			2.0056			5.02			3.20																																																																		4.56


			39			4.316387			4.52			3.91314			17.66			4.169			2.8924			8.847569333																																																																					6.62									4.36			3.25			4.86759			13.71			0.52			2.0342			5.10			3.24																																																																		4.63


			40			4.488246			4.71			4.18098			17.85			4.3941			3.0539			9.1083159901																																																																					6.83									4.50			3.28			5.08278			13.81			0.60			2.0651			5.19			3.28																																																																		4.72


			41			4.667315			4.9			4.35752			18.06			4.5993			3.2236			9.4005274619																																																																					7.03									4.64			3.3			5.1994			13.92			0.68			2.1059			5.25			3.30																																																																		4.80


			42			4.846501			5.14			4.58442			18.22			4.8137			3.3917			9.6074745179																																																																					7.23									4.78			3.33			5.36352			13.99			0.76			2.1383			5.30			3.33																																																																		4.87


			43			5.027778			5.3			4.7186			18.45			5.011			3.5758			9.8454431528																																																																					7.42									4.91			3.36			5.48165			14.08			0.82			2.1692			5.35			3.35																																																																		4.94


			44			5.206514			5.52			4.8255			18.57			5.2479			3.7607			10.1020804469																																																																					7.60									5.05			3.38			5.61041			14.15			0.87			2.191			5.43			3.37																																																																		5.01


			45			5.386425			5.76			5.01083			18.76			5.4664			3.9459			10.3569043798																																																																					7.81									5.19			3.4			5.73793			14.24			0.94			2.2428			5.48			3.40																																																																		5.08


			46			5.57226			5.95			5.23084			18.98			5.6821			4.1754			10.5665577401																																																																					8.02									5.33			3.42			5.86563			14.34			1.02			2.2698			5.54			3.41																																																																		5.15


			47			5.761388			6.13			5.37207			19.16			5.9125			4.3401			10.7769704605																																																																					8.21									5.46			3.45			5.97693			14.43			1.09			2.3104			5.60			3.44																																																																		5.22


			48			5.954785			6.32			5.4836			19.39			6.1521			4.5052			11.0104252075																																																																					8.40									5.60			3.47			6.09545			14.50			1.13			2.3394			5.64			3.46																																																																		5.28


			49			6.149579			6.53			5.67623			19.61			6.3785			4.6912			11.2355559413																																																																					8.61									5.74			3.49			6.25324			14.57			1.20			2.3803			5.69			3.48																																																																		5.35


			50			6.339039			6.7			5.93264			19.85			6.6141			4.962			11.4634073017																																																																					8.84									5.88			3.51			6.40412			14.65			1.27			2.426			5.75			3.51																																																																		5.42


			51			6.525624			6.95			6.14998			20.1			6.908			5.1289			11.6733544188																																																																					9.06									6.02			3.52			6.53652			14.73			1.35			2.4688			5.82			3.52																																																																		5.50


			52			6.711444			7.17			6.24873			20.35			7.1992			5.3326			11.8403043377																																																																					9.26									6.16			3.54			6.6794			14.82			1.41			2.5073			5.87			3.54																																																																		5.57


			53			6.908952			7.33			6.60179			20.61			7.4283			5.5554			12.0549891708																																																																					9.50									6.30			3.56			6.80633			14.90			1.47			2.5573			5.94			3.56																																																																		5.64


			54			7.10257			7.57			6.86209			20.84			7.6666			5.78			12.3259316228																																																																					9.74									6.44			3.59			6.92468			14.97			1.55			2.6059			6.00			3.58																																																																		5.71


			55			7.297208			7.8			7.01869			21.11			7.9962			5.9223			12.6300819392																																																																					9.97									6.58			3.61			7.04548			15.05			1.63			2.65			6.04			3.61																																																																		5.78


			56			7.494486			8.01			7.16985			21.31			8.2874			6.1371			12.9198460561																																																																					10.19									6.72			3.64			7.16684			15.14			1.70			2.6851			6.09			3.63																																																																		5.85


			57			7.700771			8.21			7.32396			21.5			8.5694			6.3731			13.1806457926																																																																					10.41									6.87			3.66			7.29823			15.22			1.76			2.7294			6.15			3.64																																																																		5.91


			58			7.912948			8.5			7.50021			21.84			8.858			6.6266			13.4023473537																																																																					10.66									7.01			3.68			7.40385			15.32			1.83			2.7784			6.19			3.67																																																																		5.98


			59			8.127348			8.83			7.65106			22.08			9.1347			6.8748			13.7070320315																																																																					10.91									7.15			3.7			7.5294			15.40			1.89			2.8192			6.24			3.69																																																																		6.05


			60			8.344682			9.06			7.89198			22.26			9.4365			7.062			14.0321303991																																																																					11.16									7.30			3.72			7.66366			15.46			1.96			2.8406			6.27			3.71																																																																		6.12


			61			8.570816			9.31			8.11351			22.5			9.7132			7.2859			14.2725006953																																																																					11.40									7.45			3.75			7.78537			15.56			2.04			2.8825			6.32			3.73																																																																		6.19


			62			8.803975			9.58			8.48446			22.73			9.9793			7.5235			14.6482762813																																																																					11.68									7.60			3.76			7.9161			15.65			2.12			2.9272			6.37			3.75																																																																		6.26


			63			9.042237			9.86			8.82015			22.99			10.256			7.758			14.9530549968																																																																					11.95									7.75			3.78			8.03062			15.74			2.18			2.9777			6.42			3.77																																																																		6.33


			64			9.285387			10.16			9.01167			23.24			10.5724			8.0086			15.2728345789																																																																					12.22									7.90			3.8			8.16127			15.85			2.26			3.0354			6.46			3.79																																																																		6.41


			65			9.534195			10.41			9.2762			23.42			10.906			8.289			15.6008692493																																																																					12.49									8.05			3.82			8.26071			15.92			2.31			3.1034			6.49			3.82																																																																		6.47


			66			9.79411			10.78			9.61998			23.61			11.2568			8.506			15.8790274826																																																																					12.78									8.21			3.84			8.38768			16.01			2.38			3.1546			6.52			3.84																																																																		6.54


			67			10.055906			11			9.92851			23.82			11.5692			8.7862			16.2652393486																																																																					13.06									8.37			3.87			8.5551			16.11			2.45			3.1932			6.57			3.86																																																																		6.62


			68			10.326091			11.27			10.1076			24.13			11.9015			9.0914			16.6113924003																																																																					13.35									8.52			3.89			8.71525			16.19			2.52			3.2479			6.60			3.89																																																																		6.70
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			72			11.481426			12.62			11.5078			25.06			13.2134			10.383			17.9017117503																																																																					14.60									9.17			4			9.24549			16.62			2.75			3.5406			6.74			3.99																																																																		7.01
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			92			20.512501			22.06			20.5379			31.53			25.9327			20.0395			27.6689804594																																																																					24.04									13.18			4.65			12.5394			19.53			4.03			5.1118			7.41			4.67																																																																		8.89


			93			21.263592			22.76			21.3199			31.78			27.0301			20.9039			28.4573265877																																																																					24.79									13.46			4.69			12.7748			19.70			4.14			5.1797			8.07			4.72																																																																		9.09


			94			22.051315			23.47			22.0051			32.07			28.301			22.0599			29.4068764702																																																																					25.62									13.78			4.75			12.9655			20.01			4.20			5.2718			9.31			4.78																																																																		9.38


			95			22.873202			24.33			22.9978			32.32			29.7254			23.0345			30.6661108021																																																																					26.56									14.12			4.81			13.2598			20.25			4.29			5.4069			10.64			4.86																																																																		9.70


			96			23.721943			24.98			23.5719			32.64			31.3709			23.7484			31.8796824063																																																																					27.42									14.51			4.89			13.5669			20.53			4.35			5.544			11.82			4.92																																																																		10.02


			97			24.580994			25.83			24.1482			32.87			32.9556			24.7432			33.0617127546																																																																					28.31									14.95			4.97			13.9569			20.87			4.44			5.6793			13.18			4.99																																																																		10.38


			98			25.472262			26.28			25.8436			33.13			34.9281			25.4443			34.6038133263																																																																					29.39									15.52			5.05			14.4843			21.19			4.52			5.87			14.80			5.10																																																																		10.82


			99			26.454303			26.93			26.1429			33.29			37.3176			26.161			36.6029938867																																																																					30.41									16.36			5.28			15.1504			21.79			4.62			6.1108			17.90			5.26																																																																		11.56


			100			37.836272			31.58			27.2028			33.37			46.0958			28.0741			47.9242832273																																																																					36.01									21.04			6.03			17.592			22.21			5.25			7.1251			25.03			5.87																																																																		13.77
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			Source			Huawei			NTT DOCOMO			CATT			Intel			Sharp			Ericsson																																																																								Mean									Huawei			NTT DOCOMO			CATT 12 RB			Intel			Sharp			Ericsson			CATT 8RB			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean





			5%-tile SINR (dB)			-2.178004			-2.0953			-1.5			-1.9047			-2.6246			-0.0590917498			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-0.36						5%-tile SINR (dB)			-1.542583			-1.6161			3.81			-2.4747			0.4718			0.6467953157			4			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.11


			DL SINR																																																																																																UL SINR


			0			-9.20155			-6.6143			-6.18			-6.834			-6.72			-6.4141341979																																																																								-6.99									-23.170056			-13.288			-13.44			-10.2764			-1.4067			-3.7112805607			-13.65																																																																					-11.28


			1			-4.399896			-3.9471			-3.26			-3.5874			-4.43			-2.7276253845																																																																								-3.72									-5.384787			-3.1451			-2.57			-3.7289			-0.5826			-1.1228322458			-1.62																																																																					-2.59


			2			-3.571355			-3.3358			-2.63			-2.9052			-3.75			-1.779253749																																																																								-2.99									-3.459998			-2.5585			-0.23			-3.1379			-0.1188			-0.4126507691			1.4																																																																					-1.22


			3			-3.020536			-2.7999			-2.18			-2.5263			-3.28			-0.9702966687																																																																								-2.46									-2.604397			-2.1643			2.36			-2.9003			0.0969			0.0334074112			2.81																																																																					-0.34


			4			-2.564581			-2.4139			-1.75			-2.2067			-2.94			-0.434430516																																																																								-2.05									-2.008066			-1.8694			3.13			-2.656			0.3462			0.3262592626			3.62																																																																					0.13


			5			-2.178004			-2.0953			-1.5			-1.9047			-2.62			-0.0590917498																																																																								-1.73									-1.542583			-1.6161			3.81			-2.4747			0.4718			0.6467953157			4																																																																					0.47


			6			-1.845974			-1.8726			-1.22			-1.695			-2.34			0.275383046																																																																								-1.45									-1.164549			-1.4075			4.16			-2.3174			0.5516			0.9542613731			4.29																																																																					0.72


			7			-1.554557			-1.6166			-1.01			-1.4133			-2.05			0.7340819709																																																																								-1.15									-0.837088			-1.222			4.43			-2.159			0.6361			1.2246606628			4.58																																																																					0.95


			8			-1.288155			-1.425			-0.74			-1.1632			-1.85			1.0026161685																																																																								-0.91									-0.549116			-1.0213			4.71			-2.0211			0.7007			1.4299087327			4.74																																																																					1.14


			9			-1.035541			-1.2286			-0.5			-0.8954			-1.62			1.2719566998																																																																								-0.67									-0.285038			-0.90508			4.86			-1.9077			0.7655			1.6278427611			4.92																																																																					1.30


			10			-0.791501			-1.0439			-0.3			-0.7097			-1.44			1.5758109492																																																																								-0.45									-0.038623			-0.72726			5.01			-1.8103			0.8218			1.8054834163			5.04																																																																					1.44


			11			-0.558262			-0.86413			-0.06			-0.5265			-1.27			1.7876377318																																																																								-0.25									0.182676			-0.61086			5.14			-1.7101			0.8744			2.0257821894			5.13																																																																					1.58


			12			-0.332415			-0.65233			0.13			-0.3497			-1.07			2.1065308121																																																																								-0.03									0.396582			-0.5031			5.29			-1.62			0.9111			2.1810988148			5.25																																																																					1.70


			13			-0.113514			-0.4976			0.3			-0.1791			-0.89			2.4456209599																																																																								0.18									0.601098			-0.38982			5.4			-1.5233			0.9604			2.3518916364			5.39																																																																					1.83


			14			0.096012			-0.32919			0.47			-0.0326			-0.77			2.6978696749																																																																								0.35									0.794495			-0.28232			5.51			-1.4421			1.0212			2.4986289538			5.49																																																																					1.94


			15			0.306476			-0.15467			0.66			0.119			-0.58			2.9777297759																																																																								0.56									0.978739			-0.16951			5.64			-1.3652			1.0754			2.6231203329			5.61																																																																					2.06


			16			0.50834			0.0072966			0.83			0.2681			-0.43			3.236908007																																																																								0.74									1.151486			-0.051062			5.72			-1.2658			1.1401			2.7266430257			5.73																																																																					2.16


			17			0.702198			0.13308			0.99			0.4096			-0.30			3.4675001755																																																																								0.90									1.325623			0.07042			5.83			-1.2014			1.1914			2.8430719701			5.84																																																																					2.27


			18			0.88859			0.25061			1.17			0.5612			-0.16			3.7419657964																																																																								1.08									1.492429			0.16966			5.89			-1.1264			1.2417			2.993662162			5.93																																																																					2.37


			19			1.069929			0.3764			1.3			0.7052			0.01			4.0785976524																																																																								1.26									1.652795			0.27398			5.98			-1.0472			1.2822			3.1125236466			5.99																																																																					2.46


			20			1.244246			0.50152			1.44			0.829			0.19			4.296180873																																																																								1.42									1.812237			0.35762			6.07			-0.9777			1.3514			3.2567914778			6.07																																																																					2.56


			21			1.41945			0.63517			1.59			0.9856			0.31			4.5841180863																																																																								1.59									1.966138			0.45126			6.14			-0.9082			1.3904			3.3930223236			6.13																																																																					2.65


			22			1.59265			0.7686			1.74			1.1296			0.48			4.8310249743																																																																								1.76									2.115087			0.53541			6.21			-0.8464			1.4332			3.5007039749			6.24																																																																					2.74


			23			1.764832			0.89538			1.92			1.2901			0.59			5.0571686945																																																																								1.92									2.263401			0.67021			6.29			-0.7703			1.4762			3.6295604977			6.32																																																																					2.84


			24			1.934349			1.0435			2.06			1.4442			0.75			5.291085515																																																																								2.09									2.410083			0.76106			6.34			-0.7055			1.5133			3.7355147907			6.38																																																																					2.92


			25			2.10478			1.2002			2.18			1.5794			0.90			5.577021818																																																																								2.26									2.554093			0.85893			6.39			-0.6224			1.5461			3.831048448			6.41																																																																					3.00


			26			2.270234			1.3391			2.39			1.7739			1.04			5.7945234221																																																																								2.44									2.693696			0.95327			6.46			-0.5505			1.5736			3.9559551778			6.47																																																																					3.08


			27			2.429286			1.4411			2.56			1.9596			1.21			6.0039209616																																																																								2.60									2.832093			1.0515			6.51			-0.4744			1.6203			4.0496622955			6.52																																																																					3.16


			28			2.598083			1.5778			2.69			2.1453			1.34			6.2069186562																																																																								2.76									2.968998			1.1626			6.57			-0.4053			1.6543			4.1301787209			6.58																																																																					3.24


			29			2.764665			1.6956			2.83			2.3272			1.50			6.431957198																																																																								2.92									3.106135			1.2529			6.62			-0.335			1.7183			4.228983801			6.63																																																																					3.32


			30			2.926896			1.8559			2.97			2.5218			1.67			6.629045009																																																																								3.10									3.2418			1.3576			6.68			-0.2756			1.7591			4.3164660374			6.72																																																																					3.40


			31			3.088201			2.0455			3.16			2.686			1.80			6.8900029671																																																																								3.28									3.374127			1.4608			6.75			-0.2115			1.7959			4.4005105893			6.76																																																																					3.48


			32			3.249274			2.2123			3.29			2.8692			1.91			7.1661788071																																																																								3.45									3.509232			1.5778			6.81			-0.1494			1.8254			4.4844304558			6.8																																																																					3.55


			33			3.413604			2.3429			3.43			3.0296			2.04			7.3787560843																																																																								3.61									3.644266			1.693			6.87			-0.0772			1.8596			4.5672767441			6.85																																																																					3.63


			34			3.577772			2.4636			3.59			3.2279			2.16			7.6365305421																																																																								3.78									3.77907			1.7953			6.93			-0.0116			1.8929			4.6357492196			6.91																																																																					3.70


			35			3.744911			2.6403			3.72			3.4313			2.31			7.870979743																																																																								3.95									3.910783			1.8744			6.99			0.0661			1.9262			4.7354424454			6.95																																																																					3.78


			36			3.908045			2.7741			3.85			3.6246			2.48			8.1892872031																																																																								4.14									4.040944			1.9809			7.04			0.1519			1.9502			4.8074514571			7																																																																					3.85


			37			4.076126			2.9321			3.95			3.8027			2.64			8.5012460134																																																																								4.32									4.17236			2.0651			7.1			0.2098			1.9838			4.8785280531			7.05																																																																					3.92


			38			4.244322			3.0895			4.11			4.0352			2.81			8.7023306203																																																																								4.50									4.302458			2.1687			7.15			0.2882			2.0209			4.9585448263			7.09																																																																					4.00


			39			4.409356			3.2903			4.26			4.2234			2.97			8.9081537366																																																																								4.68									4.43197			2.2972			7.19			0.362			2.0668			5.0223203775			7.12																																																																					4.07


			40			4.578989			3.4627			4.42			4.4457			3.13			9.1490651172																																																																								4.86									4.564633			2.3987			7.22			0.4459			2.0915			5.0948260752			7.18																																																																					4.14


			41			4.750663			3.6608			4.59			4.6276			3.32			9.389793742																																																																								5.06									4.693422			2.5205			7.28			0.503			2.1232			5.1903365344			7.24																																																																					4.22


			42			4.920425			3.8477			4.76			4.8285			3.48			9.5976211145																																																																								5.24									4.824913			2.6312			7.34			0.5612			2.1612			5.2738649883			7.3																																																																					4.30


			43			5.095756			4.0117			4.98			5.0647			3.67			9.8750025171																																																																								5.45									4.954955			2.7453			7.38			0.6393			2.1897			5.3378580489			7.34																																																																					4.37


			44			5.27007			4.2282			5.17			5.3111			3.84			10.090906053																																																																								5.65									5.08696			2.8459			7.43			0.7266			2.2274			5.3830393401			7.38																																																																					4.44


			45			5.447392			4.4068			5.3			5.541			4.03			10.4157853712																																																																								5.86									5.219523			2.9774			7.48			0.7946			2.2845			5.4522148918			7.44																																																																					4.52


			46			5.628271			4.5928			5.48			5.7747			4.22			10.618014555																																																																								6.05									5.35204			3.0839			7.5			0.8513			2.3221			5.5193541264			7.5																																																																					4.59


			47			5.800128			4.7606			5.65			5.9995			4.41			10.8757343593																																																																								6.25									5.48233			3.1981			7.54			0.9177			2.3732			5.5929324285			7.54																																																																					4.66


			48			5.984028			4.9839			5.83			6.2092			4.62			11.0772846782																																																																								6.45									5.614841			3.2932			7.58			0.9988			2.4048			5.6414320498			7.59																																																																					4.73


			49			6.167886			5.2107			6.05			6.4227			4.83			11.3159521017																																																																								6.67									5.747106			3.421			7.63			1.0823			2.4329			5.6917904894			7.63																																																																					4.81


			50			6.353427			5.3813			6.24			6.6615			5.01			11.5354522846																																																																								6.86									5.878061			3.5486			7.67			1.1573			2.4731			5.7387478095			7.68																																																																					4.88


			51			6.545475			5.5862			6.48			6.9318			5.18			11.7919456811																																																																								7.09									6.010256			3.6771			7.72			1.2435			2.5129			5.7853415582			7.71																																																																					4.95


			52			6.734904			5.7844			6.65			7.1959			5.36			12.0322625153																																																																								7.29									6.146711			3.7893			7.78			1.3126			2.5388			5.8372271191			7.75																																																																					5.02


			53			6.926025			5.9797			6.85			7.4877			5.61			12.2604919255																																																																								7.52									6.283536			3.9153			7.82			1.3887			2.599			5.8958787158			7.79																																																																					5.10


			54			7.118073			6.2384			7.07			7.782			5.81			12.4527630556																																																																								7.75									6.419367			3.9888			7.87			1.4637			2.6327			5.935686998			7.84																																																																					5.16


			55			7.316506			6.4408			7.19			8.0536			5.99			12.6934875724																																																																								7.95									6.5523			4.1054			7.92			1.5343			2.6679			5.9847732141			7.89																																																																					5.24


			56			7.518019			6.6405			7.36			8.3606			6.20			13.0014530466																																																																								8.18									6.688712			4.2034			7.97			1.6019			2.7122			6.0328299689			7.95																																																																					5.31


			57			7.721907			6.9328			7.62			8.66			6.47			13.2272866379																																																																								8.44									6.824242			4.3408			8.03			1.673			2.757			6.0707877211			8																																																																					5.39


			58			7.932836			7.1886			7.86			8.9392			6.70			13.4568266922																																																																								8.68									6.962895			4.4505			8.08			1.7262			2.7948			6.1275163722			8.05																																																																					5.46


			59			8.154206			7.4187			7.98			9.2146			6.94			13.7111230527																																																																								8.90									7.101742			4.5389			8.12			1.7961			2.8296			6.176225177			8.11																																																																					5.52


			60			8.374634			7.708			8.2			9.5139			7.18			13.9711430758																																																																								9.16									7.243224			4.6546			8.16			1.8574			2.8781			6.2162542314			8.15																																																																					5.59


			61			8.594968			7.9354			8.47			9.7931			7.43			14.2864128097																																																																								9.42									7.381535			4.7812			8.21			1.925			2.947			6.2677998229			8.21																																																																					5.67


			62			8.822357			8.2103			8.7			10.1153			7.65			14.5284431463																																																																								9.67									7.520043			4.8917			8.27			1.9867			3.0108			6.3111359215			8.27																																																																					5.75


			63			9.050992			8.4453			8.92			10.4046			7.83			14.8353040243																																																																								9.91									7.665272			5.0005			8.33			2.0539			3.0639			6.3463626197			8.31																																																																					5.82


			64			9.291329			8.6999			9.2			10.7166			8.13			15.0433239394																																																																								10.18									7.809797			5.1093			8.39			2.1187			3.151			6.3792989521			8.35																																																																					5.90


			65			9.534036			8.9514			9.45			11.0425			8.38			15.3626477443																																																																								10.45									7.953221			5.2029			8.43			2.1949			3.2326			6.4115360852			8.4																																																																					5.98


			66			9.784923			9.2195			9.69			11.3368			8.70			15.6831714408																																																																								10.73									8.100676			5.3108			8.48			2.25			3.3027			6.4520345975			8.46																																																																					6.05


			67			10.038			9.5506			9.97			11.6565			8.95			15.9387204917																																																																								11.02									8.250949			5.3988			8.52			2.3183			3.3787			6.4957004104			8.49																																																																					6.12


			68			10.308393			9.9283			10.25			11.9988			9.22			16.2524503018																																																																								11.33									8.401564			5.5217			8.56			2.3793			3.436			6.5381371611			8.54																																																																					6.20


			69			10.579493			10.243			10.61			12.3222			9.54			16.5456641574																																																																								11.64									8.552928			5.6453			8.62			2.4605			3.4918			6.5682227553			8.58																																																																					6.27


			70			10.863582			10.508			10.94			12.5761			9.80			16.9305447756																																																																								11.94									8.708101			5.7766			8.68			2.5463			3.5762			6.5974607622			8.64																																																																					6.36


			71			11.148946			10.862			11.2			12.9753			10.12			17.3325021247																																																																								12.27									8.86527			5.8805			8.76			2.6034			3.6248			6.6437001813			8.67																																																																					6.44


			72			11.443613			11.172			11.53			13.4149			10.42			17.7945114042																																																																								12.63									9.022849			5.9751			8.82			2.6946			3.7173			6.6822093925			8.73																																																																					6.52


			73			11.761113			11.453			11.92			13.8053			10.85			18.1045599839																																																																								12.98									9.182448			6.0977			8.87			2.7568			3.7973			6.7146519058			8.78																																																																					6.60


			74			12.077324			11.721			12.15			14.2146			11.24			18.4376921575																																																																								13.31									9.344851			6.2305			8.93			2.8212			3.849			6.7480868536			8.84																																																																					6.68


			75			12.393402			12.065			12.61			14.6529			11.65			18.8182095886																																																																								13.70									9.508042			6.3382			8.98			2.8814			3.8958			6.7804617125			8.9																																																																					6.75


			76			12.723824			12.503			12.95			15.066			12.00			19.1393004218																																																																								14.06									9.674368			6.4795			9.05			2.9459			4.0099			6.8129074436			8.97																																																																					6.85


			77			13.057582			12.855			13.38			15.5385			12.36			19.546079369																																																																								14.46									9.84405			6.5972			9.11			3.0049			4.0892			6.8488072248			9.03																																																																					6.93


			78			13.403679			13.195			13.74			15.9301			12.66			19.9720207337																																																																								14.82									10.015676			6.7287			9.16			3.0709			4.167			6.8804858349			9.09																																																																					7.02


			79			13.758762			13.628			14.12			16.4177			13.03			20.3751044479																																																																								15.22									10.188926			6.8607			9.22			3.1373			4.2785			6.9205307566			9.14																																																																					7.11


			80			14.14155			14.094			14.44			16.8497			13.51			20.8580543996																																																																								15.65									10.366126			6.9981			9.3			3.2103			4.3614			6.9581408836			9.19																																																																					7.20


			81			14.527162			14.55			15.15			17.3298			14.00			21.4184825496																																																																								16.16									10.546952			7.1162			9.38			3.2864			4.428			6.9888752772			9.26																																																																					7.29


			82			14.908851			15.027			15.5			17.9084			14.40			21.8482817404																																																																								16.60									10.7331			7.2329			9.46			3.3548			4.5074			7.0175269847			9.33																																																																					7.38


			83			15.313277			15.488			15.85			18.5236			14.89			22.4733677012																																																																								17.09									10.92125			7.3656			9.52			3.4235			4.5836			7.0489799051			9.42																																																																					7.47


			84			15.756906			16.014			16.21			19.1337			15.39			22.9699887918																																																																								17.58									11.11871			7.5025			9.58			3.4984			4.6358			7.0833757813			9.49																																																																					7.56


			85			16.226828			16.44			16.78			19.7868			16.00			23.4291509161																																																																								18.11									11.316205			7.6372			9.65			3.5687			4.7002			7.1269130096			9.57																																																																					7.65


			86			16.709832			16.924			17.36			20.4715			16.51			23.94785509																																																																								18.65									11.524325			7.7556			9.72			3.6382			4.7912			7.161546526			9.64																																																																					7.75


			87			17.257856			17.522			17.82			21.04			17.02			24.4726537157																																																																								19.19									11.735509			7.9028			9.79			3.7035			4.8725			7.1965888635			9.74																																																																					7.85


			88			17.827694			18.168			18.46			21.7563			17.54			25.0841753359																																																																								19.81									11.952387			8.0156			9.86			3.7714			4.9381			7.2328613244			9.82																																																																					7.94


			89			18.436938			18.672			18.94			22.7821			18.20			25.8475278742																																																																								20.48									12.18643			8.1399			9.97			3.8211			4.998			7.2742203199			9.92																																																																					8.04


			90			19.086995			19.335			19.64			23.8141			18.89			26.4777430471																																																																								21.21									12.420917			8.2851			10.06			3.8961			5.0903			7.3179465086			10.05																																																																					8.16


			91			19.757918			19.923			20.11			25.1103			19.61			27.0728079995																																																																								21.93									12.670233			8.4442			10.18			3.9605			5.1695			7.3727331611			10.14																																																																					8.28


			92			20.469553			20.509			20.88			26.1765			20.23			28.0580303976																																																																								22.72									12.935338			8.569			10.28			4.0343			5.2671			7.4390226877			10.29																																																																					8.40


			93			21.229607			21.433			21.74			27.3399			21.08			28.8596709272																																																																								23.61									13.222154			8.7009			10.41			4.1151			5.3357			8.7976697107			10.44																																																																					8.72


			94			22.033237			22.367			22.36			28.7523			21.87			29.7088982192																																																																								24.52									13.532796			8.8973			10.55			4.204			5.4201			9.8863818995			10.62																																																																					9.02


			95			22.868			23.069			23.01			30.1494			22.63			30.6015431865																																																																								25.39									13.863371			9.0399			10.79			4.2681			5.5682			11.0989714995			10.79																																																																					9.35


			96			23.750434			23.856			23.94			31.6729			23.38			31.9998263918																																																																								26.43									14.247445			9.1937			11.05			4.3465			5.7081			12.1859239962			10.94																																																																					9.67


			97			24.63491			24.626			24.85			33.3885			24.39			33.2715730687																																																																								27.53									14.692791			9.3103			11.26			4.4304			5.8848			13.8090628286			11.14																																																																					10.08


			98			25.518307			25.418			25.51			35.4236			25.24			35.5409902045																																																																								28.78									15.26555			9.4869			11.53			4.5162			6.0906			15.5996743931			11.55																																																																					10.58


			99			26.499833			26.005			26.31			37.393			26.13			38.4449500361																																																																								30.13									16.099246			9.7301			11.99			4.6203			6.3436			18.0210140515			12.15																																																																					11.28


			100			35.086956			32.556			31.9			43.6955			27.82			46.3822623094																																																																								36.24									20.48403			10.233			13.59			5.256			7.2066						13.84																																																																					11.77
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Reliability_700MHz


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Frame structure			LOS/NLOS			Req.						Huawei			CATT			Nokia			Intel			Sharp			Ericsson			ZTE			CMCC			NEC												Mean			Var			Number of samples									Channel model B			Huawei			NTT Docomo			CATT			Nokia			Intel			Sharp			Ericsson			ZTE			NEC												Mean			Var			Number of samples


			DL Reliability			FDD																																																																								DL Reliability


						NR			2x2 SU-MIMO 14os one-shot (1 PDCCH+1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%			99.99980790%																																				99.9998079000%			ERROR:#DIV/0!			1												99.99981120%						99.99904400%																														99.9994276000%			0.0000054249			2


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO 7os one-shot (1 PDCCH+1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%			99.99981196%			99.99900429%						> 99.9999%						99.99984859%
99.999418 %																					99.9994081240%			0.0000057111			2												99.99981397%						99.99915800%						> 99.9999%						99.99978996%
99.999309 %																		99.9994859850%			0.0000046384			2


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO 4os slot aggregation = 2 (1 PDCCH + 2 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%			99.99953540%												99.9999%																								99.9997177000%			0.0000025781			2												99.99964600%															99.9999%																					99.9997730000%			0.0000017961			2


																		LOS			Reliability			99.999%


									16x4 SU-MIMO 14os (1PDCCH + 1 PDSCH)			30 kHz SCS						NLOS															99.99990000%																														99.9999000000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO 7os  (1 PDCCH+2 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															99.99999910%																																	99.9999991000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO 14os one-shot (1 PDCCH+1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																											>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0																																				>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%








						TDD


						NR												NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%








			UL Reliability			FDD																																																																								UL Reliability


						NR			1x8 SIMO, OFDMA, 14os one-shot (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%			99.9999950%																																				99.9999950000%			ERROR:#DIV/0!			1												99.99999970%																																				99.9999997000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			1x2 SIMO, OFDMA, 7os  (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															99.9999984375%																																	ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO, OFDMA, 7 4os one-shot (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																		99.999917442%
99.99982 %																																																									99.99991637%
99.99979 %																		ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%


						NR			4x16 SU-MIMO 14os (1 PDCCH + 1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%									99.99990000%																														99.9999000000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			1x8 SIMO 7os (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%												> 99.9999%																											ERROR:#DIV/0!			ERROR:#DIV/0!			0																								> 99.9999%																								ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%


						NR			1x2 SIMO, OFDMA, 4os (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%															99.999999986%																								99.9999999857%			ERROR:#DIV/0!			1																											99.99999998%																					99.9999999801%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			1x8 SIMO, OFDMA, 14os one-shot (1 PUSCH, 8RB)			30 kHz SCS						NLOS			Reliability			99.999%						99.9993300%																																																									99.9993300%																														99.9993300000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


									1x8 SIMO, OFDMA, 14os one-shot (1 PUSCH, 12RB)			30 kHz SCS						NLOS			Reliability			99.999%						99.9992300%																																																									99.9992300%																														99.9992300000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x8 SIMO, OFDMA, 7os one shot (1 PUSCH,12)			30 kHz SCS						NLOS			Reliability			99.999%						99.9993300%																																																									99.9993300%																														99.9993300000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x8 SIMO, OFDMA, 14os one shot (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																																																														99.999670000%															99.9996700000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x8 SIMO, OFDMA, 14os one shot (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																					99.9999999%																																																																								ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			1x2 SIMO, OFDMA, 14os one shot (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																											>99.9999%																																																						>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0





						TDD


						NR			2x8 SUMO OFDMA, 4os, 2 repetition(2 PUSCH)			60kHz SCS 			0.5ms periodicity 
DL:UL=1:1			NLOS			Reliability			99.999%																								99.99999580%															99.9999958000%			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0

















































































































































































































































































































































































































































































































5%SINR_4GHz_ModelA




















			Source			Huawei			CATT			CMCC			Nokia			Intel			Sharp			Ericsson																																																																					Mean									Huawei			CATT			CMCC			Nokia			Intel			Sharp			Ericsson			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean





			5%-tile SINR (dB)			-3.566328			-1.72			-3.4878			14.52			-2.091			-2.8471			1.9806793966			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.10						5%-tile SINR (dB)			-4.972335			-9.13			1.64955			3.2			-7.3769			1.151			0.8140818401			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-0.51


			DL SINR																																																																																																UL SINR


			0.00			-13.423281			-16.77			-7.14521			7.33			-12.0262			-14.6162			-4.3562219517																																																																					-8.72									-29.248374			-37.1			-8.387			-14.88			-26.005			-10.3884			-15.0051320989																																																																					-20.14


			1.00			-6.293144			-4.4			-5.36462			8.42			-4.2172			-5.2387			-0.9236751632																																																																					-2.57									-12.838968			-21.09			-2.19755			-11.76			-14.7284			-2.4535			-4.7497422855																																																																					-9.97


			2.00			-5.213496			-3.48			-4.88784			10.85			-3.3223			-4.1569			0.167304795																																																																					-1.43									-9.152309			-16.99			-0.542316			-6.02			-12.5666			-0.33			-1.8529376654																																																																					-6.78


			3.00			-4.537736			-2.74			-4.19535			12.82			-2.7915			-3.6376			0.9418764594																																																																					-0.59									-6.996876			-13.84			0.400574			-3.38			-10.6495			0.6708			-0.5274541011																																																																					-4.90


			4.00			-4.002741			-2.18			-3.84643			13.76			-2.3796			-3.2045			1.3570649558																																																																					-0.07									-5.752578			-11.51			1.09793			0.37			-8.9064			0.876			0.2741825506																																																																					-3.36


			5.00			-3.566328			-1.72			-3.4878			14.52			-2.091			-2.8471			1.9806793966																																																																					0.40									-4.972335			-9.13			1.64955			3.2			-7.3769			1.151			0.8140818401																																																																					-2.09


			6.00			-3.17796			-1.41			-3.11914			15.18			-1.7994			-2.5012			2.5042658077																																																																					0.81									-4.410475			-8.19			2.11741			5.06			-5.7857			1.3529			1.3133205546																																																																					-1.22


			7.00			-2.833962			-1.14			-2.88517			15.94			-1.4992			-2.2433			2.9774093337																																																																					1.19									-3.966315			-6.79			2.54923			7.47			-4.9794			1.4479			1.7202237029																																																																					-0.36


			8.00			-2.526468			-0.74			-2.62509			16.54			-1.2613			-2.0183			3.3564635729																																																																					1.53									-3.604566			-4.65			2.9219			9			-4.5925			1.5517			2.0679077803																																																																					0.38


			9.00			-2.241671			-0.47			-2.40364			16.9			-1.0235			-1.7648			3.7205786624																																																																					1.82									-3.283797			-3.89			3.32044			10.19			-4.3581			1.6446			2.3101530622																																																																					0.85


			10.00			-1.966046			-0.17			-2.26784			17.3			-0.8233			-1.5581			4.0338440379																																																																					2.08									-3.001503			-3.43			3.62892			11.02			-4.1361			1.7361			2.5037498686																																																																					1.19


			11.00			-1.707243			0.08			-1.98934			17.62			-0.6478			-1.3205			4.3288016603																																																																					2.34									-2.743518			-3.03			3.92947			11.93			-4.001			1.8031			2.7344594295																																																																					1.52


			12.00			-1.449598			0.3			-1.86968			18.03			-0.4752			-1.1252			4.5803413434																																																																					2.57									-2.508407			-2.77			4.29738			12.54			-3.8803			1.8371			3.0137000407																																																																					1.79


			13.00			-1.209438			0.56			-1.70664			18.43			-0.278			-0.9627			4.8666394513																																																																					2.81									-2.295585			-2.46			4.62007			13.21			-3.753			1.8853			3.2764334642																																																																					2.07


			14.00			-0.97801			0.78			-1.50277			18.65			-0.1199			-0.7845			5.1910594372																																																																					3.03									-2.100316			-2.28			4.90043			13.49			-3.6433			1.924			3.4804939963																																																																					2.25


			15.00			-0.75197			0.99			-1.3419			18.86			0.0411			-0.6088			5.407703831																																																																					3.23									-1.918439			-2.09			5.22571			13.84			-3.5401			1.9775			3.6481798056																																																																					2.45


			16.00			-0.523382			1.18			-1.18249			19.1			0.1818			-0.4417			5.7540040281																																																																					3.44									-1.74754			-1.94			5.49201			14.17			-3.4453			2.0211			3.8237712461																																																																					2.62


			17.00			-0.303038			1.4			-1.04722			19.49			0.3153			-0.2874			6.0981266441																																																																					3.67									-1.584012			-1.77			5.72117			14.38			-3.3551			2.0624			3.9525257858																																																																					2.77


			18.00			-0.087596			1.58			-0.934073			19.77			0.4545			-0.1105			6.3763494041																																																																					3.86									-1.43508			-1.69			5.96403			14.51			-3.2856			2.0956			4.0877038994																																																																					2.89


			19.00			0.122512			1.81			-0.865124			20.08			0.5952			-0.0113			6.6950328214																																																																					4.06									-1.290467			-1.58			6.17555			14.8			-3.2233			2.1285			4.2524656424																																																																					3.04


			20.00			0.33183			1.99			-0.698419			20.34			0.7243			0.129			7.0243532405																																																																					4.26									-1.154518			-1.46			6.41026			15.01			-3.1662			2.1684			4.4079766633																																																																					3.17


			21.00			0.541989			2.29			-0.539897			20.64			0.8534			0.2704			7.3353721397																																																																					4.48									-1.022303			-1.34			6.64727			15.14			-3.1045			2.2196			4.5646314219																																																																					3.30


			22.00			0.747545			2.53			-0.386248			20.89			1.0085			0.3862			7.6385630548																																																																					4.69									-0.89513			-1.24			6.84551			15.31			-3.0461			2.2579			4.6530331006																																																																					3.41


			23.00			0.958709			2.73			-0.261558			21.25			1.1782			0.4999			7.8813278131																																																																					4.89									-0.772002			-1.17			7.06656			15.45			-2.9909			2.3087			4.7688134004																																																																					3.52


			24.00			1.161276			2.95			-0.0264193			21.55			1.3102			0.6962			8.2604730424																																																																					5.13									-0.655408			-1.1			7.27906			15.58			-2.9364			2.3448			4.8609207948																																																																					3.62


			25.00			1.366729			3.14			0.161665			21.8			1.464			0.832			8.517811136																																																																					5.33									-0.542322			-1.01			7.4649			15.65			-2.8955			2.3787			4.9677501343																																																																					3.72


			26.00			1.564992			3.42			0.337227			22.04			1.6714			0.9778			8.8019684749																																																																					5.54									-0.432593			-0.94			7.65012			15.79			-2.8403			2.4241			5.086684783																																																																					3.82


			27.00			1.762212			3.62			0.486673			22.2			1.8338			1.101			9.1303344323																																																																					5.73									-0.325695			-0.88			7.83614			15.9			-2.7929			2.4638			5.2005200445																																																																					3.91


			28.00			1.963867			3.83			0.596147			22.5			2.0166			1.2664			9.4532360377																																																																					5.95									-0.217627			-0.79			8.02307			16.03			-2.7442			2.4954			5.2844815023																																																																					4.01


			29.00			2.163923			4.08			0.908175			22.75			2.1515			1.4605			9.6879897693																																																																					6.17									-0.114441			-0.7			8.18057			16.13			-2.6942			2.5269			5.3848439342																																																																					4.10


			30.00			2.369968			4.36			1.0039			22.99			2.327			1.6			9.970446184																																																																					6.37									-0.013863			-0.63			8.38534			16.23			-2.6494			2.5557			5.4894038407																																																																					4.20


			31.00			2.574457			4.55			1.15201			23.31			2.5271			1.7911			10.2487487302																																																																					6.59									0.085931			-0.56			8.56622			16.38			-2.6014			2.5889			5.5719732456																																																																					4.29


			32.00			2.776878			4.79			1.29946			23.57			2.7041			2.011			10.535347324																																																																					6.81									0.18322			-0.46			8.71636			16.57			-2.5527			2.6216			5.6384894461																																																																					4.39


			33.00			2.973858			4.98			1.46531			23.87			2.8825			2.1367			10.7449176674																																																																					7.01									0.280317			-0.38			8.8794			16.66			-2.5085			2.6452			5.731102954																																																																					4.47


			34.00			3.172154			5.15			1.6446			24.12			3.0667			2.2953			11.0694635117																																																																					7.22									0.373002			-0.3			9.02269			16.75			-2.4566			2.6793			5.7911029256																																																																					4.55


			35.00			3.373819			5.41			1.91165			24.37			3.2393			2.4585			11.3277622394																																																																					7.44									0.463979			-0.24			9.15734			16.9			-2.4053			2.7242			5.8469077206																																																																					4.64


			36.00			3.577321			5.61			2.02262			24.65			3.4177			2.5895			11.6292498895																																																																					7.64									0.555467			-0.17			9.30354			16.98			-2.356			2.7685			5.9047048842																																																																					4.71


			37.00			3.781188			5.87			2.20791			24.86			3.5859			2.7693			11.9137916471																																																																					7.86									0.643288			-0.12			9.51062			17.06			-2.3008			2.8066			5.9714316522																																																																					4.80


			38.00			3.987019			6.132			2.29244			25.1			3.7904			2.9234			12.1088818242																																																																					8.05									0.73068			-0.05			9.70995			17.18			-2.2579			2.8339			6.04769958																																																																					4.88


			39.00			4.192559			6.43			2.4914			25.37			3.9775			3.0908			12.3668495325																																																																					8.27									0.816672			0.03			9.87074			17.26			-2.2151			2.865			6.088797573																																																																					4.96


			40.00			4.396902			6.59			2.74988			25.65			4.1835			3.2424			12.6924407881																																																																					8.50									0.902332			0.09			9.99562			17.33			-2.1677			2.8832			6.1663228183																																																																					5.03


			41.00			4.600407			6.85			2.96401			25.89			4.3923			3.4465			12.9353174412																																																																					8.73									0.988566			0.16			10.1532			17.43			-2.1216			2.9175			6.22500674																																																																					5.11


			42.00			4.809763			7.01			3.09197			26.14			4.5794			3.6574			13.1828192882																																																																					8.92									1.071121			0.25			10.3398			17.56			-2.0703			2.9585			6.2737945507																																																																					5.20


			43.00			5.021122			7.25			3.26743			26.39			4.7694			3.8626			13.4539221774																																																																					9.14									1.155192			0.36			10.5386			17.64			-2.0333			2.9853			6.3266264278																																																																					5.28


			44.00			5.229417			7.56			3.37177			26.69			4.9855			4.0116			13.7038112569																																																																					9.36									1.238355			0.43			10.6947			17.79			-1.9814			3.0147			6.3666092153																																																																					5.36


			45.00			5.445407			7.8			3.63672			26.85			5.2249			4.2236			13.9950272426																																																																					9.60									1.320109			0.51			10.8609			17.88			-1.9307			3.0445			6.4148604985																																																																					5.44


			46.00			5.658031			8.11			3.80373			27.14			5.4511			4.3871			14.2134889366																																																																					9.82									1.403047			0.56			11.0431			17.98			-1.8846			3.0759			6.4512112218																																																																					5.52


			47.00			5.874051			8.32			3.99037			27.3			5.6875			4.5234			14.4800721852																																																																					10.03									1.487999			0.64			11.2036			18.09			-1.845			3.0865			6.4859153831																																																																					5.59


			48.00			6.095288			8.59			4.16029			27.54			5.9254			4.7491			14.7131747822																																																																					10.25									1.570627			0.7			11.3412			18.17			-1.8028			3.1254			6.5217594324																																																																					5.66


			49.00			6.316334			8.81			4.42225			27.75			6.1531			4.9853			14.9670618258																																																																					10.49									1.655331			0.78			11.4775			18.28			-1.7561			3.1725			6.5567968282																																																																					5.74


			50.00			6.529588			8.99			4.70558			27.98			6.4026			5.1854			15.2448294791																																																																					10.72									1.737921			0.84			11.628			18.36			-1.7159			3.2034			6.5899944147																																																																					5.81


			51.00			6.752236			9.22			4.9865			28.18			6.6129			5.3515			15.5294055532																																																																					10.95									1.821661			0.9			11.7964			18.46			-1.6782			3.2326			6.6248122562																																																																					5.88


			52.00			6.974368			9.4			5.13505			28.31			6.8899			5.565			15.7641513003																																																																					11.15									1.906853			0.97			11.9504			18.55			-1.6405			3.2642			6.6598932621																																																																					5.95


			53.00			7.204954			9.71			5.44978			28.52			7.18			5.7507			16.0333487573																																																																					11.41									1.992089			1.05			12.1148			18.62			-1.5996			3.3025			6.6882821416																																																																					6.02


			54.00			7.436146			9.87			5.74881			28.68			7.4164			5.9396			16.2747730254																																																																					11.62									2.078014			1.1			12.2447			18.71			-1.562			3.3477			6.7166934389																																																																					6.09


			55.00			7.666433			10.17			5.99979			28.89			7.6717			6.1733			16.5330313276																																																																					11.87									2.163833			1.21			12.4067			18.79			-1.5217			3.3823			6.7501645535																																																																					6.17


			56.00			7.900257			10.43			6.24211			29.12			7.9661			6.3985			16.7697584974																																																																					12.12									2.251188			1.3			12.5633			18.88			-1.4821			3.4201			6.7725409379																																																																					6.24


			57.00			8.133029			10.68			6.49667			29.36			8.2373			6.6584			17.0508008594																																																																					12.37									2.337236			1.39			12.724			19			-1.4367			3.4495			6.804752604																																																																					6.32


			58.00			8.368462			10.86			6.64479			29.5			8.5086			6.8664			17.356129323																																																																					12.59									2.425478			1.48			12.8523			19.07			-1.4042			3.4879			6.8359358012																																																																					6.39


			59.00			8.609529			11.15			6.98615			29.72			8.7885			7.0763			17.7059338771																																																																					12.86									2.514899			1.56			12.9601			19.18			-1.3653			3.516			6.8562793274																																																																					6.46


			60.00			8.852455			11.45			7.08789			29.99			9.0597			7.2667			18.0013670615																																																																					13.10									2.604685			1.69			13.0931			19.28			-1.3335			3.5497			6.8795559683																																																																					6.54


			61.00			9.099173			11.69			7.23112			30.27			9.3614			7.5328			18.2136622243																																																																					13.34									2.695464			1.79			13.2361			19.37			-1.2965			3.5927			6.9073231441																																																																					6.61


			62.00			9.354446			11.97			7.48971			30.45			9.6703			7.7475			18.5259232359																																																																					13.60									2.785081			1.87			13.3604			19.48			-1.2634			3.6331			6.9346684475																																																																					6.69


			63.00			9.61316			12.25			7.62175			30.65			9.9604			7.9749			18.7907659298																																																																					13.84									2.879387			1.95			13.5093			19.59			-1.2335			3.6798			6.9556685336																																																																					6.76


			64.00			9.871152			12.53			7.93304			30.87			10.2621			8.1948			19.1271421934																																																																					14.11									2.972663			2.03			13.6687			19.69			-1.1965			3.7054			6.977260776																																																																					6.84


			65.00			10.13071			12.81			8.23293			31.07			10.6116			8.4629			19.4839201494																																																																					14.40									3.069134			2.13			13.8109			19.86			-1.1614			3.7474			6.9946902286																																																																					6.92


			66.00			10.399735			13.08			8.51517			31.24			10.9438			8.7597			19.8274126897																																																																					14.68									3.166194			2.21			13.9788			20			-1.129			3.7825			7.017484382																																																																					7.00


			67.00			10.673723			13.32			8.78695			31.44			11.2817			9.028			20.1142454345																																																																					14.95									3.26653			2.33			14.1205			20.11			-1.0998			3.8128			7.0355345588																																																																					7.08


			68.00			10.95692			13.68			8.97319			31.58			11.6081			9.3246			20.3146564459																																																																					15.21									3.367935			2.39			14.2455			20.26			-1.0712			3.8468			7.0560251226																																																																					7.16


			69.00			11.242076			14.03			9.31445			31.85			11.8938			9.5891			20.6851421481																																																																					15.51									3.467369			2.51			14.4006			20.4			-1.042			3.8943			7.0768013211																																																																					7.24


			70.00			11.542421			14.35			9.54645			32.05			12.194			9.9445			21.0351587846																																																																					15.81									3.571937			2.64			14.5607			20.5			-1.0102			3.9371			7.0918654986																																																																					7.33


			71.00			11.85447			14.61			9.81694			32.27			12.5523			10.2282			21.456285083																																																																					16.11									3.676964			2.75			14.7418			20.58			-0.9797			4.0033			7.1080200122																																																																					7.41


			72.00			12.175493			15.02			10.1906			32.52			12.9279			10.5573			21.8161721954																																																																					16.46									3.785017			2.84			14.913			20.73			-0.9498			4.061			7.122769411																																																																					7.50


			73.00			12.507516			15.42			10.583			32.75			13.2528			10.8746			22.1727389449																																																																					16.79									3.892698			2.95			15.0461			20.89			-0.9238			4.1374			7.1356638582																																																																					7.59


			74.00			12.856056			15.8			10.8417			32.91			13.6531			11.2478			22.6075188565																																																																					17.13									4.003578			3.09			15.2182			20.97			-0.8985			4.1825			7.1504885262																																																																					7.67


			75.00			13.205909			16.27			11.0128			33.1			14.0795			11.5998			23.0198775621																																																																					17.47									4.118287			3.2			15.3925			21.1			-0.8719			4.2463			7.166752698																																																																					7.76


			76.00			13.567351			16.59			11.2743			33.3			14.5234			11.9685			23.5631880484																																																																					17.83									4.234058			3.28			15.5967			21.24			-0.844			4.3021			7.1799337228																																																																					7.86


			77.00			13.941871			16.93			11.6974			33.44			14.9077			12.3829			23.9495589807																																																																					18.18									4.354964			3.38			15.7502			21.38			-0.8154			4.3629			7.1936782781																																																																					7.94


			78.00			14.327426			17.23			12.2348			33.61			15.337			12.7603			24.3260307562																																																																					18.55									4.477606			3.52			15.951			21.51			-0.7882			4.4441			7.2086038896																																																																					8.05


			79.00			14.714924			17.53			12.4558			33.8			15.7504			13.0981			24.8155784371																																																																					18.88									4.603981			3.62			16.1574			21.67			-0.7628			4.5053			7.2207555564																																																																					8.14


			80.00			15.126989			18.11			12.8678			33.95			16.2537			13.5126			25.2500475115																																																																					19.30									4.735812			3.78			16.3347			21.84			-0.733			4.5383			7.2316448167																																																																					8.25


			81.00			15.545305			18.45			13.1963			34.12			16.6757			13.9217			25.7753826292																																																																					19.67									4.867241			3.93			16.5326			21.93			-0.7083			4.6019			7.2431362925																																																																					8.34


			82.00			15.973453			19.09			13.4358			34.35			17.121			14.3206			26.1413696796																																																																					20.06									5.002439			4.03			16.7373			22.1			-0.6817			4.7031			7.2552618178																																																																					8.45


			83.00			16.435813			19.62			13.887			34.5			17.691			14.7935			26.6680811108																																																																					20.51									5.142222			4.18			16.9876			22.3			-0.6544			4.7819			7.2692218168																																																																					8.57


			84.00			16.91206			20.07			14.3354			34.68			18.2987			15.2298			27.3749902468																																																																					20.99									5.285416			4.3			17.2178			22.44			-0.6271			4.8679			7.2803023428																																																																					8.68


			85.00			17.415283			20.53			14.6953			34.79			18.8948			15.8463			28.0482390514																																																																					21.46									5.430626			4.5			17.4167			22.62			-0.6051			4.9263			7.2921018739																																																																					8.80


			86.00			17.939779			21.49			15.341			34.95			19.5287			16.372			28.5899812078																																																																					22.03									5.580309			4.62			17.658			22.85			-0.5746			4.9745			7.3030446601																																																																					8.92


			87.00			18.499582			22.07			15.9983			35.11			20.2959			17.1278			29.1030182614																																																																					22.60									5.731865			4.74			17.9281			23.06			-0.5505			5.0449			7.3120766435																																																																					9.04


			88.00			19.087184			22.57			16.6558			35.27			20.9805			17.6112			29.644038643																																																																					23.12									5.894075			4.9			18.1673			23.19			-0.52			5.1453			7.3235998458																																																																					9.16


			89.00			19.686438			23.17			17.1788			35.41			21.7275			18.3016			30.3248019329																																																																					23.69									6.060197			5.03			18.4499			23.38			-0.4908			5.2216			7.3342033253																																																																					9.28


			90.00			20.329928			23.89			17.631			35.58			22.9255			18.9712			31.0363572653																																																																					24.34									6.242522			5.19			18.7568			23.5			-0.4648			5.3211			7.3460682127																																																																					9.41


			91.00			20.982865			24.76			18.2316			35.77			24.067			19.5604			31.6856664649																																																																					25.01									6.43257			5.38			19.086			23.63			-0.4382			5.3596			7.3552933585																																																																					9.54


			92.00			21.668602			25.56			19.1165			35.88			25.1446			20.1976			32.5171278821																																																																					25.73									6.629312			5.59			19.3944			23.79			-0.411			5.487			7.3669759946																																																																					9.69


			93.00			22.399388			26.84			19.7728			36.01			26.3296			21.0509			33.566626018																																																																					26.57									6.840716			5.79			19.7472			24			-0.3831			5.5983			7.3768693542																																																																					9.85


			94.00			23.229189			28.08			20.4493			36.15			27.6393			22.1063			34.5434964672																																																																					27.46									7.063615			5.93			20.1216			24.1			-0.3564			5.6814			7.386258438																																																																					9.99


			95.00			24.15871			29.38			21.8891			36.26			29.4305			23.0721			35.6161606138																																																																					28.54									7.301662			6.12			20.5159			24.34			-0.3285			5.8365			7.3975764563																																																																					10.17


			96.00			25.25288			30.53			22.3654			36.37			31.0927			23.9411			36.7072381956																																																																					29.47									7.562541			6.38			21.0033			24.64			-0.298			6.0239			7.4081579889																																																																					10.39


			97.00			26.596216			31.8			22.8634			36.48			32.8042			24.7668			38.0776139691																																																																					30.48									7.863844			6.72			21.4327			24.9			-0.2636			6.1476			7.4185870494																																																																					10.60


			98.00			28.242661			33.23			23.6672			36.59			34.8333			25.5025			39.7602502656																																																																					31.69									8.22336			6.99			22.0126			25.17			-0.2188			6.229			7.426806964																																																																					10.83


			99.00			30.444423			35.93			25.422			36.68			37.3903			26.1613			41.7530956229																																																																					33.40									8.72193			7.4			23.0815			25.6			-0.1662			6.4575			7.4354243763																																																																					11.22


			100.00			44.653887			40.11			26.3148			36.72			45.9883			27.8415			50.2704477279																																																																					38.84									11.575404			9.06			25.4036			25.91			-0.0377			7.0844			12.4623090539																																																																					13.07





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Huawei	


-13.423280999999999	-6.2931439999999998	-5.2134960000000001	-4.5377359999999998	-4.0027410000000003	-3.5663279999999999	-3.1779600000000001	-2.8339620000000001	-2.5264679999999999	-2.2416710000000002	-1.966046	-1.7072430000000001	-1.4495979999999999	-1.209438	-0.97801000000000005	-0.75197000000000003	-0.52338200000000001	-0.30303799999999997	-8.7595999999999993E-2	0.122512	0.33183000000000001	0.54198900000000005	0.74754500000000002	0.95870900000000003	1.161276	1.3667290000000001	1.5649919999999999	1.7622119999999999	1.963867	2.163923	2.3699680000000001	2.5744570000000002	2.776878	2.9738579999999999	3.1721539999999999	3.3738190000000001	3.577321	3.7811880000000002	3.9870190000000001	4.1925590000000001	4.3969019999999999	4.6004069999999997	4.8097630000000002	5.0211220000000001	5.2294169999999998	5.4454070000000003	5.6580310000000003	5.8740509999999997	6.095288	6.3163340000000003	6.5295880000000004	6.7522359999999999	6.9743680000000001	7.2049539999999999	7.4361459999999999	7.6664329999999996	7.9002569999999999	8.1330290000000005	8.3684619999999992	8.6095290000000002	8.8524550000000009	9.0991730000000004	9.3544459999999994	9.6131600000000006	9.8711520000000004	10.130710000000001	10.399735	10.673723000000001	10.95692	11.242076000000001	11.542420999999999	11.854469999999999	12.175492999999999	12.507516000000001	12.856056000000001	13.205909	13.567351	13.941871000000001	14.327426000000001	14.714924	15.126989	15.545305000000001	15.973452999999999	16.435813	16.91206	17.415282999999999	17.939779000000001	18.499582	19.087184000000001	19.686437999999999	20.329927999999999	20.982865	21.668602	22.399387999999998	23.229189000000002	24.158709999999999	25.252880000000001	26.596215999999998	28.242660999999998	30.444423	44.653886999999997	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	CATT	


-16.77	-4.4000000000000004	-3.48	-2.74	-2.1800000000000002	-1.72	-1.41	-1.1399999999999999	-0.74	-0.47	-0.17	0.08	0.3	0.56000000000000005	0.78	0.99	1.18	1.4	1.58	1.81	1.99	2.29	2.5299999999999998	2.73	2.95	3.14	3.42	3.62	3.83	4.08	4.3600000000000003	4.55	4.79	4.9800000000000004	5.15	5.41	5.61	5.87	6.1319999999999997	6.43	6.59	6.85	7.01	7.25	7.56	7.8	8.11	8.32	8.59	8.81	8.99	9.2200000000000006	9.4	9.7100000000000009	9.8699999999999992	10.17	10.43	10.68	10.86	11.15	11.45	11.69	11.97	12.25	12.53	12.81	13.08	13.32	13.68	14.03	14.35	14.61	15.02	15.42	15.8	16.27	16.59	16.93	17.23	17.53	18.11	18.45	19.09	19.62	20.07	20.53	21.49	22.07	22.57	23.17	23.89	24.76	25.56	26.84	28.08	29.38	30.53	31.8	33.229999999999997	35.93	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	CMCC	


-7.1452099999999996	-5.3646200000000004	-4.8878399999999997	-4.1953500000000004	-3.8464299999999998	-3.4878	-3.1191399999999998	-2.88517	-2.6250900000000001	-2.4036400000000002	-2.2678400000000001	-1.9893400000000001	-1.86968	-1.7066399999999999	-1.5027699999999999	-1.3419000000000001	-1.18249	-1.04722	-0.93407300000000004	-0.865124	-0.69841900000000001	-0.53989699999999996	-0.38624799999999998	-0.26155800000000001	-2.64193E-2	0.161665	0.337227	0.48667300000000002	0.59614699999999998	0.90817499999999995	1.0039	1.15201	1.2994600000000001	1.4653099999999999	1.6446000000000001	1.9116500000000001	2.0226199999999999	2.20791	2.29244	2.4914000000000001	2.7498800000000001	2.96401	3.0919699999999999	3.2674300000000001	3.3717700000000002	3.63672	3.8037299999999998	3.99037	4.1602899999999998	4.42225	4.7055800000000003	4.9865000000000004	5.1350499999999997	5.4497799999999996	5.7488099999999998	5.99979	6.2421100000000003	6.4966699999999999	6.6447900000000004	6.9861500000000003	7.0878899999999998	7.2311199999999998	7.4897099999999996	7.6217499999999996	7.9330400000000001	8.2329299999999996	8.5151699999999995	8.7869499999999992	8.9731900000000007	9.3144500000000008	9.5464500000000001	9.8169400000000007	10.1906	10.583	10.841699999999999	11.0128	11.2743	11.6974	12.2348	12.4558	12.867800000000001	13.196300000000001	13.4358	13.887	14.3354	14.6953	15.340999999999999	15.9983	16.655799999999999	17.178799999999999	17.631	18.2316	19.116499999999998	19.7728	20.449300000000001	21.889099999999999	22.365400000000001	22.863399999999999	23.667200000000001	25.422000000000001	26.314800000000002	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Nokia	


7.33	8.42	10.85	12.82	13.76	14.52	15.18	15.94	16.54	16.899999999999999	17.3	17.62	18.03	18.43	18.649999999999999	18.86	19.100000000000001	19.489999999999998	19.77	20.079999999999998	20.34	20.64	20.89	21.25	21.55	21.8	22.04	22.2	22.5	22.75	22.99	23.31	23.57	23.87	24.12	24.37	24.65	24.86	25.1	25.37	25.65	25.89	26.14	26.39	26.69	26.85	27.14	27.3	27.54	27.75	27.98	28.18	28.31	28.52	28.68	28.89	29.12	29.36	29.5	29.72	29.99	30.27	30.45	30.65	30.87	31.07	31.24	31.44	31.58	31.85	32.049999999999997	32.270000000000003	32.520000000000003	32.75	32.909999999999997	33.1	33.299999999999997	33.44	33.61	33.799999999999997	33.950000000000003	34.119999999999997	34.35	34.5	34.68	34.79	34.950000000000003	35.11	35.270000000000003	35.409999999999997	35.58	35.770000000000003	35.880000000000003	36.01	36.15	36.26	36.369999999999997	36.479999999999997	36.590000000000003	36.68	36.72	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Intel	


-12.026199999999999	-4.2172000000000001	-3.3222999999999998	-2.7915000000000001	-2.3795999999999999	-2.0910000000000002	-1.7994000000000001	-1.4992000000000001	-1.2613000000000001	-1.0235000000000001	-0.82330000000000003	-0.64780000000000004	-0.47520000000000001	-0.27800000000000002	-0.11990000000000001	4.1099999999999998E-2	0.18179999999999999	0.31530000000000002	0.45450000000000002	0.59519999999999995	0.72430000000000005	0.85340000000000005	1.0085	1.1781999999999999	1.3102	1.464	1.6714	1.8338000000000001	2.0165999999999999	2.1515	2.327	2.5270999999999999	2.7040999999999999	2.8824999999999998	3.0667	3.2393000000000001	3.4177	3.5859000000000001	3.7904	3.9775	4.1835000000000004	4.3922999999999996	4.5793999999999997	4.7694000000000001	4.9855	5.2248999999999999	5.4511000000000003	5.6875	5.9253999999999998	6.1531000000000002	6.4025999999999996	6.6128999999999998	6.8898999999999999	7.18	7.4164000000000003	7.6717000000000004	7.9661	8.2372999999999994	8.5085999999999995	8.7885000000000009	9.0596999999999994	9.3613999999999997	9.6702999999999992	9.9603999999999999	10.2621	10.611599999999999	10.9438	11.281700000000001	11.6081	11.893800000000001	12.194000000000001	12.552300000000001	12.927899999999999	13.252800000000001	13.6531	14.079499999999999	14.523400000000001	14.9077	15.337	15.750400000000001	16.253699999999998	16.675699999999999	17.120999999999999	17.690999999999999	18.2987	18.8948	19.528700000000001	20.2959	20.980499999999999	21.727499999999999	22.9255	24.067	25.144600000000001	26.329599999999999	27.639299999999999	29.430499999999999	31.092700000000001	32.804200000000002	34.833300000000001	37.390300000000003	45.988300000000002	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Sharp	


-14.616199999999999	-5.2386999999999997	-4.1569000000000003	-3.6375999999999999	-3.2044999999999999	-2.8471000000000002	-2.5011999999999999	-2.2433000000000001	-2.0183	-1.7647999999999999	-1.5581	-1.3205	-1.1252	-0.9627	-0.78449999999999998	-0.60880000000000001	-0.44169999999999998	-0.28739999999999999	-0.1105	-1.1299999999999999E-2	0.129	0.27039999999999997	0.38619999999999999	0.49990000000000001	0.69620000000000004	0.83199999999999996	0.9778	1.101	1.2664	1.4604999999999999	1.6	1.7910999999999999	2.0110000000000001	2.1366999999999998	2.2953000000000001	2.4584999999999999	2.5895000000000001	2.7692999999999999	2.9234	3.0908000000000002	3.2423999999999999	3.4464999999999999	3.6574	3.8626	4.0115999999999996	4.2236000000000002	4.3871000000000002	4.5233999999999996	4.7491000000000003	4.9852999999999996	5.1853999999999996	5.3514999999999997	5.5650000000000004	5.7507000000000001	5.9396000000000004	6.1733000000000002	6.3985000000000003	6.6584000000000003	6.8663999999999996	7.0762999999999998	7.2667000000000002	7.5327999999999999	7.7474999999999996	7.9748999999999999	8.1948000000000008	8.4628999999999994	8.7597000000000005	9.0280000000000005	9.3246000000000002	9.5891000000000002	9.9444999999999997	10.228199999999999	10.5573	10.874599999999999	11.2478	11.5998	11.968500000000001	12.382899999999999	12.760300000000001	13.098100000000001	13.512600000000001	13.9217	14.320600000000001	14.7935	15.229799999999999	15.846299999999999	16.372	17.127800000000001	17.6112	18.301600000000001	18.9712	19.560400000000001	20.197600000000001	21.050899999999999	22.106300000000001	23.072099999999999	23.941099999999999	24.7668	25.502500000000001	26.161300000000001	27.8415	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Ericsson	
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			Source			Huawei			NTT DOCOMO			CATT			Intel			Sharp			Ericsson																																																																								Mean									Huawei			NTT DOCOMO			CATT			Intel			Sharp			Ericsson			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			Mean





			5%-tile SINR (dB)			-3.31164			-2.7575			-1.09			-1.9652			-2.6136			1.9334413832			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-0.34						5%-tile SINR (dB)			-4.371074			-4.2237			-4.2237			-4.71			0.6115			1.7742747628			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-0.52


			DL SINR																																																																																																UL SINR


			0			-13.204318			-7.554			-6.54			-11.2512			-6.8315			-6.2392072573																																																																								-8.60									-25.945798			-23.542			-29.65			-27.18			-13.05			-8.91																																																																								-21.38


			1			-5.858163			-4.7898			-3.41			-3.906			-4.4379			-1.189791443																																																																								-3.93									-9.26044			-14.665			-12.55			-12.34			-2.89			-0.79																																																																								-8.75


			2			-4.861582			-4.0606			-2.23			-3.1371			-3.6452			-0.0101236961																																																																								-2.99									-6.784671			-10.579			-10.17			-8.87			-0.25			0.45																																																																								-6.03


			3			-4.216526			-3.5351			-1.83			-2.6218			-3.2277			0.783987187																																																																								-2.44									-5.611611			-8.1223			-7.1			-6.60			0.08			0.99																																																																								-4.39


			4			-3.727724			-3.1139			-1.53			-2.2681			-2.9072			1.4567130647																																																																								-2.02									-4.894037			-6.0453			-2.54			-5.13			0.36			1.42																																																																								-2.81


			5			-3.31164			-2.7575			-1.09			-1.9652			-2.6136			1.9334413832																																																																								-1.63									-4.371074			-4.2237			-2.1			-4.71			0.61			1.77																																																																								-2.17


			6			-2.954014			-2.5228			-0.78			-1.7021			-2.3007			2.4202215355																																																																								-1.31									-3.951391			-3.2572			-1.61			-4.41			0.75			2.16																																																																								-1.72


			7			-2.621457			-2.315			-0.33			-1.443			-2.0298			2.884125524																																																																								-0.98									-3.594175			-2.8484			-0.43			-4.19			0.96			2.43																																																																								-1.28


			8			-2.315182			-2.1287			0.01			-1.1895			-1.8122			3.3201906284																																																																								-0.69									-3.286201			-2.4185			0.17			-4.04			1.12			2.72																																																																								-0.96


			9			-2.036853			-1.9259			0.21			-0.9578			-1.6227			3.6923018309																																																																								-0.44									-3.010308			-2.1319			0.82			-3.92			1.27			2.97																																																																								-0.67


			10			-1.768311			-1.7111			0.58			-0.7591			-1.3906			4.0517155946																																																																								-0.17									-2.772167			-1.8596			1.17			-3.82			1.40			3.23																																																																								-0.44


			11			-1.519113			-1.5019			0.72			-0.5576			-1.1956			4.3836073804																																																																								0.05									-2.553065			-1.6444			1.44			-3.72			1.51			3.39																																																																								-0.26


			12			-1.271622			-1.308			0.88			-0.3918			-0.9829			4.7064669426																																																																								0.27									-2.348022			-1.431			1.61			-3.63			1.62			3.62																																																																								-0.09


			13			-1.03543			-1.1659			1.08			-0.2053			-0.8302			5.0138510462																																																																								0.48									-2.157736			-1.2569			1.79			-3.52			1.69			3.80																																																																								0.06


			14			-0.80324			-0.99435			1.26			-0.0354			-0.6299			5.3623746196																																																																								0.69									-1.978526			-1.1143			1.98			-3.43			1.76			3.97																																																																								0.20


			15			-0.572969			-0.84198			1.41			0.1072			-0.4879			5.6474001923																																																																								0.88									-1.81417			-0.96311			2.1			-3.36			1.84			4.11																																																																								0.32


			16			-0.358002			-0.68927			1.58			0.247			-0.3406			5.9375992252																																																																								1.06									-1.654986			-0.82869			2.2			-3.29			1.89			4.26																																																																								0.43


			17			-0.144811			-0.55108			1.77			0.3813			-0.2035			6.2292912229																																																																								1.25									-1.506872			-0.6834			2.32			-3.24			1.93			4.38																																																																								0.53


			18			0.067988			-0.43548			1.93			0.5156			-0.0324			6.5344499202																																																																								1.43									-1.366746			-0.58712			2.38			-3.19			1.98			4.52																																																																								0.62


			19			0.279426			-0.30972			2.18			0.6554			0.0768			6.8407804326																																																																								1.62									-1.23087			-0.48269			2.45			-3.15			2.03			4.64																																																																								0.71


			20			0.490672			-0.15847			2.41			0.7911			0.2574			7.1477873859																																																																								1.82									-1.101208			-0.33031			2.52			-3.10			2.07			4.77																																																																								0.80


			21			0.704091			-0.013042			2.56			0.9487			0.3767			7.4738294465																																																																								2.01									-0.976778			-0.22579			2.59			-3.05			2.10			4.87																																																																								0.88


			22			0.910506			0.12243			2.78			1.094			0.5194			7.7582341019																																																																								2.20									-0.858616			-0.12358			2.65			-3.00			2.16			4.97																																																																								0.97


			23			1.11796			0.23704			2.96			1.2324			0.6555			8.1113921789																																																																								2.39									-0.744001			-0.024771			2.7			-2.96			2.20			5.06																																																																								1.04


			24			1.320312			0.35528			3.27			1.4134			0.8298			8.4230599022																																																																								2.60									-0.63294			0.075346			2.75			-2.90			2.25			5.15																																																																								1.12


			25			1.52234			0.49786			3.45			1.5751			0.9553			8.6908493918																																																																								2.78									-0.521212			0.16599			2.8			-2.86			2.30			5.24																																																																								1.19


			26			1.722586			0.59483			3.66			1.7437			1.1435			8.9594126976																																																																								2.97									-0.414549			0.28046			2.85			-2.81			2.35			5.31																																																																								1.26


			27			1.917419			0.72896			3.81			1.9424			1.2752			9.2023765992																																																																								3.15									-0.31085			0.38434			2.9			-2.76			2.40			5.39																																																																								1.33


			28			2.121124			0.84166			4.03			2.1343			1.4529			9.5673604385																																																																								3.36									-0.209192			0.5086			2.93			-2.70			2.43			5.47																																																																								1.40


			29			2.321038			1.0014			4.3			2.3029			1.6112			9.8125009367																																																																								3.56									-0.107004			0.60525			2.98			-2.65			2.46			5.53																																																																								1.47


			30			2.524036			1.1175			4.48			2.4962			1.7777			10.0783303529																																																																								3.75									-0.007055			0.70136			3.02			-2.61			2.50			5.59																																																																								1.53


			31			2.726578			1.2452			4.67			2.6456			1.9078			10.3256376371																																																																								3.92									0.091078			0.80004			3.07			-2.55			2.53			5.66																																																																								1.60


			32			2.927533			1.3396			4.91			2.8265			2.0706			10.640656218																																																																								4.12									0.185959			0.89778			3.12			-2.50			2.56			5.72																																																																								1.66


			33			3.136398			1.4551			5.13			2.9759			2.2104			10.8659341484																																																																								4.30									0.280836			0.9869			3.16			-2.46			2.59			5.78																																																																								1.72


			34			3.340579			1.6145			5.24			3.1568			2.3586			11.1172814144																																																																								4.47									0.374442			1.1017			3.19			-2.42			2.61			5.83																																																																								1.78


			35			3.545168			1.7493			5.4			3.3363			2.5141			11.3596057267																																																																								4.65									0.463206			1.2171			3.22			-2.36			2.65			5.88																																																																								1.85


			36			3.747009			1.8867			5.56			3.5173			2.6911			11.6856311511																																																																								4.85									0.551035			1.3431			3.26			-2.32			2.67			5.92																																																																								1.90


			37			3.954013			2.0419			5.75			3.69			2.8456			11.9499399412																																																																								5.04									0.638964			1.4528			3.28			-2.27			2.71			5.97																																																																								1.96


			38			4.160187			2.1587			5.96			3.9202			3.0107			12.2821314789																																																																								5.25									0.728356			1.5314			3.31			-2.23			2.73			6.03																																																																								2.02


			39			4.367315			2.2952			6.3			4.1258			3.2062			12.610880876																																																																								5.48									0.815931			1.6387			3.34			-2.19			2.76			6.09																																																																								2.08


			40			4.575919			2.4443			6.49			4.2876			3.385			12.8825726173																																																																								5.68									0.903712			1.7451			3.37			-2.14			2.79			6.13																																																																								2.13


			41			4.784128			2.5905			6.67			4.5027			3.5512			13.1409428624																																																																								5.87									0.990632			1.8641			3.41			-2.09			2.82			6.17																																																																								2.19


			42			4.98721			2.7271			6.87			4.7152			3.7045			13.3288866842																																																																								6.06									1.073878			1.9573			3.44			-2.05			2.87			6.22																																																																								2.25


			43			5.197124			2.8649			7.05			4.9249			3.8855			13.5490658588																																																																								6.25									1.158669			2.078			3.47			-2.01			2.90			6.28																																																																								2.31


			44			5.405697			3.0583			7.32			5.1483			4.0908			13.796080174																																																																								6.47									1.242481			2.1673			3.5			-1.96			2.95			6.32																																																																								2.37


			45			5.619781			3.2351			7.53			5.3841			4.2804			14.0756876937																																																																								6.69									1.32733			2.2704			3.52			-1.92			2.98			6.36																																																																								2.42


			46			5.835191			3.4256			7.69			5.6061			4.4448			14.2651850914																																																																								6.88									1.41128			2.365			3.55			-1.88			3.02			6.41																																																																								2.48


			47			6.05221			3.6125			8.04			5.8309			4.6658			14.5242219176																																																																								7.12									1.494586			2.4644			3.58			-1.84			3.04			6.44																																																																								2.53


			48			6.266466			3.7495			8.24			6.0611			4.8832			14.7270594653																																																																								7.32									1.578666			2.5761			3.62			-1.80			3.07			6.49																																																																								2.59


			49			6.487249			3.9018			8.37			6.2736			5.0689			14.9656303318																																																																								7.51									1.662258			2.6684			3.64			-1.76			3.11			6.53																																																																								2.64


			50			6.705519			4.1122			8.64			6.5107			5.2298			15.3183905048																																																																								7.75									1.746803			2.7625			3.67			-1.72			3.13			6.56																																																																								2.69


			51			6.928415			4.2722			9			6.7985			5.4286			15.5643176948																																																																								8.00									1.832045			2.8414			3.69			-1.68			3.16			6.59																																																																								2.74


			52			7.153754			4.4274			9.15			7.037			5.6408			15.8018092705																																																																								8.20									1.91649			2.9703			3.71			-1.64			3.19			6.62																																																																								2.79


			53			7.378033			4.5797			9.43			7.3016			5.7942			16.0439356585																																																																								8.42									2.001444			3.0862			3.73			-1.61			3.22			6.65																																																																								2.85


			54			7.606118			4.7568			9.69			7.5908			5.9797			16.3775043972																																																																								8.67									2.088305			3.1869			3.76			-1.57			3.26			6.69																																																																								2.90


			55			7.83862			4.933			9.9			7.8553			6.1936			16.7273647551																																																																								8.91									2.173067			3.3034			3.78			-1.53			3.28			6.71																																																																								2.95


			56			8.069438			5.0837			10			8.102			6.4191			17.0016501679																																																																								9.11									2.259123			3.4096			3.8			-1.49			3.32			6.73																																																																								3.00


			57			8.303894			5.3104			10.27			8.3569			6.6519			17.2299880643																																																																								9.35									2.347316			3.4814			3.83			-1.46			3.36			6.77																																																																								3.05


			58			8.533222			5.543			10.64			8.6667			6.8772			17.4493281408																																																																								9.62									2.435905			3.5652			3.87			-1.42			3.40			6.79																																																																								3.11


			59			8.774107			5.7733			10.94			8.9491			7.1223			17.8016889591																																																																								9.89									2.524156			3.6867			3.89			-1.39			3.43			6.81																																																																								3.16


			60			9.00948			6.0069			11.15			9.2424			7.3683			18.0456673607																																																																								10.14									2.614992			3.7768			3.92			-1.36			3.46			6.84																																																																								3.21


			61			9.244261			6.2157			11.31			9.5412			7.6483			18.3330725419																																																																								10.38									2.704751			3.8859			3.95			-1.32			3.50			6.86																																																																								3.26


			62			9.491165			6.4695			11.68			9.8729			7.8571			18.6616671452																																																																								10.67									2.796846			3.9869			3.98			-1.29			3.53			6.88																																																																								3.31


			63			9.741002			6.6356			11.85			10.2114			8.1446			18.9618890691																																																																								10.92									2.888159			4.0928			4			-1.26			3.57			6.91																																																																								3.37


			64			9.993178			6.7864			12.38			10.4883			8.4118			19.2640449856																																																																								11.22									2.983058			4.2185			4.04			-1.22			3.62			6.93																																																																								3.43


			65			10.258472			7.0612			12.54			10.7967			8.7377			19.5649801673																																																																								11.49									3.075421			4.3464			4.07			-1.19			3.68			6.95																																																																								3.49


			66			10.521657			7.3082			12.79			11.1393			8.9429			19.9507410585																																																																								11.78									3.173292			4.4749			4.1			-1.16			3.74			6.97																																																																								3.55


			67			10.784882			7.5498			13.09			11.4436			9.233			20.2401758503																																																																								12.06									3.271345			4.5735			4.12			-1.12			3.79			6.99																																																																								3.60
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Reliability_4GHz


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Frame structure			LLS channel model			Req.						Huawei			CATT			CMCC			Nokia			Intel			Sharp			Ericsson			ZTE			NEC												Mean			Var			Number of samples									Channel model B			Huawei			NTT Docomo			CATT			Nokia			Intel			Sharp			Ericsson			ZTE			NEC									0			Mean			Var			Number of samples


			DL Reliability			FDD																																																																								DL Reliability


						NR			2x2 SU-MIMO 14os slot aggregation = 2 (1 PDCCH + 2 PDSCH)			60 kHz SCS						NLOS			Reliability			99.999%			99.99989870%																																				99.9998987000%			ERROR:#DIV/0!			1												99.99990561%																																				99.9999056100%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%





						NR			2x2 SU-MIMO 4os (2 PDCCH + 2 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																		99.9999%																					99.9998982630%			ERROR:#DIV/0!			1																											99.999954%																					99.9999537752%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			2x2 SU-MIMO 4os (1 PDCCH + 1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																					99.99970781%
99.999647%																		ERROR:#DIV/0!			ERROR:#DIV/0!			0																														99.99969211%
99.999688 %																		ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%





						NR			2x4 SU-MIMO 7os slot aggregation = 1 (1 PDCCH + 1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%															> 99.9999%																								ERROR:#DIV/0!			ERROR:#DIV/0!			0																								> 99.9999%																								ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%


						NR			32x8 SU-MIMO 14os (1PDCCH + 1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%												99.99990000%																											99.9999000000%			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			4x2 SU-MIMO 7os
slot aggregation (1 PDCCH+2 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															99.99999900%																																	99.9999990000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			8x4 SU-MIMO 14os one-shot (1 PDCCH+1 PDSCH)			30 kHz SCS						NLOS			Reliability			99.999%																											>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0																																				>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%


						TDD


						NR												NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%











			UL Reliability			FDD																																																																								UL Reliability


						NR			1x16 SIMO, OFDMA , 14os, one-shot (1 PUSCH)			60 kHz SCS						NLOS			Reliability			99.999%			99.99989500%																																				99.9998950000%			ERROR:#DIV/0!			1												99.99999240%																																				99.9999924000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						NR			1x2 SIMO, OFDMA , 7os, one-shot (3 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																																												99.99983100%																																	99.9998310000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			1x4 SIMO, OFDMA , 7os, one-shot (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																																												99.99999990%																																	99.9999999000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%


						NR			8x32 SU-MIMO 14os (1 PDCCH + 1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																																																																																													ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%												99.9999000%																											1.00			ERROR:#DIV/0!			1.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						NR			1x8 SIMO 7os (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%															> 99.9999%																																																						> 99.9999%																								ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00





						NR			1x2 SIMO 4os (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																		99.999999999%																					99.9999999992%			ERROR:#DIV/0!			1																											99.99999999%																					99.9999999887%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						NR			1x8 SIMO 14os (1 PUSCH, 12RB)			30 kHz SCS						NLOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0																		99.99923000%																														99.9992300000%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


																																																															ERROR:#DIV/0!			ERROR:#DIV/0!			0																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


						NR			2x2 SU-MIMO 4os (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																					99.99946579%
99.99928 %																		ERROR:#DIV/0!			ERROR:#DIV/0!			0																														99.9999979286%
99.99974 %																		ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						NR			1x8 SIMO, OFDMA, 14os one shot (2 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																								99.999984000%																																																						99.99999964%															99.9999996400%			ERROR:#DIV/0!			1


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						NR			1x8 SIMO, OFDMA, 14os one shot (1 PUSCH)			30 kHz SCS						NLOS			Reliability			99.999%																											>99.9999%																																																						>99.9999%												ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0.00																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0.00


						TDD


						NR			2x8 SUMO OFDMA, 4os, 2 repetition(2 PUSCH)			60kHz SCS 			0.5ms periodicity 
DL:UL=1:1			NLOS			Reliability			99.999%									99.9999910%																														99.9999910000%			ERROR:#DIV/0!			1																																																ERROR:#DIV/0!			ERROR:#DIV/0!			0


																		LOS			Reliability			99.999%
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ConnectionDensity -  UrbanMacro-mMTC - Non-Fullbuffer SLS-v9_r1.xlsx




ConnectionDensity - UrbanMacro-mMTC - Non-Fullbuffer SLS-v9_r1.xlsx

SLS_Para_1732m


			Urban Macro - mMTC


			Technical configuration Parameters			Reference value			Huawei
NB-IoT			Huawei
eMTC			NTT DOCOMO
NB-IoT			Ericsson
NB-IoT			Ericsson
LTE-M


			Data transmission procedure			1. Early data transmission
2. RRC Resume			Early data transmission			Early data transmission			Early data transmission			RRC Resume, data after Msg5, RRC Connection Release			RRC Resume, data after Msg5, RRC Connection Release


			Multiple access						Single-tone			DFT-S-OFDM			SC-FDMA			DL: OFDMA
UL: SC-FDMA			DL: OFDMA
UL: SC-FDMA


			Duplexing						FDD			FDD			FDD			HD FDD			HD FDD


			Numerology						15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS


			Simulation bandwdith						180kHz			1.08MHz			180kHz			180kHz			1.08MHz


			Transmission scheme						UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook						1Tx			1Tx			1Tx			1Tx			1Tx


			MU dimension						N/A			N/A			N/A			N/A			N/A


			SU dimension						1			1			1			1			1


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			Scheduling						Aligned with reference			Aligned with reference			Aligned with reference			Round-Robin			Round-Robin


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			MMSE-IRC			MMSE			MMSE


			Power control parameter						 [1.0, -115.8] per 15 kHz			[1.0, -113] per 1 RB			[1, -105] per 1 RB			UL SINR target of 10 dB			UL SINR target of 10 dB


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).








			System configuration parameters			Reference Value


			Carrier frequency for evaluation			1 layer (Macro) with 700 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth						180kHz			1.08MHz			180kHz			180kHz			1.08MHz


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						93° in GCS			93° in GCS			93° in GCS			Conf A: 93° 
Conf A: 99° 			Conf A: 93° 
Conf A: 99° 


			Handover margin (dB)						1			1			1			2			2


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Single tone(15kHz)			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Radio distance based			Radio distance based


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Strongest cell based on RSRP			Strongest cell based on RSRP


			Criteria for analog beam selection for serving TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference


			PRACH configuration						90kHz with 24 sub-carriers (channels) in 180 kHz BW, 3.75kHz sub-carrier spacing for PRACH			2 sub-frames per frame			90kHz with 24 sub-carriers (channels) in 180 kHz BW, 3.75kHz sub-carrier spacing for PRACH			CE 0: 2 rep, 160 ms periodicity
CE 1: 8 rep, 640 ms periodicity,
 -126 dBm CE threshold
CE 2: 32 rep, 2560 ms periodicity, 
-136 dBm CE threshold			CE 0: 1 rep, 10 ms periodicity
CE 1: 4 rep, 40 ms periodicity,
 -122 dBm CE threshold
CE 2: 16 rep, 160 ms periodicity,  
-130 dBm CE threshold
CE 3: 64 rep, 640 ms periodicity, 
-138 dBm CE threshold


			PUSCH scheduling unit						Single tone(15kHz)			180kHz			180kHz			Flexible according to 3GPP specificatons			Flexible according to 3GPP specificatons


			UL DMRS						2 symbols per 14 OFDM symbols			2 symbols per 14 OFDM symbols			2 symbols per 14 OFDM symbols			According to 3GPP specificatons			According to 3GPP specificatons


			Other system configuration parameters align with Report ITU-R M.2412








SLS_Para_500m


			Urban Macro - mMTC


			Technical configuration Parameters			Reference value			Huawei
NB-IoT			Huawei
eMTC			NTT DOCOMO
NB-IoT			Ericsson
NB-IoT			Ericsson
LTE-M


			Data transmission procedure			1. Early data transmission
2. RRC Resume			Early data transmission			Early data transmission			Early data transmission			RRC Resume, data after Msg5, RRC Connection Release			RRC Resume, data after Msg5, RRC Connection Release


			Multiple access						Single-tone			DFT-S-OFDM			SC-FDMA			DL: OFDMA
UL: SC-FDMA			DL: OFDMA
UL: SC-FDMA


			Duplexing						FDD			FDD			FDD			HD FDD			HD FDD


			Numerology						15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS


			Simulation bandwdith						180kHz			1.08MHz			180kHz			180kHz			1.08MHz


			Transmission scheme						UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook						1Tx			1Tx			1Tx			1Tx			1Tx


			MU dimension						N/A			N/A			N/A			N/A			N/A


			SU dimension						1			1			1			1			1


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			Scheduling						Aligned with reference			Aligned with reference			Aligned with reference			Round-Robin			Round-Robin


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			MMSE-IRC			MMSE			MMSE


			Power control parameter						 [1.0, -100] per 15kHz			[1.0, -103] per 1 RB			[1, -105] per 1 RB			UL SINR target of 10 dB			UL SINR target of 10 dB


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).








			System configuration parameters			Reference Value


			Carrier frequency for evaluation			1 layer (Macro) with 700 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth						180kHz			1.08MHz			180kHz			180kHz			1.08MHz


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						99° in GCS			99° in GCS			99° in GCS			Conf A: 93° 
Conf A: 99° 			Conf A: 93° 
Conf A: 99° 


			Handover margin (dB)						1			1			1			2			2


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Strongest cell based on RSRP			Strongest cell based on RSRP


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Radio distance based			Radio distance based


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Strongest cell based on RSRP			Strongest cell based on RSRP


			Criteria for analog beam selection for serving TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference


			PRACH configuration						90kHz with 24 sub-carriers (channels) in 180 kHz BW, 3.75kHz sub-carrier spacing for PRACH			2 sub-frames per frame			90kHz with 24 sub-carriers (channels) in 180 kHz BW, 3.75kHz sub-carrier spacing for PRACH			CE 0: 2 rep, 160 ms periodicity
CE 1: 8 rep, 640 ms periodicity,
 -126 dBm CE threshold
CE 2: 32 rep, 2560 ms periodicity, 
-136 dBm CE threshold
			CE 0: 1 rep, 10 ms periodicity
CE 1: 4 rep, 40 ms periodicity,
 -122 dBm CE threshold
CE 2: 16 rep, 160 ms periodicity,  
-130 dBm CE threshold
CE 3: 64 rep, 640 ms periodicity, 
-138 dBm CE threshold


			PUSCH scheduling unit						Single tone(15kHz)			180kHz			180kHz			Flexible according to 3GPP specificatons			Flexible according to 3GPP specificatons


			UL DMRS						2 symbols per 14 OFDM symbols			2 symbols per 14 OFDM symbols			2 symbols per 14 OFDM symbols			According to 3GPP specificatons			According to 3GPP specificatons


			Other system configuration parameters align with Report ITU-R M.2412








Conf A, ConnectionDensity_500m


			Channel model A			RIT			Antenna config & Tx scheme			Procedure 			Numerology			Req.						Huawei			Ericsson																																	Mean			Var			Number of samples									Channel model B			Huawei			NTT DOCOMO			Ericsson			0			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			Connection density			FDD																																																																					Connection density


						NB-IoT			1x2 SIMO, Single-tone			Early data transmission			15 kHz SCS			Connection density (/km2)			1000000			8,047,087																																				8,047,087			ERROR:#DIV/0!			1												8,077,017																																				8077017.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)						180																																				180			ERROR:#DIV/0!			1												180																																				180.00			ERROR:#DIV/0!			1


						NB-IoT			1x2 SIMO, Multi-tone (180kHz)			Early data transmission			15 kHz SCS			Connection density (/km2)			1000000																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															16,000,000																																	16000000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0															180																																	180.00			ERROR:#DIV/0!			1


						NB-IoT			1x2 SIMO, (15-180 kHz)			RRC Resume, data after Msg5, RRC Connection Release			15 kHz SCS			Connection density (/km2)			1000000						1,233,000																																	1,233,000			ERROR:#DIV/0!			1																		1,225,000																														1225000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)									180																																	180			ERROR:#DIV/0!			1																		180																														180.00			ERROR:#DIV/0!			1


						eMTC (LTE-M)			1x2 SIMO			RRC Resume, data after Msg5, RRC Connection Release			15 kHz SCS			Connection density (/km2)			1000000						5,680,000																																	5,680,000			ERROR:#DIV/0!			1																		5,680,000																														5680000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)									1440																																																									1440
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Conf B, ConnectionDensity_1732m


			Channel model A			RIT			Antenna config & Tx scheme			Procedure 			Numerology			Req.						Huawei			Ericsson																																	Mean			Var			Number of samples									Channel model B			Huawei			NTT DOCOMO			Ericsson			0			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			Connection density			FDD																																																																					Connection density


						NB-IoT			1x2 SIMO, Single-tone			Early data transmission			15 kHz SCS			Connection density (/km2)			1000000			1,198,000																																				1198000.00			ERROR:#DIV/0!			1												1,203,880																																				1203880.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)						360																																				360.00			ERROR:#DIV/0!			1												360																																				360.00			ERROR:#DIV/0!			1


						NB-IoT			1x2 SIMO, Multi-tone (180kHz)			Early data transmission			15 kHz SCS			Connection density (/km2)			1000000																																							ERROR:#DIV/0!			ERROR:#DIV/0!			0															1,250,000																																	1250000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)																																										ERROR:#DIV/0!			ERROR:#DIV/0!			0															360																																	360.00			ERROR:#DIV/0!			1


						NB-IoT			1x2 SIMO,(15-180 kHz)			RRC Resume, data after Msg5, RRC Connection Release			15 kHz SCS			Connection density (/km2)			1000000						1,018,000																																	1018000.00			ERROR:#DIV/0!			1																		1,034,385																														1034385.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)									2700																																	2700.00			ERROR:#DIV/0!			1																		1980																														1980.00			ERROR:#DIV/0!			1





						eMTC (LTE-M)			1x2 SIMO, DFT-S-OFDM			Early data transmission			15 kHz SCS			Connection density (/km2)			1000000			1,107,000																																				1107000.00			ERROR:#DIV/0!			1												1,140,000																																				1140000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)						540																																				540.00			ERROR:#DIV/0!			1												540																																				540.00			ERROR:#DIV/0!			1


						eMTC (LTE-M)			1x2 SIMO, DFT-S-OFDM			RRC Resume, data after Msg5, RRC Connection Release			15 kHz SCS			Connection density (/km2)			1000000						1,026,000																																	1026000.00			ERROR:#DIV/0!			1																		1,335,000																														1335000.00			ERROR:#DIV/0!			1


																		Bandwidth (kHz)									3600																																	3600.00			ERROR:#DIV/0!			1																		3600																														3600.00			ERROR:#DIV/0!			1


































































































































































































































































































































































































































































































































image10.emf





 
ConnectionDensity 




-UrbanMacro-mMTC - Fullbuffer SLS+LLS-v9_r1.xlsx














 


ConnectionDensity 


-UrbanMacro-mMTC - F u l l b u f f e r   S L S + L L S - v 9 _ r 1 . x l s x




Microsoft_Excel_Worksheet9.xlsx

FB_SLS_Para_1732m


			Urban Macro - mMTC


			Technical configuration Parameters			Reference value			Huawei
NB-IoT			Huawei
eMTC			Huawei
NR			Ericsson
NB-IoT			Ericsson
LTE-M			Ericsson
NR			Intel
eMTC			Intel
NR			ZTE
NR			ZTE
NB-IoT


			Multiple access						Single-tone			DFT-S-OFDM			OFDMA			Single-tone SC-FDMA			SC-FDMA			OFDMA			DFT-S-OFDM			OFDMA			OFDMA			Single-tone


			Duplexing						FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD


			Numerology						15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS


			Transmission scheme						UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook						1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			Scheduling						Aligned with reference			Aligned with reference			Aligned with reference			No scheduling active in full buffer simulations.			No scheduling active in full buffer simulations.			No scheduling active in full buffer simulations.			Full buffer			Full buffer			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			MRC			MRC			MRC			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Power control parameter						 [1.0, -115.8] per 15kHz			[1.0, -113] per 1 RB			[1.0, -113] per 1 RB			Alpha = 1.0, SNR target 3dB			Alpha = 1.0, SNR target = 3dB			Alpha = 1.0, SNR target = 3dB			α=1, P_0=-113 dBm 			α=1, P_0=-113 dBm 			α=1, P_0=-110 dBm 			α=1, P_0=-110 dBm 


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference








			System configuration parameters			Reference Value


			Carrier frequency for evaluation			1 layer (Macro) with 700 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS			93° in GCS


			Handover margin (dB)						1			1			1			0			0			0			0			0			1			1


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Radio distance based wrapping			Radio distance based wrapping			Radio distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						Aligned with reference			Aligned with reference			Aligned with reference																		Aligned with reference			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			Aligned with reference			Aligned with reference			Aligned with reference																		Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Strongest cell based on RSRP			Strongest cell based on RSRP			Strongest cell based on RSRP			RSRP based cell selection			RSRP based cell selection			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference												RSRP based DFT beam selection			RSRP based DFT beam selection			Aligned with reference			Aligned with reference


			Analog beam selection for interfering TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference																		Aligned with reference			Aligned with reference


			PUSCH scheduling unit						Single tone(15kHz)			180kHz			180kHz			Single tone (15kHz)			1 PRB (180kHz)			1 PRB (180kHz)			180kHz			180kHz			180kHz			Single tone(15kHz)


			Other system configuration parameters align with Report ITU-R M.2412








LLS_Para_1732m


			Parameters			Reference value			Huawei			Huawei			Huawei			Ericsson			Ericsson			Ericsson			Intel			Intel			ZTE			ZTE


									NB-IoT			eMTC			NR			NB-IoT			LTE-M			NR			eMTC			NR			NR			NB-IoT


			Physical channel						PUSCH			PUSCH			PUSCH			NPUSCH F1			PUSCH			PUSCH			PUSCH			PUSCH			PUSCH			NPUSCH


			Carrier frequency						700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz


			Evaluated service profiles			Full buffer best effort			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth			Up to 50 MHz (for ISD = 1732 m)			15kHz			180kHz			180kHz			15kHz			180kHz			180kHz			180kHz			180kHz			180kHz			15kHz


			Number of users in simulation			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Link-level Channel model						TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii


			UE speed			3 km/h			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Subcarrier spacing						15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz


			Symbols number per slot			14			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Antenna configuration at TRxP						2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R			2R			2R			2R			2R			2R			2R


			Antenna configuration at UE						1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T			1T			1T			1T			1T			1T			1T


			TXRU pattern at TRxP						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			TXRU pattern at UE						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			Transmission mode						SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO


			Transmission rank						1			1			1			1			1			1			1			1			1			1


			UL precoder						-			-			-												-			-			-			-


			TBS						256			16,24,32,40,56,72,104,120,136,144,176,208,224,256			40,48,64,80,96,144,152,168,184,208,240,256			256			144, 256			32, 42, 48, 64, 80, 104, 144, 168, 184 			32, 144, 256			32, 64, 144, 184			32, 42, 48, 64, 80, 104, 144, 168, 184			256


			Modulation order						BPSK-π/2 and QPSK-π/4			QPSK			QPSK			QPSK-π/4			QPSK, 16QAM			QPSK			QPSK (for 32/144), 16QAM (for 256)			QPSK			QPSK			BPSK and QPSK


			Number of Resource units						2,3,4,5,6,8,10			N/A			N/A			2,3,4,5,6,8,10			N/A			N/A			N/A			N/A			N/A			2,3,4,5,6,8,10


			Number of repetition						1,2,4,8,16			1,2,4,8,16,32			1			1,2,4,8,16			1,2,4,8,16,32			1			1			1			1			1,2,4,8,16


			TRxP receiver type			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			MMSE			MMSE			MMSE			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Channel estimation						LMMSE			LMMSE			LMMSE			Realistic			Realistic			Realistic			MMSE			MMSE			Least Square(LS)			Least Square(LS)


			Channel coding scheme						Turbo code			Turbo code			LDPC code			Turbo code			Turbo code			LDPC code			Turbo code			LDPC code			LDPC code			Turbo code


			DMRS configuration						2 REs for DMRS per TTI			2 OFDM symbols per RB for DMRS			Type I DMRS, addional 1 OFDM symbol for DMRS			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.			Type I DMRS, addional 1 OFDM symbol for DMRS			2 REs for DMRS per TTI
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			Urban Macro - mMTC


			Technical configuration Parameters			Reference value			Huawei
NB-IoT			Huawei
eMTC			Huawei
NR			Ericsson
NB-IoT			Ericsson
LTE-M			Ericsson
NR			Intel
eMTC			Intel
NR


			Multiple access						Single-tone			DFT-S-OFDM			OFDMA			Single-tone SC-FDMA			SC-FDMA			OFDMA			DFT-S-OFDM			OFDMA


			Duplexing						FDD			FDD			FDD			FDD			FDD			FDD			FDD			FDD


			Numerology						15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS			15 kHz SCS


			Transmission scheme						UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO			UL SIMO


			UL codebook						1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx			1Tx


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)


			Scheduling						Aligned with reference			Aligned with reference			Aligned with reference			No scheduling active in full buffer simulations.			No scheduling active in full buffer simulations.			No scheduling active in full buffer simulations.			Full buffer			Full buffer


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			MRC			MRC			MRC			Aligned with reference			Aligned with reference


			Power control parameter						 [1.0, -100] per 15kHz			 [1.0, -103] per 1 RB			 [1.0, -103] per 1 RB			Alpha = 1.0, SNR target 10dB			Alpha = 1.0, SNR target = 3dB			Alpha = 1.0, SNR target = 3dB			α=1, P_0=-103 dBm 			α=1, P_0=-103 dBm 


			SINR 			Pre-processing SINR as in Section 2.1.1 in R1-1805643			Aligned with reference			Aligned with reference			Aligned with reference			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Total received wanted power, divided by total received interference and noise (over all antenna elements and configured signal bandwitdh).			Aligned with reference			Aligned with reference








			System configuration parameters			Reference Value


			Carrier frequency for evaluation			1 layer (Macro) with 700 MHz			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			TRxP number per site			3			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Electronic tilt						99° in GCS			99° in GCS			99° in GCS			99° in GCS			99° in GCS			99° in GCS			99° in GCS			99° in GCS


			Handover margin (dB)						1			1			1			0			0			0			0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference			Aligned with reference			Radio distance based wrapping			Radio distance based wrapping			Radio distance based wrapping			Aligned with reference			Aligned with reference


			Polarized antenna model			Model-2 in TR36.873			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)						Aligned with reference			Aligned with reference			Aligned with reference


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			Aligned with reference			Aligned with reference			Aligned with reference


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference			Aligned with reference			Strongest cell based on RSRP			Strongest cell based on RSRP			Strongest cell based on RSRP			RSRP based cell selection			RSRP based cell selection


			Criteria for analog beam selection for serving TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference												RSRP based DFT beam selection			RSRP based DFT beam selection


			Analog beam selection for interfering TRxP			-			Aligned with reference			Aligned with reference			Aligned with reference


			PUSCH scheduling unit						Single tone(15kHz)			180kHz			180kHz			Single tone (15kHz)			1 PRB (180kHz)			1 PRB (180kHz)			180kHz			180kHz


			Other system configuration parameters align with Report ITU-R M.2412
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			Parameters			Reference value			Huawei			Huawei			Huawei			Ericsson			Ericsson			Ericsson			Intel			Intel


									NB-IoT			eMTC			NR			NB-IoT			LTE-M			NR			eMTC			NR


			Physical channel						PUSCH			PUSCH			PUSCH			NPUSCH F1			PUSCH			PUSCH			PUSCH			PUSCH


			Carrier frequency						700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz			700 MHz


			Evaluated service profiles			Full buffer best effort			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Simulation bandwidth			Up to 10 MHz (for ISD = 500 m)			15kHz			180kHz			180kHz			15kHz			180kHz			180kHz			180kHz			180kHz


			Number of users in simulation			1			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Link-level Channel model						TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii			TDL-iii


			UE speed			3 km/h			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Subcarrier spacing						15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz			15 kHz


			Symbols number per slot			14			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference			Aligned with reference


			Antenna configuration at TRxP						2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R, (8,1,2,1,1; 1,1)			2R			2R			2R			2R			2R


			Antenna configuration at UE						1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T, (1,1,1,1,1; 1,1)			1T			1T			1T			1T			1T


			TXRU pattern at TRxP						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			TXRU pattern at UE						Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional			Option 1: 0dBi Omni-directional


			Transmission mode						SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO			SIMO


			Transmission rank						1			1			1			1			1			1			1			1


			UL precoder						-			-			-												-			-


			TBS						256			16,24,32,40,56,72,104,120,136,144,176,208,224,256			40,48,64,80,96,144,152,168,184,208,240,256			256			144, 256			32, 42, 48, 64, 80, 104, 144, 168, 184 			32, 144, 256			32, 64, 144, 184


			Modulation order						BPSK-π/2 and QPSK-π/4			QPSK			QPSK			QPSK-π/4			QPSK, 16QAM			QPSK			QPSK (for 32/144), 16QAM (for 256)			QPSK


			Number of Resource units						2,3,4,5,6,8,10			N/A			N/A			2,3,4,5,6,8,10			N/A			N/A			N/A			N/A


			Number of repetition						1,2,4,8,16			1,2,4,8,16,32			1			1,2,4,8,16			1,2,4,8,16,32			1			1			1


			TRxP receiver type			MMSE-IRC			Aligned with reference			Aligned with reference			Aligned with reference			MMSE			MMSE			MMSE			Aligned with reference			Aligned with reference


			Channel estimation						LMMSE			LMMSE			LMMSE			Realistic			Realistic			Realistic			MMSE			MMSE


			Channel coding scheme						Turbo code			Turbo code			LDPC code			Turbo code			Turbo code			LDPC code			Turbo code			LDPC code


			DMRS configuration						2 REs for DMRS per TTI			2 OFDM symbols per RB for DMRS			Type I DMRS, addional 1 OFDM symbol for DMRS			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.			According to 3GPP specifications.








SINR-to-SE (Link level)




















			Source			Huawei(eMTC)			Huawei(NB-IoT)			Huawei(NR)			Ericsson (LTE-M)			Ericsson (NB-IoT)			Ericsson (NR)			Intel (eMTC)			Intel (NR)			ZTE NR			ZTE LTE																																																												Mean








			SINR			eMTC			NB-IoT			NR			LTE-M			NB-IoT			NR			LTE-M			NR			NR			NB-IoT


			-15												0			0.006016			0.00008			0.0001			0.0001																																																																		0.00


			-14												0.01			0.0064853333			0.0003911111			0.0001			0.0001																																																																		0.00


			-13			0.012721944			0.0104			0.0032			0.01			0.0116			0.0016977778			0.0009			0.0009			0.0008001852			0.0071326243																																																												0.01


			-12			0.015553833			0.014016667			0.005511111			0.01			0.0184213333			0.0048177778			0.0015			0.0024			0.0021890741			0.0106013778																																																												0.01


			-11			0.017403611			0.02006			0.009386667			0.02			0.0224106667			0.0108622222			0.0052			0.0064			0.0060663889			0.0155573593																																																												0.01


			-10			0.027910278			0.026901333			0.015608889			0.03			0.034592			0.0200622222			0.0096			0.0135			0.0158118056			0.0226336164																																																												0.02


			-9			0.032815889			0.0368533			0.024853333			0.04			0.04176			0.0334133333			0.0213			0.0256			0.0489583333			0.0308025308																																																												0.03


			-8			0.043171			0.050752			0.038577778			0.05			0.0623573333			0.0516088889			0.0351			0.0405			0.0800347222			0.0439664502																																																												0.05


			-7			0.055396833			0.067768667			0.057316667			0.07			0.08			0.0735833333			0.0530			0.0590			0.1069444444			0.0600961538																																																												0.07


			-6			0.082905556			0.096469333			0.079433333			0.09			0.1130026667			0.0998444444			0.0776			0.0815			0.1358072917			0.0836663337																																																												0.09


			-5			0.098577778			0.128053333			0.105811111			0.11			0.1462666667			0.1315333333			0.0974			0.1129			0.1682291667			0.1100462038																																																												0.12


			-4			0.131604444			0.162086667			0.129244444			0.15			0.1761866667			0.1689611111			0.1175			0.1529			0.2020833333			0.1456876457																																																												0.15


			-3			0.160476111			0.2176			0.148055556			0.2			0.2161777778			0.21735			0.1316			0.1933			0.2456597222			0.1910589411																																																												0.19


			-2			0.206484444			0.281386667			0.165111111			0.24			0.31072			0.2763777778			0.2028			0.2321			0.3114583333			0.2513111888																																																												0.25


			-1			0.2774			0.340026667			0.239055556			0.28			0.3657066667			0.3425666667			0.2936			0.2916			0.3684461806			0.3106268731																																																												0.31


			0			0.379311111			0.420408667			0.261455556			0.33			0.4464355556			0.4154666667			0.3890			0.3900			0.4192274306			0.3628316128																																																												0.38


			1			0.4582			0.486684			0.396977778			0.42			0.5142755556			0.4933222222			0.4772			0.4748			0.49296875			0.4474691975																																																												0.47


			2			0.55			0.556037			0.505122222			0.51			0.5704533333			0.5761666667			0.5536			0.5574			0.6134114583			0.5071317571																																																												0.55


			3			0.621183333			0.651733			0.615611111			0.58			0.6795733333			0.6732777778			0.6226			0.6644			0.7009114583			0.5733849484																																																												0.64


			4			0.7421			0.758826667			0.777944444			0.64			0.7754666667			0.7673333333			0.6950			0.7531			0.781640625			0.6826506827																																																												0.74


			5			0.853566667			0.842453333			0.901555556			0.74			0.8616533333			0.8305555556			0.8624			0.8328			0.8595052083			0.7763070263																																																												0.84


			6			0.990433333			0.913493			0.995555556			0.89			0.9223466667			0.8815			0.9916			0.8892			0.9044270833			0.8501914752																																																												0.92


			7			1.089138889			0.96448			1.167166667			1.02			0.96928			0.9231666667			1.1055			0.9277			0.9483506944			0.9043040293																																																												1.00


			8			1.176322222			1.00224			1.257833333			1.13			1.0021333333			0.9548888889			1.1950			0.9575			0.9723090278			0.9552947053																																																												1.06


			9			1.264783333			1.01312			1.324333333			1.21			1.0237866667			0.9784444444			1.2713			0.9790			0.9862847222			0.9802697303																																																												1.10


			10			1.328355556						1.371166667			1.27			1.0386133333			0.9955555556			1.3158			0.9930			0.9912760417			0.9937978688																																																												1.14


			11			1.367322222						1.402888889			1.32			1.0487466667			1.0041111111			1.3495			1.0043			0.9942708333			1.0166916417																																																												1.17


			12			1.389227778						1.428888889			1.35			1.0549333333			1.0097222222			1.3784			1.0102			0.997265625			1.0270979021																																																												1.18


			13			1.3989						1.447055556			1.37			1.0580266667			1.0139444444			1.3915			1.0140			0.9982638889			1.0323010323																																																												1.19


			14									1.460666667			1.39						1.0165555556			1.4015			1.0167			0.9982638889			1.0354229104																																																												1.19


			15												1.4						1.0186666667			1.4104			1.0188			0.9982638889			1.0375041625																																																												1.15


			16												1.41																																																																														1.41


			17												1.41																																																																														1.41


			18												1.41																																																																														1.41


			19																																																																																										ERROR:#DIV/0!


			20																																																																																										ERROR:#DIV/0!


																																																																																													ERROR:#DIV/0!


																																																																																													ERROR:#DIV/0!






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Huawei(eMTC)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	1.2721944000000001E-2	1.5553833E-2	1.7403610999999999E-2	2.7910278E-2	3.2815889000000001E-2	4.3171000000000001E-2	5.5396832999999999E-2	8.2905556000000005E-2	9.8577778000000005E-2	0.13160444399999999	0.160476111	0.20648444399999999	0.27739999999999998	0.37931111099999998	0.4582	0.55000000000000004	0.62118333299999995	0.74209999999999998	0.85356666699999995	0.99043333300000003	1.089138889	1.176322222	1.264783333	1.328355556	1.3673222220000001	1.389227778	1.3989	Huawei(NB-IoT)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	1.04E-2	1.4016667E-2	2.0060000000000001E-2	2.6901332999999999E-2	3.6853299999999999E-2	5.0751999999999999E-2	6.7768667000000005E-2	9.6469333000000004E-2	0.12805333299999999	0.16208666699999999	0.21759999999999999	0.28138666699999998	0.340026667	0.42040866700000001	0.48668400000000001	0.556037	0.65173300000000001	0.75882666700000001	0.84245333300000003	0.913493	0.96448	1.00224	1.01312	Huawei(NR)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	3.2000000000000002E-3	5.511111E-3	9.3866669999999996E-3	1.5608889000000001E-2	2.4853332999999998E-2	3.8577778E-2	5.7316667000000002E-2	7.9433332999999995E-2	0.105811111	0.12924444400000001	0.148055556	0.165111111	0.239055556	0.26145555599999998	0.396977778	0.50512222200000001	0.61561111099999999	0.77794444399999996	0.90155555600000004	0.99555555600000001	1.167166667	1.257833333	1.324333333	1.371166667	1.402888889	1.428888889	1.447055556	1.4606666669999999	Ericsson (LTE-M)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0	0.01	0.01	0.01	0.02	0.03	0.04	0.05	7.0000000000000007E-2	0.09	0.11	0.15	0.2	0.24	0.28000000000000003	0.33	0.42	0.51	0.57999999999999996	0.64	0.74	0.89	1.02	1.1299999999999999	1.21	1.27	1.32	1.35	1.37	1.39	1.4	1.41	1.41	1.41	Ericsson (NB-IoT)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	6.0159999999999996E-3	6.4853333333333299E-3	1.1599999999999999E-2	1.84213333333333E-2	2.24106666666667E-2	3.4591999999999998E-2	4.1759999999999999E-2	6.2357333333333299E-2	7.5861333333333295E-2	0.113002666666667	0.14626666666666699	0.17618666666666699	0.216177777777778	0.31072	0.36570666666666701	0.44643555555555597	0.51427555555555604	0.57045333333333303	0.67957333333333303	0.77546666666666697	0.86165333333333305	0.92234666666666698	0.96928000000000003	1.00213333333333	1.02378666666667	1.0386133333333301	1.04874666666667	1.0549333333333299	1.05802666666667	Ericsson (NR)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	8.0000000000000007E-5	3.9111111111111101E-4	1.69777777777778E-3	4.8177777777777802E-3	1.08622222222222E-2	2.00622222222222E-2	3.3413333333333302E-2	5.1608888888888899E-2	7.3583333333333306E-2	9.9844444444444402E-2	0.131533333333333	0.16896111111111101	0.21734999999999999	0.276377777777778	0.34256666666666702	0.41546666666666698	0.493322222222222	0.57616666666666705	0.67327777777777797	0.76733333333333298	0.83055555555555605	0.88149999999999995	0.92316666666666702	0.95488888888888901	0.97844444444444401	0.99555555555555597	1.0041111111111101	1.00972222222222	1.0139444444444401	1.0165555555555601	1.0186666666666699	Intel (eMTC)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	7.40740740740741E-5	1.4814814814814801E-4	8.8888888888888904E-4	1.4814814814814801E-3	5.1851851851851902E-3	9.6296296296296303E-3	2.1259259259259301E-2	3.51111111111111E-2	5.2962962962963003E-2	7.75555555555556E-2	9.7407407407407401E-2	0.11748148148148101	0.13162962962963001	0.20276	0.29360000000000003	0.38900000000000001	0.47720000000000001	0.55364000000000002	0.62260000000000004	0.69496888888888897	0.86243555555555595	0.99157333333333397	1.1054933333333301	1.19502222222222	1.27132444444444	1.3158399999999999	1.34954666666667	1.37841777777778	1.39150222222222	1.4014577777777799	1.41041777777778	Intel (NR)	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	9.7777777777777793E-5	1.3333333333333299E-4	9.2444444444444399E-4	2.3999999999999998E-3	6.4000000000000003E-3	1.34844444444444E-2	2.56088888888889E-2	4.0497777777777799E-2	5.9004444444444401E-2	8.1546666666666698E-2	0.112888888888889	0.15285333333333301	0.193333333333333	0.23212444444444399	0.29155999999999999	0.38995999999999997	0.47476000000000002	0.55736666666666701	0.66439333333333295	0.75307111111111102	0.83275333333333301	0.88917999999999997	0.92771777777777797	0.95751555555555601	0.97903333333333298	0.99303777777777802	1.0042822222222201	1.0101599999999999	1.01399333333333	1.0166511111111101	1.0187977777777799	Urban Macro - mMTC	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	8.0018518518518698E-4	2.1890740740740798E-3	6.0663888888888998E-3	1.5811805555555499E-2	4.8958333333333298E-2	8.0034722222222202E-2	0.106944444444444	0.135807291666667	0.16822916666666701	0.202083333333333	0.24565972222222199	0.311458333333333	0.368446180555556	0.419227430555556	0.49296875000000001	0.61341145833333299	0.70091145833333302	0.78164062499999998	0.85950520833333299	0.90442708333333299	0.94835069444444398	0.97230902777777795	0.98628472222222197	0.99127604166666705	0.99427083333333299	0.99726562500000004	0.99826388888888895	0.99826388888888895	0.99826388888888895	Urban Macro - mMTC	


-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	7.1326243201243304E-3	1.06013777888778E-2	1.5557359307359299E-2	2.2633616383616401E-2	3.08025308025308E-2	4.3966450216450299E-2	6.0096153846153903E-2	8.3666333666333498E-2	0.110046203796204	0.145687645687646	0.191058941058941	0.25131118881118902	0.31062687312687298	0.36283161283161303	0.447469197469197	0.50713175713175696	0.57338494838494802	0.68265068265068196	0.77630702630702597	0.85019147519147498	0.90430402930402898	0.95529470529470495	0.98026973026972997	0.99379786879786902	1.0166916416916401	1.0270979020979001	1.03230103230103	1.03542291042291	1.0375041625041601	











UL_SINR_1732m




















			Source			Huawei (eMTC)			Huawei (NB-IoT)			Huawei (NR)			Ericsson (LTE-M)			Ericsson (NB-IoT)			Ericsson (NR)			Intel (eMTC/NR)			ZTE(NR)			ZTE(NB-IoT)																																																															Mean									Huawei (eMTC)			Huawei (NB-IoT)			Huawei (NR)			Ericsson (LTE-M)			Ericsson (NB-IoT)			Ericsson (NR)			Intel (eMTC/NR)			ZTE(NR)			ZTE(NB-IoT)																																																															Mean





			Channel model A																																																																																																Channel model B


			UL SINR			eMTC			NB-IoT			NR			LTE-M			NB-IoT			NR						NR			NB-IoT																																																																					UL SINR			eMTC			NB-IoT			NR			LTE-M			NB-IoT			NR


			0.00			-12.0087			-10.1479			-11.9963			-14.59			-18.06			-14.59			-14.36			-17.97			-7.00																																																															-13.41									-11.2642			-10.1888			-11.2523			-19.31			-12.5846916672			-19.3101351849			-21.97																																																																					-15.13


			1.00			-9.5602			-7.4339			-9.4666			-10.66			-4.10			-10.66			-10.37			-11.11			-4.28																																																															-8.63									-6.9476			-6.0506			-6.9488			-10.51			-5.3204958426			-10.5140833186			-9.61																																																																					-7.99


			2.00			-8.4193			-6.111			-8.2368			-9.25			-3.76			-9.25			-8.59			-8.24			-3.53																																																															-7.27									-5.5723			-5.0536			-5.5829			-7.83			-4.3868744257			-7.8331454609			-6.26																																																																					-6.07


			3.00			-7.5321			-5.2744			-7.3799			-8.29			-3.55			-8.29			-7.60			-6.43			-3.20																																																															-6.39									-4.8532			-4.4149			-4.9051			-5.86			-3.988934886			-5.8600871264			-4.68																																																																					-4.94


			4.00			-6.7577			-4.6179			-6.6812			-7.78			-3.33			-7.78			-6.58			-5.02			-2.99																																																															-5.73									-4.3803			-3.9862			-4.4489			-4.50			-3.7668335539			-4.4983821381			-4.10																																																																					-4.24


			5.00			-6.1303			-4.103			-6.0848			-7.32			-3.19			-7.32			-5.95			-4.07			-2.76																																																															-5.21									-4.0391			-3.6065			-4.1109			-4.12			-3.5038711678			-4.1233648583			-3.97																																																																					-3.92


			6.00			-5.6444			-3.6897			-5.5949			-6.79			-3.06			-6.79			-5.09			-3.64			-2.61																																																															-4.77									-3.7992			-3.2778			-3.827			-3.77			-3.3605207118			-3.7677574516			-3.78																																																																					-3.65


			7.00			-5.1763			-3.3298			-5.1751			-6.39			-2.93			-6.39			-4.50			-3.44			-2.43																																																															-4.42									-3.5617			-3.0128			-3.5846			-3.59			-3.2205640475			-3.59217722			-3.57																																																																					-3.45


			8.00			-4.7906			-3.0244			-4.7981			-6.08			-2.81			-6.08			-4.20			-3.13			-2.26																																																															-4.13									-3.3656			-2.7678			-3.3736			-3.41			-3.1253557305			-3.4050754438			-3.33																																																																					-3.25


			9.00			-4.4844			-2.7422			-4.4729			-5.64			-2.70			-5.64			-3.94			-2.89			-2.12																																																															-3.85									-3.1781			-2.5577			-3.1817			-3.27			-3.0355287543			-3.2706168772			-3.20																																																																					-3.10


			10.00			-4.1749			-2.4833			-4.1756			-5.35			-2.62			-5.35			-3.69			-2.62			-2.05																																																															-3.61									-2.9987			-2.3588			-3.0112			-3.13			-2.9236275201			-3.1344811756			-3.12																																																																					-2.95


			11.00			-3.8893			-2.2594			-3.9161			-4.94			-2.51			-4.94			-3.56			-2.21			-1.96																																																															-3.36									-2.8442			-2.1709			-2.8515			-3.00			-2.8117228737			-3.0031232713			-2.95																																																																					-2.81


			12.00			-3.6517			-2.0366			-3.6709			-4.67			-2.42			-4.67			-3.48			-2.06			-1.84																																																															-3.17									-2.7067			-1.9888			-2.7028			-2.85			-2.7286750049			-2.8493614572			-2.81																																																																					-2.66


			13.00			-3.4579			-1.8315			-3.4473			-4.45			-2.35			-4.45			-3.32			-1.96			-1.74																																																															-3.00									-2.578			-1.824			-2.5639			-2.72			-2.6468660434			-2.717302086			-2.72																																																																					-2.54


			14.00			-3.2614			-1.6293			-3.2391			-4.14			-2.30			-4.14			-3.13			-1.87			-1.69																																																															-2.82									-2.446			-1.662			-2.4357			-2.64			-2.5609718345			-2.6408638245			-2.64																																																																					-2.43


			15.00			-3.063			-1.4345			-3.0523			-3.89			-2.23			-3.89			-3.00			-1.77			-1.61																																																															-2.66									-2.3268			-1.506			-2.3087			-2.55			-2.4700511729			-2.5540910124			-2.58																																																																					-2.33


			16.00			-2.8932			-1.2617			-2.8722			-3.74			-2.18			-3.74			-2.85			-1.71			-1.55																																																															-2.53									-2.1951			-1.3581			-2.1896			-2.45			-2.3808366397			-2.4544643514			-2.52																																																																					-2.22


			17.00			-2.7231			-1.0884			-2.711			-3.49			-2.12			-3.49			-2.68			-1.60			-1.46																																																															-2.37									-2.0878			-1.2116			-2.0773			-2.39			-2.321993215			-2.3925522692			-2.43																																																																					-2.13


			18.00			-2.5836			-0.9157			-2.5589			-3.24			-2.06			-3.24			-2.62			-1.52			-1.38																																																															-2.23									-1.9903			-1.0731			-1.9683			-2.34			-2.2691325306			-2.3362744041			-2.35																																																																					-2.05


			19.00			-2.4193			-0.764			-2.4101			-3.02			-2.00			-3.02			-2.48			-1.42			-1.32																																																															-2.09									-1.8919			-0.9439			-1.8648			-2.28			-2.2102351385			-2.282702353			-2.26																																																																					-1.96


			20.00			-2.2777			-0.6125			-2.2716			-2.79			-1.93			-2.79			-2.38			-1.33			-1.26																																																															-1.96									-1.7994			-0.8093			-1.7638			-2.21			-2.1652885561			-2.2064260336			-2.20																																																																					-1.88


			21.00			-2.1289			-0.4575			-2.1369			-2.66			-1.85			-2.66			-2.26			-1.27			-1.21																																																															-1.85									-1.7152			-0.6737			-1.6662			-2.14			-2.112382909			-2.138265878			-2.15																																																																					-1.80


			22.00			-1.9979			-0.3162			-2.0112			-2.53			-1.80			-2.53			-2.17			-1.22			-1.11																																																															-1.74									-1.6265			-0.5522			-1.5733			-2.08			-2.046015569			-2.0826712458			-2.04																																																																					-1.71


			23.00			-1.8889			-0.1655			-1.8872			-2.42			-1.75			-2.42			-2.11			-1.14			-1.01																																																															-1.64									-1.5265			-0.424			-1.4822			-2.03			-1.9947166075			-2.0263453538			-1.96																																																																					-1.63


			24.00			-1.7829			-0.0286			-1.7698			-2.31			-1.69			-2.31			-2.08			-0.98			-0.95																																																															-1.54									-1.441			-0.3037			-1.3946			-1.98			-1.9483731086			-1.9776458073			-1.89																																																																					-1.56


			25.00			-1.6663			0.1104			-1.6531			-2.17			-1.63			-2.17			-2.00			-0.88			-0.89																																																															-1.44									-1.3542			-0.1761			-1.3088			-1.93			-1.9036026367			-1.926370067			-1.84																																																																					-1.49


			26.00			-1.5526			0.2377			-1.5397			-2.09			-1.58			-2.09			-1.91			-0.81			-0.84																																																															-1.35									-1.2754			-0.0623			-1.2243			-1.87			-1.8465095144			-1.8720286828			-1.76																																																																					-1.42


			27.00			-1.4402			0.3701			-1.4319			-2.01			-1.53			-2.01			-1.82			-0.72			-0.75																																																															-1.26									-1.1961			0.0598			-1.1427			-1.82			-1.8040742009			-1.8160267418			-1.67																																																																					-1.34


			28.00			-1.342			0.507			-1.3286			-1.92			-1.46			-1.92			-1.76			-0.68			-0.69																																																															-1.18									-1.1144			0.1794			-1.0636			-1.79			-1.7711245422			-1.7861204591			-1.63																																																																					-1.28


			29.00			-1.2389			0.6355			-1.2286			-1.82			-1.38			-1.82			-1.70			-0.59			-0.60																																																															-1.08									-1.045			0.2914			-0.987			-1.74			-1.7286201713			-1.7359717388			-1.59																																																																					-1.22


			30.00			-1.1382			0.754			-1.1281			-1.71			-1.33			-1.71			-1.62			-0.50			-0.53																																																															-0.99									-0.9681			0.4022			-0.911			-1.66			-1.6476195552			-1.6602135056			-1.54																																																																					-1.14


			31.00			-1.0398			0.8766			-1.0341			-1.63			-1.25			-1.63			-1.58			-0.40			-0.40																																																															-0.90									-0.8899			0.5115			-0.8363			-1.61			-1.6064783473			-1.6127532512			-1.48																																																																					-1.07


			32.00			-0.9446			0.9981			-0.9425			-1.58			-1.19			-1.58			-1.51			-0.37			-0.36																																																															-0.83									-0.8014			0.6096			-0.7628			-1.57			-1.5815466885			-1.5722398633			-1.41																																																																					-1.01


			33.00			-0.8581			1.1237			-0.8528			-1.49			-1.14			-1.49			-1.44			-0.31			-0.30																																																															-0.75									-0.7243			0.7193			-0.6896			-1.53			-1.5235901433			-1.5269902172			-1.34																																																																					-0.94


			34.00			-0.7754			1.2402			-0.7644			-1.36			-1.07			-1.36			-1.40			-0.26			-0.25																																																															-0.67									-0.6524			0.8264			-0.6168			-1.46			-1.4653009313			-1.4610174324			-1.29																																																																					-0.87


			35.00			-0.6961			1.3522			-0.6794			-1.27			-1.00			-1.27			-1.31			-0.13			-0.19																																																															-0.58									-0.5794			0.9284			-0.5454			-1.40			-1.4241831342			-1.3962821206			-1.25																																																																					-0.81


			36.00			-0.6154			1.4638			-0.5937			-1.19			-0.97			-1.19			-1.27			-0.01			-0.08																																																															-0.49									-0.5128			1.0311			-0.4758			-1.34			-1.3674902547			-1.3405490335			-1.21																																																																					-0.75


			37.00			-0.5334			1.578			-0.5135			-1.12			-0.89			-1.12			-1.21			0.07			-0.02																																																															-0.42									-0.4412			1.1336			-0.409			-1.28			-1.3151781094			-1.2767058317			-1.16																																																																					-0.68


			38.00			-0.4531			1.7024			-0.4321			-1.08			-0.85			-1.08			-1.17			0.12			0.02																																																															-0.36									-0.3595			1.245			-0.3426			-1.21			-1.2450110688			-1.2074074098			-1.09																																																																					-0.60


			39.00			-0.3741			1.8137			-0.3536			-1.01			-0.81			-1.01			-1.12			0.21			0.09																																																															-0.29									-0.2879			1.3579			-0.2783			-1.16			-1.1759688102			-1.161357434			-1.04																																																																					-0.53


			40.00			-0.2868			1.9246			-0.2764			-0.94			-0.77			-0.94			-1.09			0.29			0.13																																																															-0.22									-0.2149			1.4606			-0.2131			-1.11			-1.1123995945			-1.109490952			-1.00																																																																					-0.47


			41.00			-0.2049			2.0398			-0.2014			-0.84			-0.72			-0.84			-1.04			0.35			0.23																																																															-0.14									-0.154			1.5648			-0.1505			-1.06			-1.0517120129			-1.0554938214			-0.95																																																																					-0.41


			42.00			-0.1379			2.157			-0.1254			-0.77			-0.67			-0.77			-0.96			0.41			0.30																																																															-0.06									-0.0902			1.6653			-0.088			-1.01			-1.0079357812			-1.0074117628			-0.90																																																																					-0.35


			43.00			-0.0581			2.27			-0.0507			-0.68			-0.63			-0.68			-0.90			0.48			0.37																																																															0.01									-0.0252			1.7699			-0.0265			-0.97			-0.9671562096			-0.9650466449			-0.84																																																																					-0.29


			44.00			0.0102			2.3841			0.0199			-0.62			-0.57			-0.62			-0.85			0.52			0.45																																																															0.08									0.0381			1.8821			0.0354			-0.89			-0.9230561193			-0.8851345721			-0.76																																																																					-0.21


			45.00			0.077			2.5004			0.0928			-0.53			-0.53			-0.53			-0.75			0.62			0.53																																																															0.16									0.0975			1.9874			0.095			-0.82			-0.8512774432			-0.8170660653			-0.70																																																																					-0.14


			46.00			0.1476			2.6047			0.1635			-0.46			-0.48			-0.46			-0.70			0.71			0.57																																																															0.23									0.1592			2.098			0.1539			-0.77			-0.8079933049			-0.7682659473			-0.60																																																																					-0.08


			47.00			0.2214			2.7201			0.2316			-0.37			-0.42			-0.37			-0.64			0.77			0.67																																																															0.31									0.2108			2.2053			0.2142			-0.72			-0.7458628699			-0.7217410467			-0.56																																																																					-0.02


			48.00			0.2967			2.831			0.3			-0.30			-0.36			-0.30			-0.57			0.84			0.78																																																															0.39									0.2695			2.3112			0.2716			-0.67			-0.7006326653			-0.6674815303			-0.53																																																																					0.04


			49.00			0.3616			2.9424			0.3668			-0.23			-0.31			-0.23			-0.52			0.92			0.84																																																															0.46									0.3321			2.4214			0.3293			-0.60			-0.6536124349			-0.6048145832			-0.46																																																																					0.11


			50.00			0.4302			3.0545			0.4347			-0.17			-0.27			-0.17			-0.45			0.99			0.89																																																															0.53									0.3967			2.5219			0.3872			-0.55			-0.6021493663			-0.548269946			-0.43																																																																					0.17


			51.00			0.5076			3.155			0.5018			-0.10			-0.23			-0.10			-0.40			1.04			0.94																																																															0.59									0.4576			2.6266			0.444			-0.50			-0.5413463296			-0.4982810314			-0.40																																																																					0.23


			52.00			0.5651			3.2654			0.5665			-0.03			-0.18			-0.03			-0.38			1.10			1.01																																																															0.66									0.5213			2.7265			0.5013			-0.44			-0.4887307883			-0.4387683483			-0.37																																																																					0.29


			53.00			0.6225			3.3739			0.6286			0.04			-0.13			0.04			-0.30			1.19			1.10																																																															0.73									0.579			2.8273			0.5564			-0.39			-0.4520981032			-0.3915080226			-0.32																																																																					0.34


			54.00			0.6837			3.4821			0.6912			0.12			-0.09			0.12			-0.23			1.24			1.18																																																															0.80									0.6255			2.9288			0.6122			-0.36			-0.4041660918			-0.356627142			-0.26																																																																					0.40


			55.00			0.745			3.5873			0.7522			0.20			-0.02			0.20			-0.20			1.33			1.22																																																															0.87									0.6788			3.0287			0.6661			-0.32			-0.3590327437			-0.3247421758			-0.21																																																																					0.45


			56.00			0.8109			3.6946			0.8129			0.25			0.05			0.25			-0.15			1.41			1.26																																																															0.93									0.7334			3.14			0.7218			-0.28			-0.305482098			-0.2750811224			-0.16																																																																					0.51


			57.00			0.8658			3.8063			0.8729			0.30			0.10			0.30			-0.08			1.55			1.33																																																															1.01									0.7905			3.2437			0.7757			-0.23			-0.2617863618			-0.2298995161			-0.11																																																																					0.57


			58.00			0.9272			3.9226			0.9324			0.36			0.14			0.36			-0.02			1.61			1.42																																																															1.07									0.8482			3.3553			0.8304			-0.16			-0.1901655733			-0.1574782383			-0.05																																																																					0.64


			59.00			0.9894			4.036			0.9917			0.41			0.20			0.41			0.05			1.64			1.51																																																															1.14									0.9027			3.4715			0.8841			-0.10			-0.1242703			-0.1004925579			0.03																																																																					0.71


			60.00			1.047			4.1502			1.0496			0.46			0.24			0.46			0.10			1.69			1.56																																																															1.19									0.9577			3.5857			0.9378			-0.05			-0.0858636219			-0.0459787493			0.08																																																																					0.77


			61.00			1.1038			4.259			1.1078			0.52			0.30			0.52			0.18			1.77			1.63																																																															1.27									1.0088			3.6952			0.9917			0.00			-0.0357392389			0.0044650976			0.13																																																																					0.83


			62.00			1.1635			4.3687			1.1651			0.57			0.37			0.57			0.23			1.82			1.69																																																															1.33									1.0593			3.799			1.0436			0.06			0.0225489059			0.0559860943			0.21																																																																					0.89


			63.00			1.2254			4.4822			1.2225			0.62			0.41			0.62			0.31			1.95			1.76																																																															1.40									1.1112			3.91			1.0958			0.11			0.0659565552			0.1099571834			0.31																																																																					0.96


			64.00			1.2796			4.595			1.2798			0.66			0.45			0.66			0.37			2.04			1.87																																																															1.47									1.1652			4.0158			1.1485			0.16			0.1375479612			0.1628960896			0.37																																																																					1.02


			65.00			1.3406			4.7099			1.3356			0.73			0.49			0.73			0.44			2.10			1.96																																																															1.54									1.2148			4.1294			1.202			0.24			0.2005714237			0.2444543035			0.45																																																																					1.10


			66.00			1.3914			4.8167			1.3891			0.77			0.55			0.77			0.53			2.15			2.02																																																															1.60									1.2647			4.2499			1.2542			0.32			0.2652670135			0.3212243769			0.52																																																																					1.17


			67.00			1.449			4.9321			1.4424			0.83			0.62			0.83			0.62			2.21			2.07																																																															1.67									1.315			4.3745			1.3071			0.37			0.323419863			0.3711945424			0.56																																																																					1.23


			68.00			1.505			5.0467			1.4963			0.88			0.65			0.88			0.67			2.29			2.11																																																															1.73									1.3658			4.4821			1.3602			0.42			0.3794496578			0.4200040442			0.64																																																																					1.29


			69.00			1.5577			5.1631			1.5499			0.93			0.70			0.93			0.73			2.40			2.18																																																															1.79									1.4177			4.6005			1.4124			0.47			0.4426027373			0.4729506359			0.68																																																																					1.36


			70.00			1.605			5.2841			1.6013			0.97			0.76			0.97			0.81			2.51			2.26																																																															1.86									1.4657			4.7187			1.464			0.51			0.4840348993			0.5142593387			0.72																																																																					1.41


			71.00			1.6568			5.4023			1.6539			1.01			0.82			1.01			0.90			2.63			2.44																																																															1.95									1.5198			4.8494			1.5149			0.59			0.5283707459			0.5861878949			0.76																																																																					1.48


			72.00			1.7096			5.5236			1.7057			1.05			0.86			1.05			0.95			2.72			2.54																																																															2.01									1.5711			4.9674			1.566			0.63			0.5941448056			0.6332486766			0.82																																																																					1.54


			73.00			1.7661			5.6527			1.7569			1.09			0.91			1.09			1.02			2.82			2.61																																																															2.08									1.626			5.0964			1.6176			0.70			0.6583863842			0.7027200899			0.87																																																																					1.61


			74.00			1.8179			5.7842			1.808			1.13			0.96			1.13			1.07			2.88			2.70																																																															2.14									1.6775			5.2153			1.6688			0.77			0.7250854863			0.7683853122			0.91																																																																					1.68


			75.00			1.8675			5.9142			1.8589			1.21			1.00			1.21			1.10			2.97			2.79																																																															2.21									1.7304			5.3426			1.7219			0.85			0.7910074749			0.8533969352			1.03																																																																					1.76


			76.00			1.9196			6.038			1.909			1.26			1.07			1.26			1.17			3.06			2.87																																																															2.28									1.7819			5.4708			1.7725			0.88			0.8483112191			0.8826674553			1.08																																																																					1.82


			77.00			1.9637			6.1761			1.9594			1.30			1.13			1.30			1.23			3.14			2.93																																																															2.35									1.8326			5.6086			1.823			0.94			0.887539591			0.9389180519			1.16																																																																					1.88


			78.00			2.0193			6.3124			2.0098			1.35			1.17			1.35			1.29			3.26			3.02																																																															2.42									1.8937			5.7435			1.8743			1.03			0.9600975526			1.0313888555			1.20																																																																					1.96


			79.00			2.0734			6.4452			2.0614			1.42			1.21			1.42			1.33			3.30			3.13																																																															2.49									1.9398			5.8811			1.9255			1.07			1.0360876155			1.0717179739			1.33																																																																					2.04


			80.00			2.1279			6.5712			2.112			1.47			1.27			1.47			1.37			3.40			3.25																																																															2.56									1.989			6.0127			1.9778			1.12			1.0912949939			1.1223967614			1.36																																																																					2.10


			81.00			2.1771			6.7152			2.1628			1.52			1.31			1.52			1.42			3.50			3.30																																																															2.63									2.0444			6.1666			2.0289			1.19			1.143551277			1.1895943898			1.44																																																																					2.17


			82.00			2.225			6.8586			2.2135			1.58			1.37			1.58			1.52			3.59			3.37																																																															2.70									2.1066			6.3173			2.0809			1.25			1.2144273438			1.2519207914			1.53																																																																					2.25


			83.00			2.277			7.0067			2.2649			1.63			1.41			1.63			1.59			3.65			3.45																																																															2.77									2.157			6.4653			2.1331			1.32			1.2646688118			1.3216531855			1.60																																																																					2.32


			84.00			2.3244			7.152			2.3149			1.68			1.47			1.68			1.65			3.75			3.54																																																															2.84									2.2127			6.6273			2.1857			1.37			1.3181192568			1.3656412747			1.68																																																																					2.39


			85.00			2.3792			7.3124			2.3648			1.72			1.54			1.72			1.73			3.88			3.65																																																															2.92									2.2691			6.7916			2.2395			1.43			1.3757014206			1.4338966125			1.72																																																																					2.47


			86.00			2.4285			7.4665			2.4146			1.76			1.58			1.76			1.81			3.99			3.73																																																															2.99									2.3207			6.9527			2.2924			1.49			1.4486961321			1.4856547145			1.76																																																																					2.53


			87.00			2.4795			7.6277			2.4644			1.81			1.62			1.81			1.91			4.07			3.89																																																															3.08									2.3763			7.1275			2.3461			1.54			1.5040277007			1.542946747			1.83																																																																					2.61


			88.00			2.5315			7.806			2.5162			1.86			1.66			1.86			2.00			4.17			4.00																																																															3.16									2.4233			7.3038			2.4007			1.60			1.5691763886			1.6014968045			1.91																																																																					2.69


			89.00			2.5799			7.9853			2.5683			1.90			1.70			1.90			2.09			4.31			4.14																																																															3.24									2.4803			7.4937			2.4575			1.69			1.6625382085			1.6860826476			1.98																																																																					2.78


			90.00			2.6276			8.1682			2.6228			1.96			1.75			1.96			2.15			4.42			4.23																																																															3.32									2.5355			7.6928			2.5128			1.77			1.7653801187			1.7691578335			2.05																																																																					2.87


			91.00			2.6791			8.3664			2.6769			2.01			1.82			2.01			2.19			4.54			4.33																																																															3.40									2.5934			7.9101			2.5716			1.84			1.8650178639			1.8410395629			2.14																																																																					2.97


			92.00			2.7322			8.5838			2.7302			2.05			1.87			2.05			2.28			4.64			4.46																																																															3.49									2.6532			8.1495			2.6292			1.94			1.9335659473			1.9387811606			2.25																																																																					3.07


			93.00			2.7891			8.7991			2.787			2.10			1.94			2.10			2.35			4.73			4.58																																																															3.57									2.716			8.3719			2.6915			2.01			1.9980257462			2.0102202854			2.34																																																																					3.16


			94.00			2.852			9.0226			2.8458			2.16			2.00			2.16			2.43			4.85			4.74																																																															3.67									2.7731			8.6226			2.7557			2.11			2.0997743873			2.1093322119			2.41																																																																					3.27


			95.00			2.9139			9.2778			2.9079			2.22			2.06			2.22			2.52			4.98			4.88																																																															3.78									2.8375			8.8831			2.8234			2.22			2.2325746552			2.2201900033			2.51																																																																					3.39


			96.00			2.9865			9.5703			2.972			2.28			2.13			2.28			2.67			5.15			5.08																																																															3.90									2.9064			9.1871			2.8963			2.30			2.3173716993			2.3046893558			2.57																																																																					3.50


			97.00			3.0613			9.9016			3.0429			2.35			2.22			2.35			2.83			5.28			5.27																																																															4.03									2.9827			9.5361			2.9744			2.41			2.4477917704			2.4111920171			2.70																																																																					3.64


			98.00			3.1373			10.3109			3.1247			2.43			2.29			2.43			3.04			5.48			5.38																																																															4.18									3.0787			9.9559			3.0662			2.51			2.5907968828			2.5133079003			2.86																																																																					3.80


			99.00			3.2405			10.9168			3.2313			2.52			2.45			2.52			3.20			5.78			5.61																																																															4.39									3.1988			10.6091			3.1915			2.64			2.7491056972			2.6393473557			3.06																																																																					4.01


			100.00			3.4031			11.9787			3.4196			14.41			23.43			14.41			3.51			18.14			18.27																																																															12.33									3.3655			11.9092			3.3963			8.76			19.4243472103			8.7562519831			3.29																																																																					8.41





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Huawei (eMTC)	


-12.008699999999999	-9.5602	-8.4192999999999998	-7.5320999999999998	-6.7576999999999998	-6.1303000000000001	-5.6444000000000001	-5.1763000000000003	-4.7906000000000004	-4.4843999999999999	-4.1749000000000001	-3.8893	-3.6516999999999999	-3.4579	-3.2614000000000001	-3.0630000000000002	-2.8932000000000002	-2.7231000000000001	-2.5836000000000001	-2.4192999999999998	-2.2776999999999998	-2.1288999999999998	-1.9979	-1.8889	-1.7828999999999999	-1.6662999999999999	-1.5526	-1.4401999999999999	-1.3420000000000001	-1.2388999999999999	-1.1382000000000001	-1.0398000000000001	-0.9446	-0.85809999999999997	-0.77539999999999998	-0.69610000000000005	-0.61539999999999995	-0.53339999999999999	-0.4531	-0.37409999999999999	-0.2868	-0.2049	-0.13789999999999999	-5.8099999999999999E-2	1.0200000000000001E-2	7.6999999999999999E-2	0.14760000000000001	0.22140000000000001	0.29670000000000002	0.36159999999999998	0.43020000000000003	0.50760000000000005	0.56510000000000005	0.62250000000000005	0.68369999999999997	0.745	0.81089999999999995	0.86580000000000001	0.92720000000000002	0.98939999999999995	1.0469999999999999	1.1037999999999999	1.1635	1.2254	1.2796000000000001	1.3406	1.3914	1.4490000000000001	1.5049999999999999	1.5577000000000001	1.605	1.6568000000000001	1.7096	1.7661	1.8179000000000001	1.8674999999999999	1.9196	1.9637	2.0192999999999999	2.0733999999999999	2.1278999999999999	2.1770999999999998	2.2250000000000001	2.2770000000000001	2.3243999999999998	2.3792	2.4285000000000001	2.4794999999999998	2.5314999999999999	2.5798999999999999	2.6276000000000002	2.6791	2.7322000000000002	2.7890999999999999	2.8519999999999999	2.9138999999999999	2.9864999999999999	3.0613000000000001	3.1373000000000002	3.2404999999999999	3.4030999999999998	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Huawei (NB-IoT)	


-10.1479	-7.4339000000000004	-6.1109999999999998	-5.2744	-4.6178999999999997	-4.1029999999999998	-3.6897000000000002	-3.3298000000000001	-3.0244	-2.7422	-2.4832999999999998	-2.2593999999999999	-2.0366	-1.8314999999999999	-1.6293	-1.4345000000000001	-1.2617	-1.0884	-0.91569999999999996	-0.76400000000000001	-0.61250000000000004	-0.45750000000000002	-0.31619999999999998	-0.16550000000000001	-2.86E-2	0.1104	0.23769999999999999	0.37009999999999998	0.50700000000000001	0.63549999999999995	0.754	0.87660000000000005	0.99809999999999999	1.1236999999999999	1.2402	1.3522000000000001	1.4638	1.5780000000000001	1.7023999999999999	1.8137000000000001	1.9246000000000001	2.0398000000000001	2.157	2.27	2.3841000000000001	2.5004	2.6046999999999998	2.7201	2.831	2.9424000000000001	3.0545	3.1549999999999998	3.2654000000000001	3.3738999999999999	3.4821	3.5872999999999999	3.6945999999999999	3.8062999999999998	3.9226000000000001	4.0359999999999996	4.1501999999999999	4.2590000000000003	4.3686999999999996	4.4821999999999997	4.5949999999999998	4.7099000000000002	4.8167	4.9321000000000002	5.0467000000000004	5.1631	5.2840999999999996	5.4023000000000003	5.5236000000000001	5.6527000000000003	5.7842000000000002	5.9142000000000001	6.0380000000000003	6.1760999999999999	6.3124000000000002	6.4451999999999998	6.5712000000000002	6.7152000000000003	6.8586	7.0067000000000004	7.1520000000000001	7.3124000000000002	7.4664999999999999	7.6276999999999999	7.806	7.9852999999999996	8.1682000000000006	8.3664000000000005	8.5838000000000001	8.7990999999999993	9.0226000000000006	9.2777999999999992	9.5702999999999996	9.9016000000000002	10.3109	10.9168	11.9787	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Huawei (NR)	
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ConnectionDensity_1732m


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Req.						Huawei			Ericsson			Intel			ZTE																											Mean			Var			Number of samples									Channel model B			Huawei			Ericsson			Intel			ZTE			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			Connection density			FDD																																																																		Connection density


						NB-IoT			1x2 SIMO, Single-tone (16 Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			2,517,000			2,237,326						2251631.00																											2335319.00			157502.849425018			3												2,650,000			2,103,872						2,244,167																											2332680			283619.141131788			3


															Bandwidth (kHz)						180			180						180																											180.00			0			3												180			180						180																											180			0			3





						eMTC			1x2 SIMO, DFT-S-OFDM (16 Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			1,344,000			1,231,947			1,062,780																														1212909.00			141573.324404706			3												1,699,000			1,476,635			1,360,333																														1511989			172079.286627802			3


															Bandwidth (kHz)						180			180			180																														180.00			0			3												180			180			180																														180			0			3





						NR			1x2 SIMO, OFDMA (16 Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			1,138,000			1,269,767			1,237,402			1,424,456.00																											1267406.25			118766.479099043			4												1,465,000			1,575,368			1,548,753			1,424,456																											1503394			70576.2061810967			4


															Bandwidth (kHz)						180			180			180			180																											180.00			0			4												180			180			180			180																											180			0			4









































































































































































































































































































































































































































































































































UL_SINR_500m




















			Source			Huawei (eMTC)			Huawei (NB-IoT)			Huawei (NR)			Ericsson (LTE-M)			Ericsson (NB-IoT)			Ericsson (NR)			Intel (eMTC,/NR)																																																																					Mean									Huawei (eMTC)			Huawei (NB-IoT)			Huawei (NR)			Ericsson(LTE-M)			Ericsson (NB-IoT)			Ericsson (NR)			Intel (eMTC,/NR)																																																																					Mean





			Channel model A																																																																																																Channel model B


			UL SINR			eMTC			NB-IoT			NR			LTE-M			NB-IoT			NR																																																																														UL SINR			eMTC			NB-IoT			NR			LTE-M			NB-IoT			NR									 


			0			-7.5574			-9.0119			-7.9797			-4.78			-4.53			-4.78			-10.42																																																																					-7.01									-6.5214			-6.4169			-6.1403			-21.3502748327			-20.59			-21.3502748327			-13.97																																																																					-13.76


			1			-4.6481			-5.7713			-4.8866			-3.76			-2.93			-3.76			-4.72																																																																					-4.35									-4.4802			-4.5826			-4.476			-4.2974524239			-3.66			-4.2974524239			-3.03																																																																					-4.12


			2			-3.7324			-4.4396			-3.8746			-3.17			-2.12			-3.17			-3.18																																																																					-3.38									-3.6648			-3.7366			-3.7281			-3.5975143545			-2.64			-3.5975143545			-2.47																																																																					-3.35


			3			-3.2077			-3.6168			-3.2287			-2.86			-1.75			-2.86			-2.29																																																																					-2.83									-3.155			-3.1611			-3.2274			-3.2205547621			-2.13			-3.2205547621			-2.21																																																																					-2.90


			4			-2.7058			-2.9747			-2.7494			-2.67			-1.52			-2.67			-1.98																																																																					-2.47									-2.7301			-2.739			-2.8199			-2.9031778567			-1.86			-2.9031778567			-1.88																																																																					-2.55


			5			-2.3182			-2.4756			-2.3381			-2.53			-1.30			-2.53			-1.81																																																																					-2.19									-2.3628			-2.3843			-2.4651			-2.6920408001			-1.59			-2.6920408001			-1.61																																																																					-2.26


			6			-2.0001			-2.0501			-1.999			-2.43			-1.14			-2.43			-1.54																																																																					-1.94									-2.0289			-2.0459			-2.1514			-2.6081792683			-1.44			-2.6081792683			-1.34																																																																					-2.03


			7			-1.7217			-1.7304			-1.688			-2.24			-0.89			-2.24			-1.09																																																																					-1.66									-1.7745			-1.757			-1.8715			-2.4518399188			-1.24			-2.4518399188			-1.21																																																																					-1.82


			8			-1.4026			-1.4298			-1.4185			-2.08			-0.68			-2.08			-0.93																																																																					-1.43									-1.5271			-1.4973			-1.6196			-2.2618309691			-0.95			-2.2618309691			-1.03																																																																					-1.59


			9			-1.1447			-1.1513			-1.1557			-2.00			-0.57			-2.00			-0.84																																																																					-1.27									-1.2885			-1.2469			-1.3844			-2.1312263541			-0.78			-2.1312263541			-0.93																																																																					-1.41


			10			-0.8947			-0.8809			-0.9205			-1.92			-0.45			-1.92			-0.65																																																																					-1.09									-1.0877			-1.027			-1.169			-1.9996916608			-0.56			-1.9996916608			-0.77																																																																					-1.23


			11			-0.6528			-0.6449			-0.6942			-1.84			-0.35			-1.84			-0.53																																																																					-0.94									-0.8843			-0.8119			-0.9533			-1.8976501949			-0.40			-1.8976501949			-0.70																																																																					-1.08


			12			-0.4435			-0.421			-0.4831			-1.78			-0.26			-1.78			-0.37																																																																					-0.79									-0.6888			-0.615			-0.751			-1.8141144391			-0.30			-1.8141144391			-0.53																																																																					-0.93


			13			-0.24			-0.2038			-0.286			-1.70			-0.15			-1.70			-0.28																																																																					-0.65									-0.4878			-0.4371			-0.5567			-1.7188002854			-0.19			-1.7188002854			-0.37																																																																					-0.78


			14			-0.0425			0.0137			-0.0913			-1.62			-0.02			-1.62			-0.11																																																																					-0.50									-0.3288			-0.2572			-0.3761			-1.5957322114			-0.05			-1.5957322114			-0.28																																																																					-0.64


			15			0.1785			0.2116			0.0932			-1.57			0.07			-1.57			-0.04																																																																					-0.37									-0.1465			-0.0853			-0.2076			-1.5263135476			0.05			-1.5263135476			-0.17																																																																					-0.52


			16			0.3492			0.4125			0.2727			-1.50			0.17			-1.50			0.10																																																																					-0.24									0.0092			0.0816			-0.0394			-1.4657789838			0.18			-1.4657789838			-0.07																																																																					-0.40


			17			0.5152			0.5966			0.4416			-1.41			0.30			-1.41			0.23																																																																					-0.11									0.1687			0.2591			0.1224			-1.3814239073			0.29			-1.3814239073			0.03																																																																					-0.27


			18			0.6785			0.7885			0.6083			-1.35			0.39			-1.35			0.34																																																																					0.02									0.3317			0.418			0.2736			-1.3274062174			0.39			-1.3274062174			0.15																																																																					-0.16


			19			0.8269			0.9584			0.7676			-1.28			0.49			-1.28			0.47																																																																					0.14									0.5025			0.5714			0.4236			-1.2340921489			0.53			-1.2340921489			0.29																																																																					-0.02


			20			0.9632			1.1505			0.9281			-1.20			0.62			-1.20			0.58																																																																					0.26									0.6527			0.7339			0.5684			-1.1331993229			0.71			-1.1331993229			0.38																																																																					0.11


			21			1.1074			1.3183			1.0797			-1.11			0.76			-1.11			0.62																																																																					0.38									0.7835			0.8809			0.7144			-1.0488246543			0.85			-1.0488246543			0.48																																																																					0.23


			22			1.2606			1.5007			1.2281			-1.04			0.87			-1.04			0.71																																																																					0.50									0.9254			1.035			0.8558			-0.9849153148			0.94			-0.9849153148			0.59																																																																					0.34


			23			1.3988			1.6783			1.3732			-0.96			0.98			-0.96			0.85																																																																					0.62									1.0652			1.1816			0.9938			-0.9115126684			1.05			-0.9115126684			0.73																																																																					0.46


			24			1.5343			1.8476			1.5151			-0.91			1.07			-0.91			0.92																																																																					0.72									1.1925			1.3404			1.1288			-0.8578949962			1.13			-0.8578949962			0.81																																																																					0.55


			25			1.6712			2.0164			1.6583			-0.81			1.21			-0.81			1.09																																																																					0.86									1.3394			1.498			1.2603			-0.7898083283			1.22			-0.7898083283			0.95																																																																					0.67


			26			1.8106			2.1882			1.7993			-0.73			1.34			-0.73			1.19																																																																					0.98									1.4694			1.6433			1.3972			-0.7255761078			1.33			-0.7255761078			1.02																																																																					0.77


			27			1.9484			2.3604			1.9365			-0.69			1.41			-0.69			1.26																																																																					1.08									1.599			1.8006			1.5312			-0.6182313397			1.48			-0.6182313397			1.15																																																																					0.90


			28			2.1016			2.514			2.0729			-0.61			1.54			-0.61			1.35																																																																					1.19									1.7197			1.9393			1.662			-0.5423445055			1.63			-0.5423445055			1.26																																																																					1.02


			29			2.2408			2.6665			2.2079			-0.56			1.59			-0.56			1.47																																																																					1.29									1.845			2.0863			1.7909			-0.4916302347			1.74			-0.4916302347			1.34																																																																					1.12


			30			2.3772			2.8247			2.3417			-0.48			1.75			-0.48			1.56																																																																					1.41									1.9708			2.2319			1.9176			-0.4220053526			1.82			-0.4220053526			1.41																																																																					1.22


			31			2.5179			2.9847			2.4751			-0.41			1.88			-0.41			1.65																																																																					1.52									2.1			2.3785			2.0439			-0.3546091696			1.95			-0.3546091696			1.54																																																																					1.33


			32			2.6561			3.1493			2.6018			-0.37			1.93			-0.37			1.74																																																																					1.62									2.2149			2.5183			2.1673			-0.2978281371			2.04			-0.2978281371			1.63																																																																					1.43


			33			2.7853			3.2982			2.7358			-0.31			2.05			-0.31			1.90																																																																					1.74									2.342			2.6552			2.2892			-0.2354116335			2.14			-0.2354116335			1.74																																																																					1.53


			34			2.912			3.4456			2.8627			-0.22			2.17			-0.22			1.99																																																																					1.85									2.4628			2.7957			2.4125			-0.1838411201			2.25			-0.1838411201			1.83																																																																					1.63


			35			3.0334			3.604			2.991			-0.16			2.27			-0.16			2.16																																																																					1.96									2.5669			2.9346			2.5369			-0.106001084			2.37			-0.106001084			1.92																																																																					1.73


			36			3.1569			3.7544			3.1185			-0.09			2.41			-0.09			2.29																																																																					2.08									2.6838			3.0905			2.6606			0.0128021347			2.55			0.0128021347			2.01																																																																					1.86


			37			3.2884			3.9018			3.2462			-0.04			2.52			-0.04			2.42																																																																					2.19									2.7921			3.234			2.7836			0.0624462793			2.67			0.0624462793			2.14																																																																					1.96


			38			3.4009			4.0564			3.3713			0.02			2.63			0.02			2.48																																																																					2.28									2.9061			3.3824			2.9055			0.1288829783			2.80			0.1288829783			2.24																																																																					2.07


			39			3.5461			4.2129			3.4949			0.10			2.78			0.10			2.57																																																																					2.40									3.0346			3.5276			3.0241			0.1914955432			2.90			0.1914955432			2.39																																																																					2.18


			40			3.6511			4.3711			3.6184			0.19			2.92			0.19			2.66																																																																					2.51									3.16			3.6661			3.1443			0.2457073671			3.03			0.2457073671			2.51																																																																					2.29


			41			3.776			4.5163			3.7409			0.27			3.07			0.27			2.75																																																																					2.63									3.2792			3.8087			3.2659			0.3121794395			3.15			0.3121794395			2.67																																																																					2.40


			42			3.8935			4.6651			3.8622			0.32			3.19			0.32			2.82																																																																					2.72									3.3977			3.9337			3.3899			0.3806335109			3.30			0.3806335109			2.75																																																																					2.50


			43			4.009			4.8079			3.9814			0.40			3.31			0.40			2.91																																																																					2.83									3.5115			4.0809			3.5088			0.4489116737			3.43			0.4489116737			2.88																																																																					2.61


			44			4.1127			4.974			4.1032			0.46			3.47			0.46			3.06																																																																					2.95									3.6323			4.2128			3.6256			0.491493086			3.50			0.491493086			2.96																																																																					2.70


			45			4.236			5.1369			4.2232			0.51			3.57			0.51			3.18																																																																					3.05									3.7539			4.3548			3.7448			0.5445820625			3.60			0.5445820625			3.09																																																																					2.80


			46			4.3382			5.2916			4.349			0.58			3.71			0.58			3.27																																																																					3.16									3.8853			4.5013			3.8644			0.6082153664			3.73			0.6082153664			3.23																																																																					2.92


			47			4.4668			5.4514			4.4694			0.65			3.83			0.65			3.42																																																																					3.28									4.0029			4.6387			3.9824			0.6642636249			3.87			0.6642636249			3.37																																																																					3.03


			48			4.5903			5.6154			4.5898			0.71			3.96			0.71			3.51																																																																					3.38									4.1108			4.776			4.1			0.7151713075			3.99			0.7151713075			3.49																																																																					3.13


			49			4.7204			5.7666			4.7132			0.76			4.09			0.76			3.63																																																																					3.49									4.2216			4.927			4.216			0.7629402097			4.08			0.7629402097			3.66																																																																					3.23


			50			4.8603			5.9171			4.8315			0.84			4.25			0.84			3.77																																																																					3.61									4.3467			5.0736			4.3336			0.801690835			4.16			0.801690835			3.84																																																																					3.34


			51			4.989			6.0596			4.9542			0.88			4.37			0.88			3.85																																																																					3.71									4.4625			5.2305			4.4531			0.854561868			4.29			0.854561868			4.01																																																																					3.45


			52			5.1167			6.2191			5.0742			0.95			4.51			0.95			4.01																																																																					3.83									4.5884			5.3865			4.5716			0.9135445748			4.42			0.9135445748			4.12																																																																					3.56


			53			5.2376			6.3908			5.1929			1.03			4.71			1.03			4.18																																																																					3.97									4.7072			5.5342			4.6904			0.9572805738			4.49			0.9572805738			4.26																																																																					3.66


			54			5.381			6.5455			5.3189			1.08			4.82			1.08			4.27																																																																					4.07									4.8323			5.6829			4.8097			0.9964671018			4.60			0.9964671018			4.37																																																																					3.75


			55			5.5013			6.7015			5.4399			1.14			4.96			1.14			4.43																																																																					4.19									4.9635			5.8535			4.9281			1.0547619053			4.69			1.0547619053			4.47																																																																					3.86


			56			5.6213			6.8461			5.5642			1.19			5.08			1.19			4.57																																																																					4.29									5.0775			6.0181			5.0467			1.1014672186			4.80			1.1014672186			4.62																																																																					3.97


			57			5.7333			7.0078			5.6909			1.25			5.23			1.25			4.69																																																																					4.41									5.2108			6.1811			5.1687			1.1484991278			4.91			1.1484991278			4.75																																																																					4.07


			58			5.8507			7.1709			5.8169			1.31			5.34			1.31			4.85																																																																					4.52									5.3296			6.3447			5.2903			1.1853207539			5.02			1.1853207539			4.89																																																																					4.18


			59			5.9614			7.3273			5.9433			1.37			5.52			1.37			4.98																																																																					4.64									5.4384			6.5069			5.4155			1.2296856762			5.11			1.2296856762			5.04																																																																					4.28


			60			6.0941			7.4898			6.073			1.45			5.73			1.45			5.12																																																																					4.77									5.5619			6.6786			5.5405			1.2990629603			5.22			1.2990629603			5.17																																																																					4.39


			61			6.2337			7.6624			6.1976			1.50			5.86			1.50			5.28																																																																					4.89									5.6817			6.8564			5.6661			1.351500128			5.42			1.351500128			5.25																																																																					4.51


			62			6.3493			7.8396			6.3242			1.53			5.96			1.53			5.36																																																																					4.99									5.8117			7.0265			5.7916			1.4185301509			5.58			1.4185301509			5.47																																																																					4.65


			63			6.4684			8.0056			6.453			1.58			6.09			1.58			5.45																																																																					5.09									5.937			7.2049			5.9216			1.4954644706			5.72			1.4954644706			5.58																																																																					4.77


			64			6.5964			8.1709			6.582			1.64			6.25			1.64			5.54																																																																					5.20									6.0965			7.3741			6.0499			1.5288670985			5.91			1.5288670985			5.75																																																																					4.89


			65			6.7176			8.3551			6.7073			1.69			6.35			1.69			5.67																																																																					5.31									6.2179			7.5465			6.1826			1.5687768311			5.98			1.5687768311			5.87																																																																					4.99


			66			6.8535			8.5348			6.8366			1.73			6.49			1.73			5.85																																																																					5.43									6.3459			7.7168			6.3118			1.6256960928			6.10			1.6256960928			6.01																																																																					5.11


			67			6.9614			8.7055			6.967			1.75			6.60			1.75			6.05																																																																					5.54									6.4653			7.9138			6.4435			1.6769741695			6.26			1.6769741695			6.14																																																																					5.23


			68			7.0975			8.8767			7.0974			1.80			6.72			1.80			6.20																																																																					5.66									6.6245			8.0941			6.5786			1.7352447062			6.45			1.7352447062			6.22																																																																					5.35


			69			7.2345			9.0523			7.2312			1.85			6.90			1.85			6.32																																																																					5.78									6.7607			8.282			6.7144			1.8039176449			6.62			1.8039176449			6.34																																																																					5.48


			70			7.3679			9.2419			7.3684			1.89			7.02			1.89			6.51																																																																					5.90									6.907			8.4661			6.8529			1.8555232326			6.81			1.8555232326			6.44																																																																					5.60


			71			7.5056			9.4163			7.498			1.93			7.16			1.93			6.61																																																																					6.01									7.0542			8.6651			6.9945			1.9004750967			6.95			1.9004750967			6.56																																																																					5.72


			72			7.6282			9.6172			7.635			1.99			7.33			1.99			6.73																																																																					6.13									7.1823			8.8679			7.1356			1.9376633753			7.09			1.9376633753			6.65																																																																					5.83


			73			7.7746			9.8193			7.7728			2.01			7.44			2.01			6.91																																																																					6.25									7.3406			9.0622			7.2725			1.9775086337			7.20			1.9775086337			6.81																																																																					5.95


			74			7.9074			10.0162			7.9132			2.05			7.55			2.05			7.09																																																																					6.37									7.4863			9.2604			7.4146			2.0355937638			7.31			2.0355937638			6.94																																																																					6.07


			75			8.058			10.1976			8.0547			2.09			7.69			2.09			7.24																																																																					6.49									7.6305			9.4622			7.5588			2.0807053518			7.47			2.0807053518			7.16																																																																					6.21


			76			8.1797			10.3809			8.1984			2.14			7.84			2.14			7.40																																																																					6.61									7.7784			9.6736			7.7074			2.1380849424			7.66			2.1380849424			7.28																																																																					6.34


			77			8.3288			10.606			8.3426			2.18			8.05			2.18			7.55																																																																					6.75									7.9312			9.8757			7.8546			2.1816809582			7.88			2.1816809582			7.44																																																																					6.48


			78			8.4904			10.8364			8.4887			2.22			8.22			2.22			7.78																																																																					6.90									8.084			10.1086			8.0021			2.2255746284			8.05			2.2255746284			7.60																																																																					6.61


			79			8.6465			11.0518			8.6367			2.27			8.38			2.27			7.98																																																																					7.03									8.2392			10.3437			8.1557			2.2716513478			8.23			2.2716513478			7.76																																																																					6.75


			80			8.8073			11.2651			8.7841			2.30			8.55			2.30			8.08																																																																					7.15									8.4105			10.5638			8.3116			2.3135524179			8.40			2.3135524179			7.96																																																																					6.90


			81			8.9628			11.5017			8.9396			2.33			8.64			2.33			8.27																																																																					7.28									8.5552			10.8042			8.4693			2.3491010318			8.56			2.3491010318			8.14																																																																					7.03


			82			9.1055			11.7294			9.0909			2.36			8.82			2.36			8.49																																																																					7.42									8.7167			11.0494			8.6301			2.3945159258			8.78			2.3945159258			8.28																																																																					7.18


			83			9.2531			11.9604			9.2433			2.39			8.94			2.39			8.74																																																																					7.56									8.862			11.3006			8.795			2.4237108614			8.96			2.4237108614			8.51																																																																					7.33


			84			9.4213			12.2065			9.3992			2.42			9.06			2.42			8.98																																																																					7.70									9.0237			11.5612			8.9662			2.4666093162			9.07			2.4666093162			8.78																																																																					7.48


			85			9.5819			12.474			9.5563			2.45			9.21			2.45			9.16																																																																					7.84									9.1795			11.8271			9.1386			2.5088727985			9.27			2.5088727985			8.91																																																																					7.62


			86			9.7521			12.7496			9.7158			2.49			9.35			2.49			9.38																																																																					7.99									9.3468			12.0856			9.317			2.558222074			9.50			2.558222074			9.14																																																																					7.79


			87			9.9093			13.0446			9.8803			2.53			9.54			2.53			9.51																																																																					8.13									9.5126			12.3575			9.4977			2.5997406941			9.70			2.5997406941			9.41																																																																					7.95


			88			10.0698			13.3196			10.0549			2.55			9.72			2.55			9.69																																																																					8.28									9.7054			12.6465			9.6853			2.629003933			9.91			2.629003933			9.73																																																																					8.13


			89			10.2392			13.6507			10.224			2.58			9.81			2.58			9.94																																																																					8.43									9.9024			12.9602			9.8725			2.6679551403			10.09			2.6679551403			9.91																																																																					8.30


			90			10.4064			13.9591			10.3955			2.61			9.96			2.61			10.20																																																																					8.59									10.117			13.3008			10.0657			2.7025015677			10.25			2.7025015677			10.08																																																																					8.46


			91			10.5874			14.3257			10.5731			2.65			10.13			2.65			10.43																																																																					8.76									10.3141			13.6678			10.265			2.7424019012			10.49			2.7424019012			10.19																																																																					8.63


			92			10.7464			14.7082			10.7524			2.67			10.33			2.67			10.73																																																																					8.94									10.4866			14.074			10.4717			2.7797835962			10.72			2.7797835962			10.36																																																																					8.81


			93			10.9528			15.1316			10.947			2.72			10.50			2.72			10.87																																																																					9.12									10.6879			14.4892			10.6857			2.8199225016			11.02			2.8199225016			10.66																																																																					9.03


			94			11.149			15.5804			11.1459			2.75			10.76			2.75			11.11																																																																					9.32									10.8953			14.9306			10.9079			2.863851606			11.23			2.863851606			10.88																																																																					9.22


			95			11.3426			16.1186			11.3581			2.79			11.00			2.79			11.31																																																																					9.53									11.1278			15.4205			11.1453			3.264423991			11.51			3.264423991			11.20																																																																					9.56


			96			11.5736			16.6724			11.5817			2.84			11.17			2.84			11.59																																																																					9.75									11.3581			16.0059			11.3975			4.6336245407			11.83			4.6336245407			11.55																																																																					10.20


			97			11.8634			17.386			11.8428			4.37			11.50			4.37			11.88																																																																					10.46									11.6284			16.6841			11.6835			7.3993392097			12.39			7.3993392097			11.91																																																																					11.30


			98			12.1417			18.3125			12.1407			7.60			12.08			7.60			12.08																																																																					11.71									12.0066			17.6258			12.0094			9.4542667898			14.44			9.4542667898			12.13																																																																					12.45


			99			12.5354			19.9759			12.5546			11.65			16.38			11.65			12.45																																																																					13.88									12.5139			19.3451			12.4828			12.2868707746			17.20			12.2868707746			12.43																																																																					14.08


			100			13.2397			24.4041			13.37			16.97			24.35			16.97			13.50																																																																					17.54									13.2111			24.5653			13.2775			21.7062117215			28.73			21.7062117215			13.05																																																																					19.46





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Huawei (eMTC)	


-7.5574000000000003	-4.6481000000000003	-3.7324000000000002	-3.2077	-2.7058	-2.3182	-2.0001000000000002	-1.7217	-1.4026000000000001	-1.1447000000000001	-0.89470000000000005	-0.65280000000000005	-0.44350000000000001	-0.24	-4.2500000000000003E-2	0.17849999999999999	0.34920000000000001	0.51519999999999999	0.67849999999999999	0.82689999999999997	0.96319999999999995	1.1073999999999999	1.2605999999999999	1.3988	1.5343	1.6712	1.8106	1.9483999999999999	2.1015999999999999	2.2408000000000001	2.3772000000000002	2.5179	2.6560999999999999	2.7852999999999999	2.9119999999999999	3.0333999999999999	3.1568999999999998	3.2884000000000002	3.4009	3.5461	3.6511	3.7759999999999998	3.8935	4.0090000000000003	4.1127000000000002	4.2359999999999998	4.3381999999999996	4.4668000000000001	4.5903	4.7203999999999997	4.8602999999999996	4.9889999999999999	5.1166999999999998	5.2375999999999996	5.3810000000000002	5.5012999999999996	5.6212999999999997	5.7332999999999998	5.8506999999999998	5.9614000000000003	6.0941000000000001	6.2336999999999998	6.3493000000000004	6.4683999999999999	6.5964	6.7176	6.8535000000000004	6.9614000000000003	7.0975000000000001	7.2344999999999997	7.3678999999999997	7.5056000000000003	7.6281999999999996	7.7746000000000004	7.9074	8.0579999999999998	8.1797000000000004	8.3287999999999993	8.4903999999999993	8.6464999999999996	8.8072999999999997	8.9627999999999997	9.1054999999999993	9.2530999999999999	9.4213000000000005	9.5818999999999992	9.7521000000000004	9.9093	10.069800000000001	10.2392	10.4064	10.587400000000001	10.7464	10.9528	11.148999999999999	11.342599999999999	11.573600000000001	11.8634	12.1417	12.535399999999999	13.239699999999999	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Huawei (NB-IoT)	


-9.0119000000000007	-5.7713000000000001	-4.4396000000000004	-3.6168	-2.9746999999999999	-2.4756	-2.0501	-1.7303999999999999	-1.4298	-1.1513	-0.88090000000000002	-0.64490000000000003	-0.42099999999999999	-0.20380000000000001	1.37E-2	0.21160000000000001	0.41249999999999998	0.59660000000000002	0.78849999999999998	0.95840000000000003	1.1505000000000001	1.3183	1.5006999999999999	1.6782999999999999	1.8475999999999999	2.0164	2.1882000000000001	2.3603999999999998	2.5139999999999998	2.6665000000000001	2.8247	2.9847000000000001	3.1493000000000002	3.2982	3.4456000000000002	3.6040000000000001	3.7544	3.9018000000000002	4.0564	4.2129000000000003	4.3711000000000002	4.5163000000000002	4.6650999999999998	4.8079000000000001	4.9740000000000002	5.1368999999999998	5.2915999999999999	5.4513999999999996	5.6154000000000002	5.7666000000000004	5.9170999999999996	6.0595999999999997	6.2191000000000001	6.3907999999999996	6.5454999999999997	6.7015000000000002	6.8460999999999999	7.0077999999999996	7.1708999999999996	7.3273000000000001	7.4897999999999998	7.6623999999999999	7.8395999999999999	8.0055999999999994	8.1708999999999996	8.3551000000000002	8.5348000000000006	8.7055000000000007	8.8766999999999996	9.0523000000000007	9.2418999999999993	9.4162999999999997	9.6172000000000004	9.8193000000000001	10.0162	10.1976	10.3809	10.606	10.836399999999999	11.0518	11.2651	11.5017	11.7294	11.9604	12.2065	12.474	12.749599999999999	13.044600000000001	13.319599999999999	13.650700000000001	13.959099999999999	14.325699999999999	14.7082	15.131600000000001	15.580399999999999	16.118600000000001	16.6724	17.385999999999999	18.3125	19.975899999999999	24.4041	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Huawei (NR)	


-7.9797000000000002	-4.8865999999999996	-3.8746	-3.2286999999999999	-2.7494000000000001	-2.3380999999999998	-1.9990000000000001	-1.6879999999999999	-1.4185000000000001	-1.1556999999999999	-0.92049999999999998	-0.69420000000000004	-0.48309999999999997	-0.28599999999999998	-9.1300000000000006E-2	9.3200000000000005E-2	0.2727	0.44159999999999999	0.60829999999999995	0.76759999999999995	0.92810000000000004	1.0797000000000001	1.2281	1.3732	1.5150999999999999	1.6583000000000001	1.7992999999999999	1.9365000000000001	2.0729000000000002	2.2079	2.3416999999999999	2.4750999999999999	2.6017999999999999	2.7357999999999998	2.8626999999999998	2.9910000000000001	3.1185	3.2462	3.3713000000000002	3.4948999999999999	3.6183999999999998	3.7408999999999999	3.8622000000000001	3.9813999999999998	4.1032000000000002	4.2232000000000003	4.3490000000000002	4.4694000000000003	4.5898000000000003	4.7131999999999996	4.8315000000000001	4.9542000000000002	5.0742000000000003	5.1928999999999998	5.3189000000000002	5.4398999999999997	5.5641999999999996	5.6909000000000001	5.8169000000000004	5.9432999999999998	6.0730000000000004	6.1976000000000004	6.3242000000000003	6.4530000000000003	6.5819999999999999	6.7073	6.8365999999999998	6.9669999999999996	7.0974000000000004	7.2312000000000003	7.3684000000000003	7.4980000000000002	7.6349999999999998	7.7728000000000002	7.9131999999999998	8.0547000000000004	8.1983999999999995	8.3425999999999991	8.4886999999999997	8.6366999999999994	8.7841000000000005	8.9396000000000004	9.0908999999999995	9.2432999999999996	9.3992000000000004	9.5563000000000002	9.7157999999999998	9.8803000000000001	10.0549	10.224	10.3955	10.5731	10.7524	10.946999999999999	11.145899999999999	11.3581	11.5817	11.8428	12.140700000000001	12.554600000000001	13.3741	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Ericsson (LTE-M)	
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ConnectionDensity_500m


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Req.						Huawei			Ericsson			Intel			ZTE																											Mean			Var			Number of samples									Channel model B			Huawei			Ericsson			Intel			ZTE			0			0			0			0			0			0			0			0			Mean			Var			Number of samples


			Connection density			FDD																																																																		Connection density


						NB-IoT			1x2 SIMO, Single-tone (16Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			41,325,000			46,058,578																																	43691789			3347145.10307546			2												41,981,000			45,272,306																																	43626653			2327304.79155997			2


															Bandwidth (kHz)						180			180																																	180			0			2												180			180																																	180			0			2





						eMTC			1x2 SIMO, DFT-S-OFDM (16Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			39,995,000			25,674,701			40,036,848																														35235516			8279935.3978369			3												38,502,000			25,524,579			40,626,736																														34884438			8175197.29561706			3


															Bandwidth (kHz)						180			180			180																														180			0			3												180			180			180																														180			0			3





						NR			1x2 SIMO, OFDMA (16Rx@BS)			15 kHz SCS			Connection density (/km2)			1000000			36,575,000			30,066,283			40,066,168			38,587,923																											36323844			4410260.44749714			4												35,021,000			29,844,621			40,383,189			38,782,519																											36007832			4683362.18444837			4


															Bandwidth (kHz)						180			180			180			180																											180			0			4												180			180			180			180																											180			0			4
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Microsoft_Excel_Worksheet.xlsx

DL_Para_4GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value for NR			IITM


									NR FDD


			Multiple access			OFDMA			Aligned with reference


			Duplexing						FDD


			Network synchronization			Synchronized			Aligned with reference


			Modulation			Up to 256 QAM			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference


			Numerology			15KHz / 30kHz,
14 OFDM symbol slot			15kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference


			Frame structure						Full downlink


			Transmission scheme			Closed SU/MU-MIMO adaptation			Aligned with reference


			DL CSI measurement						Non-precoded CSI-RS  based


			DL codebook						Type II codebook


			PRB bundling						4 PRBs


			MU dimension						For 4Rx: Up to 4 layers


			SU dimension						For 4Rx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			N/A


			CSI feedback						PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 


			Interference measurement						SU-CQI; CSI-IM for inter-cell interference measurement


			Max CBG number			1			Aligned with reference


			ACK/NACK delay			UE capability 1			The next available UL slot


			Re-transmission delay						The next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 4R:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ


			Scheduling			PF			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference


			Channel estimation						Non-ideal





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference


			Electronic tilt			105 degree			Aligned with reference


			Handover margin (dB)						0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-


			Criteria for analog beam selection for interfering TRxP			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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UL_Para_4GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value			IITM


									NR FDD


			Multiple access			OFDMA			Aligned with reference


			Duplexing						FDD


			Network synchronization			Synchronized			Aligned with reference


			Modulation			Up to 256QAM			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference


			Numerology			15KHz / 30kHz,
14 OFDM symbol slot			15kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz)
TDD: 8.2% (51 RB for 30 kHz 20 MHz)
TDD: 4.6% (106 RB for 15 kHz 20 MHz)			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference


			Frame structure						Full uplink


			Transmission scheme			UL codebook based SU-MIMO / MU-MIMO 			UL SU-MIMO with rank adaptation


			UL codebook						For 2Tx: NR 2Tx codebook;
For 4Tx: NR 4Tx codebook;


			MU dimension						N/A


			SU dimension						For 2Tx/4Tx: Up to 2 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports (with 2 SRS resources);
For UE 4 Tx ports: Non-precoded SRS, 4 SRS ports (with 4 SRS resources);
2 symbols for SRS in every 5 slots,
8 PRBs per symbol


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 32R:  (M,N,P,Mg,Ng; Mp,Np)= (8,8,2,1,1; 2,8)
(dH, dV)=(0.5, 0.8)λ;


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 2T: (M,N,P,Mg,Ng; Mp,Np)=  (1,1,2,1,1; 1,1); (dH, dV)=( N/A, N/A)λ



			Max CBG number			1			Aligned with reference


			UL re-transmission delay						Next available UL slot after reiving retransmission indication


			Scheduling			PF			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference


			Channel estimation						Non-ideal


			Power control parameter						P0=-86, alpha = 0.9


			Power backoff model						Continuous RB allocation: follow TS 38.101 for FR1;
Non-continuous RB allocation: additional 2 dB reduction





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference


			Electronic tilt			105 degree			Aligned with reference


			Handover margin (dB)						0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference


			Wrapping around method			Geographical distance based wrapping			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-


			Criteria for analog beam selection for interfering TRxP			-			-








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共页






Results_4GHz


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.									Channel model A			IITM			Mean									Channel model B			IITM			Mean


			FDD																								DL Spectral efficiency															DL Spectral efficiency


			NR			 gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			32x4 MU-MIMO Type II Codebook
(128Tx@gNB)			15 kHz SCS						Average [bit/s/Hz/TRxP]			7.8									8.231			8.23												9.31447			9.31


																		5th percentile [bit/s/Hz]			0.225									0.250			0.25												0.277088			0.28








			TDD


			NR			 gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			32x4 MU-MIMO, Type II
(128Tx@gNB)			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			7.8																								9.09495			9.09


																		5th percentile [bit/s/Hz]			0.225																								0.310			0.31





			TDD																								UL Spectral efficiency															UL Spectral efficiency


			NR			 gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			32x4 MU-MIMO, Type II
(128Tx@gNB)			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			5.4																								6.27096			6.27


																		5th percentile [bit/s/Hz]			0.15																								0.156392			0.16
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DL_Para_700MHz


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT			IITM


									NR FDD			NR FDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Network synchronization						Aligned with reference			Aligned with reference


			Modulation			Up to 256 QAM			Aligned with reference			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference			Aligned with reference


			Frame structure						Full downlink			Full downlink


			Transmission scheme			Closed SU/MU-MIMO adaptation			closed SU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement						Non-precoded CSI-RS  based			Non-precoded CSI-RS  based


			DL codebook						Type I codebook (single panel) ;			Type II codebook (single panel) ;


			PRB bundling						4 PRBs			4 PRBs


			MU dimension						N/A			For 4Rx: Up to 4 layers


			SU dimension						For 2Rx: Up to 2 layers			For 2Rx: Up to 2 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			N/A			N/A


			CSI feedback						PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 


			Interference measurement						SU-CQI			SU-CQI


			CBG			1			Aligned with reference			Aligned with reference


			ACK/NACK delay						N+4			N+4


			Re-transmission delay						the next available DL slot after receiving NACK			the next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 8T: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)
(dH, dV)=(0.5, 0.8)λ			For 8T: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 2R: (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)			For 2R: (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Channel estimation						Ideal			Ideal





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt			[100°] in LCS			Aligned with reference			Aligned with reference


			Handover margin (dB)						0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			-


			Criteria for analog beam selection for interfering TRxP			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共页






UL_Para_700MHz


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT			IITM


									NR FDD			NR FDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Network synchronization						Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference			Aligned with reference


			Frame structure						Full uplink			Full uplink


			Transmission scheme						SU-MIMO with rank adaptation			SU-MIMO with rank adaptation


			UL codebook						UL 2Tx Codebook			UL 2Tx Codebook


			MU dimension						N/A			N/A


			SU dimension						For 2 Tx: Up to 2 layer			For 2 Tx: Up to 2 layer


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			Non-precoded SRS, 2 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.			Non-precoded SRS, 2 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1; 1,4)
(dH, dV)=(0.5, 0.8)λ			For 8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1; 1,4)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 2T:  (M,N,P,Mg,Ng; Mp,Np)= (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ			For 2T:  (M,N,P,Mg,Ng; Mp,Np)= (1,1,2,1,1; 1,1)
(dH, dV)=( N/A, N/A)λ


			Max CBG number			1			Aligned with reference			Aligned with reference


			UL re-transmission delay						Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Channel estimation						Non-ideal			Non-ideal


			Power control parameter						P0=-76, alpha = 0.8			P0=-76, alpha = 0.8


			Power backoff model						N/A			N/A





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt			[100°] in LCS			Aligned with reference			Aligned with reference


			Handover margin (dB)						0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			-


			Criteria for analog beam selection for interfering TRxP			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共页






Results_700MHz


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.									Channel model A			IITM			Mean									Channel model B			CEWiT			IITM			Mean


			FDD						FDD																		DL Spectral efficiency															DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)			8x2 MU-MIMO Type I codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3																								4.210						4.21


																		5th percentile [bit/s/Hz]			0.12																								0.550						0.55





			NR			(M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4)			16x4 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3									7.770			7.77															7.867			7.87


																		5th percentile [bit/s/Hz]			0.12									0.249			0.249															0.271			0.271


			TDD						TDD


			NR			(M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4)			16x4 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3									9.032			9.03															8.901			8.90


																		5th percentile [bit/s/Hz]			0.12									0.280			0.280															0.245			0.245


			FDD						FDD																		UL spectral efficiency															UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)			2x8 SU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			1.6																								3.922						3.92


																		5th percentile [bit/s/Hz]			0.045																								0.214						0.21





			NR			(M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4)			4x16 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			1.6									5.479			5.48															5.610			5.61


																		5th percentile [bit/s/Hz]			0.045									0.15387			0.154															0.1563			0.156


			TDD						TDD


			NR			(M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4)			4x16 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			1.6									5.683			5.68															5.821			5.82


																		5th percentile [bit/s/Hz]			0.045									0.120			0.120															0.060			0.060








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Results_700MHz_LargerBW


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth			Req.									Channel model B			CEWiT			Mean


			FDD						FDD																					DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)			8x2 MU-MIMO Type I codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			3.3									4.210			4.21


																		20			Average [bit/s/Hz/TRxP]			3.3									4.697			4.70


																		40			Average [bit/s/Hz/TRxP]			3.3									4.993			4.99


																		10			5th percentile [bit/s/Hz]			0.12									0.550			0.55


																		20			5th percentile [bit/s/Hz]			0.12									0.614			0.61


																		40			5th percentile [bit/s/Hz]			0.12									0.652			0.65


			FDD						FDD																					UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)			2x8 SU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			1.6									3.922			3.92


																					5th percentile [bit/s/Hz]			0.045									0.214			0.21
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DL_Para_4GHz


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT			IITM


									NR FDD			NR FDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Network synchronization			Synchronized			Aligned with reference			Aligned with reference


			Modulation			Up to 256 QAM			Aligned with reference			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			10 MHz			10 MHz


			Frame structure						Full downlink			Full downlink


			Transmission scheme			closed SU/MU-MIMO adaptation			closed SU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement						Non-precoded CSI-RS  based			Non-precoded CSI-RS  based


			DL codebook						Type I codebook (single panel) ;			Type II codebook (single panel) ;


			PRB bundling						4 PRBs			4 PRBs


			MU dimension						N/A			For 4Rx: Up to 4 layers


			SU dimension						For 4Rx: Up to 4 layers			For 4Rx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			N/A			N/A


			CSI feedback						PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 			PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 


			Interference measurement						SU-CQI			SU-CQI


			CBG			1			Aligned with reference			Aligned with reference


			ACK/NACK delay						N+4			N+4


			Re-transmission delay						the next available DL slot after receiving NACK			the next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 4R: (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)			For 4R: (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Channel estimation						Non-ideal			Non-ideal





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt			[100°] in LCS			100 degree			Aligned with reference


			Handover margin (dB)						0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			-


			Criteria for analog beam selection for interfering TRxP			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































&F	文档密级



&D	华为保密信息,未经授权禁止扩散	第&P页，共页






UL_Para_4GHz


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT			IITM


									NR FDD			NR FDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Network synchronization			Synchronized			Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference			Aligned with reference


			Frame structure						Full uplink			Full uplink


			Transmission scheme						SU-MIMO with rank adaptation			SU-MIMO with rank adaptation


			UL codebook						UL 4Tx Codebook			UL 4Tx Codebook


			MU dimension						N/A			N/A


			SU dimension						For 4Tx: Up to 4 layers			For 4Tx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			Non-precoded SRS, 4 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.			Non-precoded SRS, 4 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ			For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 4T:  (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( N/A, N/A)λ			For 4T:  (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1; 1,2)
(dH, dV)=( N/A, N/A)λ


			Max CBG number			1			Aligned with reference			Aligned with reference


			UL re-transmission delay						Next available UL slot after reiving retransmission indication			Next available UL slot after reiving retransmission indication


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Channel estimation						Ideal			Ideal


			Power control parameter						P0=-76, alpha = 0.8			P0=-76, alpha = 0.8


			Power backoff model						N/A			N/A





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt			[100°] in LCS			Aligned with reference			Aligned with reference


			Handover margin (dB)						0			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			-


			Criteria for analog beam selection for interfering TRxP			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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Results_4GHz


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.									Channel model A			IITM			Mean									Channel model B			CEWiT			IITM			Mean


			FDD						FDD																		DL Spectral efficiency															DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			32x4 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3									10.735			10.73															10.718			10.72


																		5th percentile [bit/s/Hz]			0.12									0.413			0.41															0.419			0.42





			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;1,8)			32x4 MU-MIMO Type I codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3																								5.300						5.30


																		5th percentile [bit/s/Hz]			0.12																								1.760						1.76





			TDD						TDD


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			32x4 MU-MIMO,  4T SRS			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			3.3																											10.527			10.53


																		5th percentile [bit/s/Hz]			0.12																											0.436			0.44





			FDD						FDD																		UL spectral efficiency															UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			4x32 SU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			1.6																								5.057						5.06


																		5th percentile [bit/s/Hz]			0.045																								0.095						0.09





			TDD						TDD


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			1x32 SU-MIMO, Codebook based, OFDMA			30 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			1.6																											4.562			4.56


																		5th percentile [bit/s/Hz]			0.045																											0.053			0.05







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Results_4GHz_LargerBW


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth			Req.									Channel model B			CEWiT			Mean


			FDD						FDD																					DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;1,8)			32x4 MU-MIMO Type I codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			3.3									5.300			5.30


																		20			Average [bit/s/Hz/TRxP]			3.3									5.958			5.96


																		40			Average [bit/s/Hz/TRxP]			3.3									6.354			6.35


																		10			5th percentile [bit/s/Hz]			0.12									1.760			1.76


																		20			5th percentile [bit/s/Hz]			0.12									1.979			1.98


																		40			5th percentile [bit/s/Hz]			0.12									2.110			2.11





			FDD						FDD																					UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)			4x32 SU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			1.6									5.057			5.06


																					5th percentile [bit/s/Hz]			0.045									0.095			0.09

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DL_Para_LMLC


			Rural - eMBB


			Technical configuration Parameters			Reference value			IITM


									NR FDD


			Multiple access			OFDMA			Aligned with reference


			Duplexing						FDD


			Network synchronization						Aligned with reference


			Modulation			Up to 256 QAM			Aligned with reference


			Coding on PDSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			10 MHz


			Frame structure						Full downlink


			Transmission scheme			closed SU/MU-MIMO adaptation			closed SU/MU-MIMO adaptation


			DL CSI measurement						Non-precoded CSI-RS  based


			DL codebook						Type II codebook


			PRB bundling						4 PRBs


			MU dimension						For 4Rx: Up to 4 layers


			SU dimension						For 4Rx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			N/A


			CSI feedback						PMI, CQI: every 5 slot; RI: every 5 slot;
Subband based 


			Interference measurement						SU-CQI; CSI-IM for inter-cell interference measurement


			CBG			1			Aligned with reference


			ACK/NACK delay						The next available UL slot


			Re-transmission delay						The next available DL slot after receiving NACK


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 8T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;1,4);
For 16T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,4);
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 4R, (M,N,P,Mg,Ng; Mp,Np) = (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ


			Scheduling			PF			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference


			Channel estimation						Non-ideal





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference


			Electronic tilt			[96°] in LCS			96 degree


			Handover margin (dB)						0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-


			Criteria for analog beam selection for interfering TRxP			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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UL_Para_LMLC


			Rural - eMBB


			Technical configuration Parameters			Reference value			CEWiT			IITM


									NR FDD			NR FDD


			Multiple access			OFDMA			Aligned with reference			Aligned with reference


			Duplexing						FDD			FDD


			Network synchronization						Aligned with reference			Aligned with reference


			Modulation			Up to 256QAM			Aligned with reference			Aligned with reference


			Coding on PUSCH			LDPC
Max code-block size=8448bit 
[with BP decoding]			Aligned with reference			Aligned with reference


			Numerology			15 kHz / 30 kHz,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot			15 kHz SCS,
14 OFDM symbol slot


			Guard band ratio on simulation bandwidth			FDD: 6.4% (for 10 MHz bandwidth)
TDD: 8.2% (51 RB for 30kHz SCS and  20 MHz bandwidth)
TDD: 4.6% (106 RB for 15kHz SCS and  20 MHz bandwidth)			Aligned with reference			Aligned with reference


			Simulation bandwdith			FDD: 10 MHz
TDD: 20 MHz			Aligned with reference			Aligned with reference


			Frame structure						Full uplink			Full uplink


			Transmission scheme						SU-MIMO with rank adaptation			SU-MIMO with rank adaptation


			UL codebook						For 4Tx: NR 4Tx codebook			For 4Tx: NR 4Tx codebook


			MU dimension						N/A			N/A


			SU dimension						For 4Tx: Up to 4 layers			For 4Tx: Up to 4 layers


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			Aligned with reference			Aligned with reference


			SRS transmission			Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE			Non-precoded SRS, 2 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.			Non-precoded SRS, 2 SRS ports (with 1 SRS resource);
2 symbols for SRS in every 5 slots.


			Antenna configuration at TRxP			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1; 1,4)
(dH, dV)=(0.5, 0.8)λ			For 8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1; 1,4)
(dH, dV)=(0.5, 0.8)λ


			Antenna configuration at UE			(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels;
- Ng: default: 1
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			For 4T:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ			For 4T:  (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=( 0.5, N/A)λ


			Max CBG number			1			Aligned with reference			Aligned with reference


			UL re-transmission delay


			Scheduling			PF			Aligned with reference			Aligned with reference


			Receiver			MMSE-IRC			Aligned with reference			Aligned with reference


			Channel estimation						Ideal			Ideal


			Power control parameter						P0=-76, alpha = 0.8			P0=-76, alpha = 0.8


			Power backoff model						N/A			N/A





			System configuration parameters			Reference Value


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			Aligned with reference			Aligned with reference


			Electronic tilt			[96°] in LCS			96 degree			96 degree


			Handover margin (dB)						1			0


			UT attachment			Based on RSRP (formula (8.1-1) in TR36.873) from port 0			Aligned with reference			Aligned with reference





			Wrapping around method			Geographical distance based wrapping			Aligned with reference			Aligned with reference


			Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)			-			-			-


			Beam set at UE
(Constraints for the range of selective analog beams for UE)			-			-			-


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Aligned with reference			Aligned with reference


			Criteria for analog beam selection for serving TRxP			-			-			-


			Criteria for analog beam selection for interfering TRxP			-			-			-


			Other system configuration parameters align with Report ITU-R M.2412
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Results_LMLC


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Req.									Channel model A			IITM			Mean									Channel model B			CEWiT			IITM			Mean


			FDD						FDD																		DL Spectral efficiency															DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4);			8x4 MU-MIMO Type I codebook			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3																								3.900						3.90


																		5th percentile [bit/s/Hz]			0.12																								0.840						0.84





			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (4,8,2,1,1;1,8);			16x4 MU-MIMO Type II Codebook 			15 kHz SCS						Average [bit/s/Hz/TRxP]			3.3									5.456			5.46															5.663			5.66


																		5th percentile [bit/s/Hz]			0.120									0.173			0.173															0.187			0.19


			TDD						TDD


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4);			16x4 MU-MIMO,  Type II			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			3.3																											6.93488			6.93


																		5th percentile [bit/s/Hz]			0.12																											0.283112			0.28


			FDD						FDD																		UL spectral efficiency															UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4);			4x8 SU-MIMO, OFDMA			15 kHz SCS						Average [bit/s/Hz/TRxP]			1.6																								2.824			3.160			2.99


																		5th percentile [bit/s/Hz]			0.045																								0.099			0.127			0.11


			TDD						TDD





			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;2,4);			16x4 MU-MIMO,  Type II			15 kHz SCS			DDDSU			Average [bit/s/Hz/TRxP]			3.3																											2.216			2.22


																		5th percentile [bit/s/Hz]			0.120																											0.056			0.06


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Results_LMLC_LargerBW


			RIT			Antenna and TXRU mapping			Antenna config & Tx scheme			Numerology			Frame structure			Bandwidth			Req.									Channel model B			CEWiT			Mean


			FDD						FDD																					DL Spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4);			8x4 MU-MIMO Type I codebook			15 kHz SCS						10			Average [bit/s/Hz/TRxP]			3.3									3.900			3.90


																		20			Average [bit/s/Hz/TRxP]			3.3									4.369			4.37


																		40			Average [bit/s/Hz/TRxP]			3.3									4.652			4.65


																		10			5th percentile [bit/s/Hz]			0.12									0.840			0.84


																		20			5th percentile [bit/s/Hz]			0.12									0.941			0.94


																		40			5th percentile [bit/s/Hz]			0.12									1.002			1.00





			FDD						FDD																					UL spectral efficiency


			NR			gNB: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4);			4x8 SU-MIMO, OFDMA			15 kHz SCS									Average [bit/s/Hz/TRxP]			1.6									2.824			2.82


																					5th percentile [bit/s/Hz]			0.045									0.099			0.10































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DL_OH


						Note: OH1 is the orginal overhead provided by each company. OH2 is the adjusted overhead according to the agreed GP and PDCCH assumption. OH3 and OH4 is the further adjusted overhead for the larger bandwidth taking into account the gurad band ratio and PDCCH overhead reduction.


						Frequency Range 1 - FDD


						Assumption: 10MHz BW, 15kHz SCS, 10ms duration						Simulation BW&RB#			Scale BW1&RB#			Scale BW2&RB#


						Total bandwidth [MHz]						10			20			40


						TOTAL PRBs						52			106			216


						Guard band rtio						6.40%			4.60%			2.80%


									Antenna configuration						DMRS			CSI-RS			CSI-IM			TRS			SSB			PDCCH			GP						Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2			Total RE
w/ OH3 (20MHz)			Total OH RE
w/ OH3
(20MHz)			Total OH (%) w/ OH3 (20MHz)			Adjust factor for OH2 and OH3			Total RE
w/ OH4 (40MHz)			Total OH RE
w/ OH4
(40MHz)			Total OH (%) w/ OH4 (40MHz)			Adjust factor for OH2 and OH4


			1			CEWiT			8T2R						3120			832			0			312			480			12480									87360			17224			19.716			87360			17224			19.716			1.000			178080			21568			12.111			1.116			362880			30168			8.313			1.186


			2			CEWiT			8T4R						6240			832			0			312			480			12480									87360			20344			23.288			87360			20344			23.288			1.000			178080			27928			15.683			1.120			362880			43128			11.885			1.193


			3			CEWiT			32T4R						6240			3328			0			312			480			12480			`						87360			22840			26.145			87360			22840			26.145			1.000			178080			33016			18.540			1.124			362880			53496			14.742			1.199





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































UL_OH


						Note: OH1 is the orginal overhead provided by each company. OH2 is the adjusted overhead according to the agreed GP and PUCCH assumption.


						Frequency Range 1 - FDD


						Assumption: 10 MHz BW, 15kHz SCS, 10ms duration





						TOTAL PRBs			52





												DMRS			SRS			PUCCH																		Total RE
w/ OH1			Total OH RE w/ OH1			Total OH (%) w/ OH1			Total RE
w/ OH2			Total OH RE
w/ OH2			Total OH (%) w/ OH2			Adjust factor for OH1 and OH2


			1			CEWiT			2T			3102			2496			2688																		87360			8286			9.485			87360			6798			7.782			1.019


			2			CEWiT			4T			6204			2496			2688																		87360			11388			13.036			87360			9900			11.332			1.020








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































image1.emf



