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1) 
Scope

To provide for the further work of WP 5D and the Independent Evaluation Groups, WP 5D has reviewed the candidate technology submission referenced above as received by WP 5D in the October 2009 meeting and provides the WP 5D view on the following:

1) The completeness of the candidate submission following the guidance of Report ITU‑R M.2133.

2) Details of the required components that were to be provided as defined in Report ITU‑R M.2133 and where the information is to be found within the candidate submission materials.

2)
Acknowledgement of receipt of submission and assessment of completeness

WP 5D acknowledges the receipt of the candidate technology submission referenced above from Japan.  WP 5D has reviewed this candidate submission under the IMT-Advanced process and has determined that the submission is “complete” per Section 4 of Report ITU-R M.2133.
3)
Classification of the candidate submission 

The candidate technology submission is an SRIT and includes an FDD RIT component and a TDD RIT component. 

4)
Designate the following elements for each candidate RIT, for each candidate RIT within the composite SRIT, and/or for the composite SRIT of the candidate submission (to fulfil Section 4.1 of Report ITU‑R M.2133)
To assist WP 5D and the Independent Evaluation Groups in guiding the work, WP 5D has developed this checklist of the information with regard to all the required components of the submission per Report ITU-R M.2133 including specific links to the candidate submission items.

4.1) 
Step 2 requirements:  An RIT needs to fulfil the requirements for at least one test environment. Furthermore, an SRIT is defined as a number of RITs each individually fulfilling the minimum requirements for at least one test environment and complementing each other. (IMT-ADV/2 Rev 1 Step 2)

Based on IMT-ADV/2 Rev 1 Step 2, does the proponent indicate that the condition above has been met?

⁪  
⁪ FORMCHECKBOX 
 Yes
(FDD and TDD RITs, also SRIT)⁪

⁪ Comments (specify)   

· The proponent indicates that the FDD RIT Component meets the minimum requirements of all 4 required test environments.
· The proponent indicates that the TDD RIT Component meets the minimum requirements of all 4 required test environments.
· The proponent indicates that the complete SRIT meets the minimum requirements of all 4 required test environments.
4.2a)
Templates: The submission of each candidate RIT or SRIT shall consist of completed templates as specified in § 4.2 together with any additional inputs which the proponent may consider relevant to the evaluation.  (M.2133 Section 4.1 § 1)

Description template – characteristics template supplied (M.2133 Section 4.2.3.2)  


⁪  FORMCHECKBOX 
 Yes

⁪ Comments (specify)

Description template – link budget template supplied (M.2133 Section 4.2.3.3)
⁪  FORMCHECKBOX 
 Yes

Comments (specify) 
Compliance template for services supplied (M.2133 Section 4.2.4.1)

⁪  FORMCHECKBOX 
 Yes

Comments (specify) 
Compliance template for spectrum supplied (M.2133 Section 4.2.4.2)
⁪  FORMCHECKBOX 
 Yes

Comments (specify)
Compliance template for technical performance supplied  (M.2133 Section 4.2.4.3)
⁪  FORMCHECKBOX 
 Yes

Comments (specify)
4.2b)
Version: Each proposal must also indicate the version of the minimum technical requirements and evaluation criteria of the IMT-Advanced currently in force that it is intended for and make reference to the associated requirements.  
Summarize the version of the minimum technical requirements and evaluation criteria utilized by the candidate submission.

· The versions used are: Report ITU-R M.2133 Requirements, evaluation criteria and submission templates for the development of IMT-Advanced (Approved 2008-11); Report ITU-R M.2134 Requirements related to technical performance for IMT-Advanced radio interface(s) (Approved 2008-11); Report ITU-R M.2135 Guidelines for evaluation of radio interface technologies for IMT‑Advanced  (Approved 2008-11), and Document ITU-R IMT-ADV/3 Correction of typographical errors and provision of missing texts of IMT‑Advanced channel models in Report ITU-R M.2135 (July 2009)
4.3) 
Self evaluation: The entity that proposes a candidate RIT or SRIT to the ITU-R (the proponent) shall include with it either an initial self-evaluation or the proponents’ endorsement of an initial evaluation submitted by another entity and based on the compliance templates in § 4.2.4. (M.2133 Section 4.1 § 2).

Self-evaluation supplied   ⁪  FORMCHECKBOX 
 Yes
Comments (specify)  The self-evaluation report of the candidate technology submission can be found in Attachment 1 3GPP TR 36.912 v9.0.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Feasibility study for Further Advancements for EUTRA(LTE-Advanced) (Release 9), Section 16.

Self Evaluation type 
⁪  FORMCHECKBOX 
 provided by proponent      
⁪ ⁪  

4.4)
IPR STATEMENT:  Proponents and IPR holders should indicate their compliance with the ITU policy on intellectual property rights ((M.2133 Section 4.1 §3)
IPR Statements supplied:    ⁪  FORMCHECKBOX 
 Yes
Comments (specify)  
5)
Use of corrected information in Report ITU-R M.2135

Working Party 5D has identified some aspects of Report ITU-R M.2135 that require an update of the report to address the correction of typographical errors and provision of some missing text.  This information was developed in the 5th meeting of Working Party 5D in Document 5D/TEMP/219 (Rev. 1).  This was captured in document ITU-R IMT-ADV/3.
In particular it is stated that the information presented in IMT-ADV/3 should be applied in the use of Report ITU‑R M.2135. Technology proponents and evaluation groups are requested to indicate in their inputs to Working Party 5D that they have used both Report ITU-R M.2135 and IMT‑ADV/3 in their work. 
Has the technology proponent confirmed they used both Report ITU-R M.2135 and IMT‑ADV/3 in their work?       ⁪  FORMCHECKBOX 
 Yes

⁪ Comments (specify)   

6)
Candidate submission

See Attachment 1
7)
Contacts

Yuichi KIHATA

Association of Radio Industries and Businesses (ARIB)
E-mail: kihata@arib.or.jp 
8)
Remarks or Other information

Regarding the document 5D/545 from Japan, Japan indicated to the 6th meeting of WP 5D that for the purposes of evaluation, this candidate technology submission is technically the same as the candidate technology submission provided in document 5D/564.  
WP 5D has concluded that because 5D/545 and 5D/564 are technically identical submissions a single evaluation is applicable for both.
Attachment 1
Source: Document 5D/545
Japan
PROPOSAL FOR CANDIDATE RADIO INTERFACE TECHNOLOGIES
FOR IMT-ADVANCED BASED ON LTE-ADVANCED
1
Introduction

In the 5th meeting of the ITU-R Working Party 5D (WP 5D), Japan introduced its activities towards submission of candidate radio interface technologies ((S)RITs) for IMT-Advanced in Document 5D/466, taking into account the issuance of the Circular Letter 5/LCCE/2.

Document 5D/466 stated that Japan basically endorsed the works of 3GPP and IEEE 802.16 Working Group (WG) related to submission of proposals for candidate (S)RITs for IMT-Advanced.

Document 5D/466 also stated that Japan was preparing its proposal towards the 6th meeting of the ITU-R WP 5D.

To achieve this goal, the Association of Radio Industries and Businesses (ARIB) formed the Radio Interface Technology (RIT) Study Group and its Evaluation Group under the IMT-Advanced Subcommittee of Advanced Wireless Communications Study Committee (ADWICS) in April 2008 in order to address Japan's industry support for the technologies being developed by 3GPP and IEEE 802.16 WG.
2
Discussion

The ARIB RIT Study Group has long been encouraging and supporting Japanese industry to actively contribute to the works of 3GPP and IEEE 802.16 WG in the course of the consideration on candidate (S)RITs for IMT-Advanced.

Meanwhile, the ARIB Evaluation Group reviewed the candidate (S)RITs developed by 3GPP and IEEE 802.16 WG, and confirmed that both (S)RITs met the minimum requirements set by the ITU‑R WP 5D and also satisfied Japan’s national criteria for the candidate (S)RITs for IMT‑Advanced.

Therefore, Japan decided to submit both candidate (S)RITs to the ITU-R WP 5D as Japan’s proposals in separate contributions.

3
Proposal

Japan submits the SRIT based on the LTE-Advanced technology for IMT-Advanced as follows.

1)
Classification of the candidate submission 

The “LTE Release 10 & beyond (LTE-Advanced)” candidate technology submission is an SRIT and includes an FDD RIT component and a TDD RIT component.

2)
Detailed checklist for the requested elements for each candidate RIT within the composite SRIT and/or for the composite SRIT of the candidate submission (to fulfill section 4.1 of ITU‑R report M.2133)

•
MIMIMUM REQUIREMENTS: An RIT needs to fulfill the minimum requirements for at least one test environment. Furthermore, an SRIT is defined as a number of RITs each individually fulfilling the minimum requirements for at least one test environment and complementing each other. (IMT-ADV/2 Rev 1 Step 2).
•
Based on IMT-ADV/2 Rev 1 Step 2, for the “LTE Release 10 & beyond (LTE‑Advanced)” the FDD RIT Component meets the minimum requirements of all 4 required test environments.
•
Based on IMT-ADV/2 Rev 1 Step 2, for the “LTE Release 10 & beyond (LTE‑Advanced)” the TDD RIT Component meets the minimum requirements of all 4 required test environments.
•
Based on IMT-ADV/2 Rev 1 Step 2, for the “LTE Release 10 & beyond (LTE‑Advanced)” the complete SRIT meets the minimum requirements of all 4 required test environments.
•
TEMPLATES: The submission of each candidate RIT or SRIT shall consist of completed templates as specified in § 4.2 together with any additional inputs which the proponent may consider relevant to the evaluation (M.2133 Section 4.1 § 1).
•
3GPP has provided Description templates – characteristics template (M.2133 Section 4.2.3.2) for both the FDD and the TDD component. See Attachment 1, TR36.912 v9.0.0, Annex C1.

•
3GPP has provided Description templates – link budget template (M.2133 Section 4.2.3.3) for both the FDD and the TDD component. See Attachment 1, TR36.912 v9.0.0, Annex C2.

•
3GPP has provided Compliance templates for services (M.2133 Section 4.2.4.1) for both the FDD and the TDD component. See Attachment 1, TR36.912 v9.0.0, Annex C3.

•
3GPP has provided Compliance templates for spectrum (M.2133 Section 4.2.4.2) for both the FDD and the TDD component. See Attachment 1, TR36.912 v9.0.0, Annex C3.

•
3GPP has provided Compliance templates for technical performance (M.2133 Section 4.2.4.3) for both the FDD and the TDD component. See Attachment 1, TR36.912 v9.0.0, Annex C3.

•
VERSION: Each proposal must also indicate the version of the minimum technical requirements and evaluation criteria of the IMT-Advanced currently in force that it is intended for and make reference to the associated requirements. 
•
The versions used are: Report ITU-R M.2133 Requirements, evaluation criteria and submission templates for the development of IMT-Advanced (Approved 2008-11); Report ITU-R M.2134 Requirements related to technical performance for IMT‑Advanced radio interface(s) (Approved 2008-11); Report ITU-R M.2135 Guidelines for evaluation of radio interface technologies for IMT‑Advanced (Approved 2008-11), and Document ITU-R IMT-ADV/3 Correction of typographical errors and provision of missing texts of IMT‑Advanced channel models in Report ITU-R M.2135 (July 2009).
•
SELF EVALUATION: The entity that proposes a candidate RIT or SRIT to the ITU-R (the proponent) shall include with it either an initial self-evaluation or the proponents’ endorsement of an initial evaluation submitted by another entity and based on the compliance templates in § 4.2.4. (M.2133 Section 4.1 § 2).
•
The self-evaluation report of the 3GPP “LTE Release 10 & beyond (LTE‑Advanced)” can be found in document 3GPP TR 36.912 v9.0.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Feasibility study for Further Advancements for EUTRA(LTE-Advanced) (Release 9), Section 16.

3)
Additional supporting information
3GPP provides in Attachment 1 additional supporting information in document 3GPP TR 36.912 v9.0.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Feasibility study for Further Advancements for EUTRA(LTE-Advanced) (Release 9).

4)
IPR compliance statement
Japan in compliance with the ITU policy on intellectual property rights (see Annex 1 of Resolution ITU-R 1), as specified in the Common Patent Policy for ITU-T/ITU-R/ISO/IEC, provides the following information relative to clause 1 of the IPR policy: See Attachment 2.
5)
Contact Person

Mr. Takehiro NAKAMURA, Chairman of 3GPP TSG RAN is the Contact Person designated by the 3GPP Proponent for any communication related to this submission.

Attachment 1 (RP-090939)

3GPP TR 36.912 v9.0.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Feasibility study for Further Advancements for EUTRA(LTE-Advanced) (Release 9) and related information files.
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Foreword




This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).





The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:





Version x.y.z





where:





x
the first digit:





1
presented to TSG for information;





2
presented to TSG for approval;





3
or greater indicates TSG approved document under change control.





y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.





z
the third digit is incremented when editorial only changes have been incorporated in the document.





1
Scope





This document is related to the technical report for the study item "Further advancements for E-UTRA" [1]. 




This activity involves the Radio Access work area of the 3GPP studies and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems.




This document is intended to gather all technical outcome of the study item, and draw a conclusion on way forward.




In addition this document includes the results of the work supporting the3GPP submission of "LTE Release 10 & beyond (LTE-Advanced)"to the ITU-R as a candidate technology for the IMT-Advanced.




2
References




The following documents contain provisions which, through reference in this text, constitute provisions of the present document.





· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.





· For a specific reference, subsequent revisions do not apply.





· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.





[1]
Contribution to 3GPP TSG RAN meeting #45 RP-090735: "Revised SID on LTE-Advanced".





[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".




[3]
3GPP TR 36.913: "Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E‑UTRAN)".




[4]
3GPP TS 23.203: "Policy and charging control architecture".





[5]
3GPP TS 36.101: "User Equipment (UE) radio transmission and reception".




[6]
3GPP TS 36.104: "Base Station (BS) radio transmission and reception".




[7] 
Report ITU-R M.2133: "Requirements, evaluation criteria and submission templates for the development of IMT-Advanced" (Approved 2008-11).




[8] 
Report ITU-R M.2134: "Requirements related to technical performance for IMT-Advanced radio interface(s)" (Approved 2008-11).




[9] 
Report ITU-R M.2135: "Guidelines for evaluation of radio interface technologies for IMT‑Advanced" (Approved 2008-11).




[10]
Document ITU-R IMT-ADV/3: "Correction of typographical errors and provision of missing texts of IMT-Advanced channel models in Report ITU-R M.2135" (July 2009).




[11]
Document ITU-R IMT-ADV/2 Rev 1: "Submission and evaluation process and consensus building" (Approved 2008-10).




[12]
3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"




[13]
Contribution to 3GPP TSG RAN meeting #45 RP-090744: "TR36.912 Annex A3: Self evaluation results".




[14]
Contribution to 3GPP TSG RAN meeting #45 RP-090745: "TR36.912 Annex C1: Updated characteristics template".




[15]
Contribution to 3GPP TSG RAN meeting #45 RP-090746: "TR36.912 Annex C2: Link budget template".




[16]
Contribution to 3GPP TSG RAN meeting #45 RP-090747: "TR36.912 Annex C3: Compliance template".




[17]
3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".




Note:
The RAN meeting contributions referenced above are provided with the present Technical Report.




 3
Definitions, symbols and abbreviations





3.1
Definitions





For the purposes of the present document, the terms and definitions given in TR 21.905 [2] apply.





3.2
Symbols





Void




3.3
Abbreviations





For the purposes of the present document, the abbreviations defined in 3GPP TS 21.905 [2] and the following apply:




CoMP
Coordinated MultiPoint




MBMS
Multimedia Broadcast/Multicast Service





MU-MIMO
Multi User Multiple Input Multiple Output





RIT
Radio Interface Technology





SON
Self Organising Networks





SRIT
Set of Radio Interface Technologies





SU-MIMO
Single User Multiple Input Multiple Output





4
Introduction





At the 3GPP TSG RAN #39 meeting, the Study Item description on "Further Advancements for E-UTRA (LTE-Advanced)" was approved [1]. The study item covers technology components to be considered for the evolution of E-UTRA, e.g. to fulfil the requirements on IMT-Advanced. This technical report covers all RAN aspects of these technology components.




5
Support of wider bandwidth





5.1
General





LTE-Advanced extends LTE Rel.-8 with support for Carrier Aggregation, where two or more component carriers (CCs) are aggregated in order to support wider transmission bandwidths up to 100MHz and for spectrum aggregation. 





It shall be possible to configure all component carriers which are LTE Rel-8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Not all component carriers may necessarily be LTE Rel-8 compatible. 





A terminal may simultaneously receive or transmit one or multiple component carriers depending on its capabilities:





-
An LTE-Advanced terminal with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.-
An LTE Rel-8 terminal can receive and transmit on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.





Carrier aggregation is supported for both contiguous and non-contiguous component carriers with each component carrier limited to a maximum of 110 Resource Blocks in the frequency domain using the LTE Rel-8 numerology





It is possible to configure a UE to aggregate a different number of component carriers originating from the same eNB and of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of component carriers and the bandwidth of each component carrier in UL and DL will be the same.




Component carriers originating from the same eNB need not to provide the same coverage.




The spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz. This is in order to be compatible with the 100 kHz frequency raster of LTE Rel-8 and at the same time preserve orthogonality of the subcarriers with 15 kHz spacing. Depending on the aggregation scenario, the n*300 kHz spacing can be facilitated by insertion of a low number of unused subcarriers between contiguous component carriers.




5.2
User Plane




5.2.1
Structure





Compared to the Layer 2 structure of LTE Rel-8, the multi-carrier nature of the physical layer is only exposed to the MAC layer for which one HARQ entity is required per CC. The Layer 2 structure for the downlink is depicted on Figured 5.2.1-1 below.
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Figure 5.2.1-1: Layer 2 Structure for the DL





The Layer 2 structure for the uplink is depicted on Figured 5.2.1-2 below.
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Figure 5.2.1-2: Layer 2 Structure for the UL





5.2.2
MAC





From a UE perspective, the Layer 2 aspects of HARQ are kept Rel-8 compliant unless modifications provide significant gains. There is one transport block (in absence of spatial multiplexing, up to two transport blocks in case of spatial multiplexing) and one independent hybrid-ARQ entity per scheduled component carrier. Each transport block is mapped to a single component carrier only where all possible HARQ retransmissions also take place. A UE may be scheduled over multiple component carriers simultaneously but at most one random access procedure shall be ongoing at any time.




5.2.3
RLC





The RLC protocol of LTE Rel-8 also applies to carrier aggregation and allows LTE-A to handle data rate up to 1Gbps. Further enhancements (e.g. increased RLC SN) size can be considered.





5.2.4
PDCP





The PDCP protocol of LTE Rel-8 also applies to carrier aggregation.





5.3
Control plane





5.3.1
Structure





The C-Plane architecture of LTE Rel-8 also applies to carrier aggregation.





5.3.2
RRC procedures





After RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signaling. At intra-LTE handover, multiple CCs can be included in the "handover command" for usage in the target cell. 





5.3.3
Idle mode procedures





Idle mode mobility procedures of LTE Rel-8 also apply in a network deploying carrier aggregation. It should be possible for a network to configure only a subset of CCs for idle mode camping.




6
Uplink transmission scheme




6.1
Uplink spatial multiplexing




LTE-Advanced extends LTE Rel-8 with support for uplink spatial multiplexing of up to four layers.




In case of uplink single-user spatial multiplexing, up to two transport blocks can be transmitted from a scheduled UE in a subframe per uplink component carrier. Each transport block has its own MCS level. Depending on the number of transmission layers, the modulation symbols associated with each of the transport blocks are mapped onto one or two layers according to the same principle as for LTE Rel-8 downlink spatial multiplexing. The transmission rank can be adapted dynamically. It is possible to configure the uplink single-user spatial-multiplexing transmission with or without the layer shifting. In case of the layer shifting, shifting in time domain is supported. 




If layer shifting is configured, the HARQ-ACKs for all transport blocks are bundled into a single HARQ-ACK. One-bit ACK is transmitted to the UE if all transport blocks are successfully decoded by the eNodeB. Otherwise, one-bit NACK is transmitted to the UE. 




If layer shifting is not configured, each transport block has its own HARQ-ACK feedback signalling. 





For FDD and TDD, precoding is performed according to a predefined codebook. If layer shifting is not configured, precoding is applied after the layer mapping. If layer shifting is configured, precoding is applied after the layer shifting operation. Application of a single precoding matrix per uplink component carrier is supported. In case of full-rank transmission, only identity precoding matrix is supported. For uplink spatial multiplexing with two transmit antennas, 3-bit precoding codebook as defined in Table 6.1-1 is used. 





Table 6.1-1: 3-bit precoding codebook for uplink spatial multiplexing with two transmit antennas





					Codebook index




					Number of layers 
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For uplink spatial multiplexing with four transmit antennas, 6-bit precoding codebook is used. 




6.2
Uplink multiple access





DFT-precoded OFDM is the transmission scheme used for PUSCH both in absence and presence of spatial multiplexing. In case of multiple component carriers, there is one DFT per component carrier. Both frequency-contiguous and frequency-non-contiguous resource allocation is supported on each component carrier.





Simultaneous transmission of uplink L1/L2 control signalling and data is supported through two mechanisms





-
Control signalling is multiplexed with data on PUSCH according to the same principle as in LTE Rel-8




-
Control signalling is transmitted on PUCCH simultaneously with data on PUSCH




6.3
Uplink reference signals




LTE Advanced retains the basic uplink reference-signal structure of LTE Rel-8, with two types of uplink reference signals:





-
Demodulation reference signal 




-
Sounding reference signal




In case of uplink multi-antenna transmission, the precoding applied for the demodulation reference signal is the same as the one applied for the PUSCH. Cyclic shift separation is the primary multiplexing scheme of the demodulation reference signals. 





The baseline for sounding reference signal in LTE-Advanced operation is non-precoded and antenna-specific. For multiplexing of the sounding reference signals, the LTE Rel-8 principles are reused. 




7
Downlink transmission scheme




7.1
Downlink spatial multiplexing




LTE-Advanced extends LTE Rel-8 downlink spatial multiplexing with support for up to eight layers spatial multiplexing




In the downlink 8-by-X single user spatial multiplexing, up to two transport blocks can be transmitted to a scheduled UE in a subframe per downlink component carrier. Each transport block is assigned its own modulation and coding scheme. For HARQ ACK/NAK feedback on uplink, one bit is used for each transport block.




A transport block is associated with a codeword. For up to four layers, the codeword-to-layer mapping is the same as for LTE Rel-8. For more than four layers as well as the case of mapping one codeword to three or four layers, which is for retransmission of one out of two codewords that were initially transmitted with more than four layers, the layer mapping shall be done according to Table 7.1-1. Complex-valued modulation symbols  
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Table 7.1-1: Codeword-to-layer mapping for above four layers and the case of mapping one codeword to three or four layers




					Number of layers




					Number of code words




					Codeword-to-layer mapping
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7.1.1
Feedback in support of downlink spatial multiplexing




The baseline for feedback in support of downlink single-cell single-user spatial multiplexing is codebook-based precoding feedback. 




7.2
Downlink reference signals




LTE-Advanced extends the downlink reference-signal structure of LTE with 





-
Reference signals targeting PDSCH demodulation




-
Reference signals targeting CSI estimation (for CQI/PMI/RI/etc reporting when needed)




The reference signal structure can be used to support multiple LTE-Advanced features, e.g. CoMP and spatial multiplexing.





The reference signals targeting PDSCH demodulation are:





-
UE-specific, i.e, the PDSCH and the demodulation reference signals intended for a specific UE are subject to the same precoding operation. 




-
Present only in resource blocks and layers scheduled by the eNodeB for transmission. 




-
Mutually orthogonal between layers at the eNodeB.




The design principle for the reference signals targeting PDSCH modulation is an extension to multiple layers of the concept of Rel-8 UE-specific reference signals used for beamforming. Complementary use of Rel-8 cell-specific reference signals by the UE is not precluded.





Reference signals targeting CSI estimation are 





-
cell specific




-
sparse in frequency and time.




7.3
Downlink transmit diversity





For the downlink transmit diversity with more than four transmit antennas applied to PDCCH, and PDSCH in non-MBSFN subframes, the Rel-8 transmit diversity scheme is used. 




8
Coordinated multiple point transmission and reception




Coordinated multi-point (CoMP) transmission/reception is considered for LTE-Advanced as a tool to improve the coverage of high data rates, the cell-edge throughput and/or to increase system throughput.




8.1
Downlink coordinated multi-point transmission




Downlink coordinated multi-point transmission (CoMP) is a relatively general term referring to different types of coordination in the downlink transmission from multiple geographically separated transmission points (TP). This includes coordination in the scheduling, including any beam-forming functionality, between geographically separated transmission points and joint transmission from geographically separated transmissions points.




8.2
Uplink coordinated multi-point reception





Uplink CoMP reception is a relatively general term referring to different types of coordination in the uplink reception at multiple, geographically separated points. This includes coordination in the scheduling, including any beam-forming functionality, between geographically separated reception points.




9
Relaying




9.1
General





LTE-Advanced extends LTE Rel-8 with support for relaying as a tool to improve e.g. the coverage of high data rates, group mobility, temporary network deployment, the cell-edge throughput and/or to provide coverage in new areas. 





The relay node (RN) is wirelessly connected to a donor cell of a donor eNB via the Un interface, and UEs connect to the RN via the Uu interface as shown on Figure 9.1-1 below.
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Figure 9.1-1: Relays





The Un connection can be





-
inband, in which case the eNB-to-RN link share the same band with direct eNB-to-UE links within the donor cell. 




-
outband, in which case the eNB-to-RN link does not operate in the same band as direct eNB-to-UE links within the donor cell




At least "Type 1" RNs are supported by LTE-Advanced. A "Type 1" RN is an inband RN characterized by the following:





-
it control cells, each of which appears to a UE as a separate cell distinct from the donor cell




-
the cells shall have their own Physical Cell ID (as defined in LTE Rel-8) and transmit their own synchronization channels, reference symbols, …




-
in the context of single-cell operation, the UE receives scheduling information and HARQ feedback directly from the RN and send its control channels (SR/CQI/ACK) to the RN




-
it shall appear as a Rel-8 eNodeB to Rel-8 UEs (i.e. be backwards compatible) 




9.2
Architecture





On Uu interface between UE and RN, all AS control plane (RRC) and user plane (PDCP, RLC and MAC) protocols are terminated in RN. On Un interface between RN and eNB, the user plane is based on standardised protocols (PDCP, RLC, MAC). The control plane on Un uses RRC (for the RN in its role as UE).




9.3
Relay-eNodeB link





9.3.1
Resource partitioning for relay-eNodeB link





In order to allow inband backhauling of the relay traffic on the relay-eNodeB link, some resources in the time-frequency space are set aside for this link and cannot be used for the access link on the respective node. At least the following scheme are supported for this resource partitioning:





Resource partitioning at the RN:





-
in the downlink, eNB → RN and RN → UE links are time division multiplexed in a single frequency band (only one is active at any time)




-
in the uplink, UE → RN and RN → eNB links are time division multiplexed in a single frequency band (only one is active at any time)




Multiplexing of backhaul links in FDD:




-
eNB → RN transmissions are done in the DL frequency band




-
RN → eNB transmissions are done in the UL frequency band




Multiplexing of backhaul links in TDD:




-
eNB → RN transmissions are done in the DL subframes of the eNB and RN 




-
RN → eNB transmissions are done in the UL subframes of the eNB and RN




9.3.2
Backward compatible backhaul partitioning 




For inband relaying, the eNodeB-to-relay link (Un) operates in the same frequency spectrum as the relay-to-UE link (Uu). Due to the relay transmitter causing interference to its own receiver, simultaneous eNodeB-to-relay and relay-to-UE transmissions on the same frequency resource may not be feasible unless sufficient isolation of the outgoing and incoming signals is provided. Similarly, at the relay it may not be possible to receive UE transmissions simultaneously with the relay transmitting to the eNodeB. 





One way to handle the interference problem is to operate the relay such that the relay is not transmitting to terminals when it is supposed to receive data from the donor eNodeB, i.e. to create "gaps" in the relay-to-UE transmission. These "gaps" during which terminals (including Rel-8 terminals) are not supposed to expect any relay transmission can be created by configuring MBSFN subframes as exemplified in Figure 9.1. Relay-to-eNodeB transmissions can be facilitated by not allowing any terminal-to-relay transmissions in some subframes.
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Figure 9.1: Example of relay-to-UE communication using normal subframes (left) and eNodeB-to-relay communication using MBSFN subframes (right).




9.3.3

Backhaul resource assignment




In case of downlink backhaul in downlink resources, the following is valid





-
At the RN, the access link downlink subframe boundary is aligned with the backhaul link downlink subframe boundary, except for possible adjustment to allow for RN transmit/receive switching 




-
The set of downlink backhaul subframes, during which downlink backhaul transmission may occur, is semi-statically assigned. 




-
The set of uplink backhaul subframes, during which uplink backhaul transmission may occur, can be semi-statically assigned, or implicitly derived from the downlink backhaul subframes using the HARQ timing relationship




-
A new physical control channel (the R-PDCCH) is used to dynamically or semi-persistently assign resources, within the semi-statically assigned sub-frames, for the downlink backhaul data (corresponding to the R-PDSCH physical channel). The R-PDCCH may assign downlink resources in the same and/or in one or more later subframes.




-
The R-PDCCH is also used to dynamically or semi-persistently assign resources for the uplink backhaul data (the R-PUSCH physical channel). The R-PDCCH may assign uplink resources in one or more later subframes. 




-
Within the PRBs semi-statically assigned for R-PDCCH transmission, a subset of the resources is used for each R-PDCCH. The actual overall set of resources used for R-PDCCH transmission within the above mentioned semi-statically assigned PRBs may vary dynamically between subframes. These resources may correspond to the full set of OFDM symbols available for the backhaul link or be constrained to a subset of these OFDM symbols. The resources that are not used for R-PDCCH within the above mentioned semi-statically assigned PRBs may be used to carry R-PDSCH or PDSCH.




-
The detailed R-PDCCH transmitter processing (channel coding, interleaving, multiplexing, etc.) should reuse Rel-8 functionality to the extent possible, but allow removing some unnecessary procedure or bandwidth-wasting procedure by considering the relay property.




-
If the search space approach of Rel-8 is used for the backhaul link, use of common search space, which can be semi-statically configured (and potentially includes entire system bandwidth), is the baseline. If RN-specific search space is configured, it could be implicitly or explicitly known by RN.




-
The R-PDCCH is transmitted starting from an OFDM symbol within the subframe that is late enough so that the relay can receive it.




-
R-PDSCH and R-PDCCH can be transmitted within the same PRBs or within separated PRBs.




10
Improvement for latency




10.1
Improvement for C-Plane latency





In LTE-Advanced, the transition time requirement from Idle mode (with IP address allocated) to Connected mode is less than 50 ms including the establishment of the user plane (excluding the S1 transfer delay). The transition requirement from a "dormant state" in Connected mode is less than 10 ms.
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Figure 10.1-1: C-Plane Latency





Although already LTE Rel-8 fulfills the latency requirements of ITU (see Annex B), several mechanisms could be used to further reduce the latency and achieve also the more aggressive LTE-Advanced targets set by 3GPP [3]:





-
Combined RRC Connection Request and NAS Service Request: combining allows those two messages to be processed in parallel at the eNB and MME respectively, reducing overall latency from Idle mode to Connected mode by approx. 20ms.





-
Reduced processing delays: processing delays in the different nodes form the major part of the delay (around 75% for the transition from Idle to Connected mode assuming a combined request) so any improvement has a large impact on the overall latency.





-
Reduced RACH scheduling period: decreasing the RACH scheduling period from 10 ms to 5 ms results in decreasing by 2.5ms the average waiting time for the UE to initiate the procedure to transit from Idle mode to Connected mode.





Regarding the transition from a "dormant state" in Connected mode, the following mechanism can be used in LTE-Advanced to achieve the requirement:





-
Shorter PUCCH cycle: a shorter cycle of PUCCH would reduce the average waiting time for a synchronised UE to request resources in Connected mode.





10.2
Improvement for U-Plane latency




LTE Rel-8 already benefits from a U-Plane latency below 10ms for synchronised UEs (see Annex B). In situations where the UE does not have a valid scheduling assignment, or when the UE needs to synchronize and obtain a scheduling assignment, a reduced RACH scheduling period, shorter PUCCH cycle and reduced processing delays as described in subclause 10.1 above could also be used to improve the latency compared to LTE Rel-8.





11
Radio transmission and reception




11.1
RF scenarios




11.1.1
Deployment scenarios





This section reviews deployment scenarios that were considered for initial investigation in a near term time frame. Scenarios are shown in Table 11.1.1-1.





Table 11.1.1-1: Deployment scenarios





					Scenario




					Proposed initial deployment scenario for investigation 









					a




					Single band contiguous allocation for FDD (UL:40 MHz, DL: 80 MHz)









					b




					Single band contiguous allocation for TDD (100 MHz)









					c




					Multi band non-contiguous allocation for FDD (UL:40MHz, DL:40 MHz)









					d




					Multi band non contiguous allocation for TDD  (90 MHz)














11.2
Common requirements for UE and BS




11.2.1
Carrier Aggregation





11.2.1.1           Bandwidth configuration of component carriers





Radio requirements shall be specified for aggregation of component carriers for both contiguous and non-contiguous aggregation. The allowed channel bandwidths for each component carrier are 1.4 MHz, 3.0 MHz, 5MHz, 10 MHz, 15 MHz and 20 MHz. 





11.2.1.2           Carrier spacing between component carriers





The carrier spacing between component carriers is a multiple of 300 kHz for contiguous aggregation and non-contiguous aggregation in the same operating band. It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Not all component carriers may necessarily be LTE release 8 compatible.




11.2.2 
Operating bands





Operating bands of LTE-Advanced will involve E-UTRA operating bands as well as possible IMT bands identified by ITU-R. E-UTRA is designed to operate in the operating bands as defined in [5, 6]. E-UTRA operating bands are shown in Table 11.2.2-1.




Table 11.2.2-1 Operating bans for LTE-Advanced (E-UTRA operating bands):




					Operating Band




					Uplink (UL) operating band
BS receive/UE transmit




					Downlink (DL) operating band
BS transmit /UE receive




					Duplex Mode









					




					FUL_low   –  FUL_high




					FDL_low   –  FDL_high




					









					1




					1920 MHz 




					–




					1980 MHz 




					2110 MHz  




					–




					2170 MHz




					FDD









					2




					1850 MHz 




					–




					1910  MHz




					1930 MHz 




					–




					1990 MHz




					FDD









					3




					1710 MHz 




					–




					1785 MHz




					1805 MHz 




					–




					1880 MHz




					FDD









					4




					1710 MHz




					–




					1755 MHz 




					2110 MHz 




					–




					2155 MHz




					FDD









					5




					824 MHz




					–




					849 MHz




					869 MHz 




					–




					894MHz




					FDD









					6




					830 MHz-




					–




					840 MHz-




					865 MHz




					–




					875 MHz-




					FDD









					7




					2500 MHz




					–




					2570 MHz




					2620 MHz 




					–




					2690 MHz




					FDD









					8




					880 MHz




					–




					915 MHz




					925 MHz  




					–




					960 MHz




					FDD









					9




					1749.9 MHz




					–




					1784.9 MHz




					1844.9 MHz  




					–




					1879.9 MHz




					FDD









					10




					1710 MHz




					–




					1770 MHz




					2110 MHz 




					–




					2170 MHz




					FDD









					11




					1427.9 MHz 




					–




					1447.9 MHz




					1475.9 MHz  




					–




					1495.9 MHz




					FDD









					12




					698 MHz




					–




					716 MHz




					728 MHz




					–




					746 MHz




					FDD









					13




					777 MHz




					–




					787 MHz




					746 MHz




					–




					756 MHz




					FDD









					14




					788 MHz




					–




					798 MHz




					758 MHz




					–




					768 MHz




					FDD









					15




					Reserved




					Reserved




					-









					16




					Reserved




					Reserved




					-









					17




					704 MHz 




					–




					716 MHz




					734 MHz




					–




					746 MHz




					FDD









					18




					815 MHz 




					–




					830 MHz




					860 MHz




					–




					875 MHz




					FDD









					19




					830 MHz 




					–




					845 MHz




					875 MHz




					–




					890 MHz




					FDD









					20




					832 MHz




					–




					862 MHz




					791 MHz




					–




					821 MHz




					FDD









					21




					1447.9 MHz




					–




					1462.9 MHz




					1495.9 MHz




					–




					1510.9 MHz




					FDD









					22




					3410 MHz




					




					3500 MHz




					3510 MHz




					




					3600 MHz




					FDD









					...




					




					




					




					




					




					




					









					33




					1900 MHz




					–




					1920 MHz




					1900 MHz




					–




					1920 MHz




					TDD









					34




					2010 MHz




					–




					2025 MHz 




					2010 MHz 




					–




					2025 MHz




					TDD









					35




					1850 MHz 




					–




					1910 MHz




					1850 MHz 




					–




					1910 MHz




					TDD









					36




					1930 MHz 




					–




					1990 MHz




					1930 MHz 




					–




					1990 MHz




					TDD









					37




					1910 MHz 




					–




					1930 MHz




					1910 MHz 




					–




					1930 MHz




					TDD









					38




					2570 MHz 




					–




					2620 MHz




					2570 MHz 




					–




					2620 MHz




					TDD









					39




					1880 MHz 




					–




					1920 MHz




					1880 MHz 




					–




					1920 MHz




					TDD









					40




					2300 MHz 




					–




					2400 MHz




					2300 MHz 




					–




					2400 MHz




					TDD









					41




					3400 MHz




					–




					3600 MHz




					3400 MHz




					–




					3600 MHz




					TDD









					














Note: 
Frequency arrangement for certain operating bands in Table 11.2.2-1 may be modified, eg. split into sub-bands, according as the future studies.





Introduction of the following other ITU-R IMT bands are not precluded in the future.





(a) Possible frequency bands in 3.4-3.8 GHz band





(b) Possible frequency bands in 3.4-3.6GHz as well as 3.6-4.2GHz





(c) Possible frequency bands in 3.4-3.6 GHz band





(d) Possible frequency bands in 450−470 MHz band,




(e) Possible frequency bands in 698−862 MHz band




(f) Possible frequency bands in 790−862 MHz ban




(g) Possible frequency bands in 2.3−2.4 GHz band




(h) Possible frequency bands in 4.4-4.99 GHz band




11.3
UE RF requirements 





11.3.1
General




LTE-Advanced extends LTE release 8 with support for Carrier Aggregation, where two or more component carriers (CC) are aggregated in order to support wider transmission bandwidths up to 100MHz and for spectrum aggregation. A terminal may simultaneously receive one or multiple component carriers depending on its capabilities




It will be possible to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of component carriers and the bandwidth of each component carrier in UL and DL will be the same.  Both Intra and Inter band carrier aggregation are considered as potential Tx RF scenarios and parameters and cover both of; Contiguous Component Carrier and non-contiguous Component Carrier aggregation 




RAN4, RF requirements are specified in terms of a Minimum Requirements




11.3.2
Transmitter characteristics




RAN4 Tx characteristic would need to support 3 generic aggregation scenarios depending on UE capability;





-
Intra band contiguous component carrier (CC) aggregation





-
Intra band non - contiguous component carrier (CC) aggregation





-
Inter band non-contiguous component carrier (CC) aggregation





11.3.2.1

Transmitter architecture 





Figure 11.3.2.1-1 illustrates various TX architectures options according to where the component carriers are combined, i.e., at digital baseband, or in analog waveforms before RF mixer, or after mixer but before the PA, or after the PA. 





Option A 





-
In an adjacent contiguous common carrier aggregation scenario, the UE very likely has one PA. Connected to the PA can be a single RF chain (a zero-IF mixer, a wideband DAC, and a wideband IFFT) 





Option-B 





-
Combines analog baseband waveforms from component Carrier first (e.g., via a mixer operating at an IF of roughly the bandwidth of the other component carrier in the example of 2-component carrier aggregation). Then the resulting wideband signal is up-converted to RF. 





Option-C 





-
Does ZIF up-conversion of each component carrier before combining and feeding into a single PA. 





Option-D 





-
Employs multiple RF chains and multiple PAs after which the high-power signals are combined and fed into a single antenna. PA coupling at the UE can be challenging for option-D.





[image: image39.emf]Inter Band aggregation
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Figure 11.3.2.1-1: Possible UE Architectures in three aggregation scenarios




11.3.2.2

Transmit power





In order to support backward related to UE maximum output power it is expect that LTE-Advanced UE power class should be a subset of the current EUTRA and UTRA Release 8 power classes. In the case of dual Tx antenna (separate or dual PA) or CPE / Relay products the conducted transmit power may need to be augmented to support these new features. 





11.3.2.3

Output power dynamics





In REL-8 power control is defined on sub-frame basis for a single component carrier. For LTE-Advanced, the architecture of single or multiple PA can have an impact on the power control dynamics. In the case where the PA supports a component carrier, the CM is not a concern since each component carrier will have a fixed maximum transmit power. But a single PA architecture can potentially impact the power control procedure when its power is shared amongst component carriers





For LTE-Advanced power control would need to consider the following scenarios in the case of; OFF power, minimum power and power tolerance; In this case the transmitter characteristic for output power dynamics could be defined; 





-
Intra band contiguous component carrier (CC) aggregation





-
Intra band non - contiguous component carrier (CC) aggregation





-
Inter band non-contiguous component carrier (CC) aggregation





-
Single or multiple segment power control





11.3.2.4

Transmit signal quality





In REL-8 EVM performance is defined on sub-frame basis for a single component carrier. 





For LTE-Advanced EVM would need to consider the following scenarios; 





-
Intra band contiguous component carrier (CC) aggregation





-
Intra band non - contiguous component carrier (CC) aggregation





-
Inter band non-contiguous component carrier (CC) aggregation





11.3.2.5
Output RF spectrum emissions





Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions.





In REL8 the spectrum emission mask scales in proportion to the channel bandwidth due to PA non-linearity for a single component carrier.





11.3.2.5.1

Adjacent Channel Leakage ratio





In REL-8 the ALCR is defined for each channel bandwidth. For LTE-Advanced, depending on the adjacent channel bandwidth (single or multiple CC) it may be necessary to investigate the impact of ALCR with different number of CC. 




In this case the transmitter characteristic for ACLR could be defined for; 





-
Intra band contiguous component carrier (CC) aggregation





-
Intra band non - contiguous component carrier (CC) aggregation





-
Inter band non- contiguous component carrier (CC) aggregation





11.3.2.5.2

Spurious emission (UE to UE co-existence)





One aspect relating to the emission spectrum would be UE to UE co-existence.





 In this case the following aspects could be defined;





-
UE1 (Tx) and U2 (Rx) configuration for UE to UE co-existence analysis 





-
Generic limit of  (-50dBm /1MHz) be applicable for the case of contiguous CC carrier 





-
In the case of inter band scenario exceptions may need to be defined for harmonic requirements





-
Guard band for TDD non synchronized operation 





11.3.2.6

Transmit intermodulation




The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.





The current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers. In this case intermodulation performance this may need to be defined in terms; per RB allocation / per CC carrier / all CC.




11.3.3
Receiver characteristics




In order to define the consider the applicable Rx characteristic a number of working assumptions will be needed to ensure the feature is applicable in terms of UE implementation. Current REL8 working assumption has assumed some constraints due to complexity and battery saving 




One new form factor that could be consider is Customer Premise Equipment (CPE) which would have the ability to initial these new features such as 2 Tx  antenna port and 4 Rx antenna port as a baseline work assumption in order to address the Tx characteristics.  





Rx characteristic would need to support 3 generic aggregation scenarios depending on UE capability;





-
Intra band contiguous component carrier (CC) aggregation





-
Intra band non - contiguous component carrier (CC) aggregation





-
Inter band non-contiguous component carrier (CC) aggregation




11.3.3.1

Receiver architecture 




Table 11.3.3-1 illustrates various Rx architectures options for the three scenarios




Table 11.3.3.1-1: Possible UE Architecture for the three aggregation scenarios





					Rx Characteristics









					Option 




					 Description (Rx architecture)




					Intra Band aggregation 




					Inter Band aggregation









					




					




					 Contiguous (CC) 




					Non contiguous (CC) 




					Non contiguous (CC) 









					A




					Single (RF + FFT + baseband) with BW>20MHz




					Yes




					 




					 









					B




					Multiple (RF + FFT + baseband) with BW≤20MHz




					Yes




					Yes




					Yes














Option A





-
UE may adopt a single wideband-capable (i.e., >20MHz) RF front end (i.e., mixer, AGC, ADC) and a single FFT, or alternatively multiple "legacy" RF front ends (<=20MHz) and FFT engines. The choice between single or multiple transceivers comes down to the comparison of power consumption, cost, size, and flexibility to support other aggregation types.





Option B





-
In this case, using a single wideband-capable RF front end is undesirable in the case of Intra band non contiguous CC due to the unknown nature of the signal on the "unusable" portion of the band. In the case non adjacent Inter band separate RF front end are necessary.





11.3.3.2
Receiver Sensitivity 





The current reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel




11.3.3.3
Selectivity





ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).





For LTE-Advanced




-
Based on single and/or multiple CC channel bandwidths 





-
Need to define power allocation and distribution for RB single and/or multiple CC Channel bandwidths due to UE Rx operating point (AGC) 




11.3.3.4
Blocking performance




The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. 





-
In-band blocking





-
Out of -band blocking





-
Narrow band blocking




For LTE-Advanced




-
Based on single and/or multiple CC channel bandwidths





-
Power allocation for RB single and/or multiple CC channel bandwidths 





-
Per Rx antenna ports or across all antenna ports





-
Need to define power allocation and distribution for RB single and/or multiple CC Channel bandwidths due to UE Rx operating point (AGC) 




11.3.3.5
Spurious response





Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit is not met.





5.3.3.6
Intermodulation performance





Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.





For LTE-Advanced




-
Based on single and/or multiple CC channel bandwidths





-
Power allocation for RB single and/or multiple CC channel bandwidths 





-
Per Rx antenna ports or across all antenna ports




11.3.3.7

Spurious emission 





The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.




11.4
BS RF requirements





11.4.1
General




LTE-Advanced BS RF requirements extend those of LTE Rel-8 considering the following component carrier aggregation scenarios:





-
Intra band 





- 
Contiguous Component Carrier aggregation





- 
Non contiguous Component Carrier aggregation





-
Inter band 





-
Non contiguous Component Carrier aggregation





Additional RF requirements to support further features of LTE-Advanced (e.g. uplink single-user spatial multiplexing) are also considered.





LTE-Advanced RF requirements are considered for Base Stations intended for general-purpose applications based on Wide Area scenarios. Introduction of other base station classes for LTE-Advanced is not precluded. The requirements for these may be different than for general-purpose applications.





Additionally, RF requirements for Relay Node (RN) are considered.





Some of the LTE-Advanced RF requirements may only apply in certain regions either as optional requirements or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation.




11.4.2
Transmitter characteristics




11.4.2.1
Base Station output power





In LTE Rel-8 the base station maximum output power is defined as the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition. This can be extended in LTE-Advanced for a component carrier. The output power of multiple component carriers can be aggregated.




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




11.4.2.2
Transmitted signal quality




In LTE Rel-8 requirements for transmitted signal quality are defined for:





-
Frequency error; a measure of the difference between the actual BS transmit frequency and the assigned frequency of a carrier. The same source is used for RF frequency and data clock generation.




-
Error Vector Magnitude; a measure of the difference between the ideal symbols and the measured symbols after the equalization.





-
In case of Tx Diversity and spatial multiplexing, the time alignment between transmitter branches, i.e. the delay between the signals from two antennas at the antenna ports





These requirements can be extended in LTE-Advanced on the basis of component carriers. Additionally, in LTE-Advanced the time alignment between component carriers is considered.




11.4.2.3
Unwanted emissions




In LTE Rel-8 requirements for unwanted emissions are defined in form of operating band unwanted emission limits. These operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. They apply below the lower edge of the carrier transmitted at the lowest carrier frequency and above the higher edge of the carrier transmitted at the highest carrier frequency. 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.




The concept of operating band unwanted emission limits is also considered in LTE-Advanced on the basis of component carriers. Extensions to cater for the case of Non contiguous Component Carrier aggregation are considered. Furthermore, in case of inter-band aggregation, operating band unwanted emission limits shall be set in each of the active bands.





11.4.2.4
Transmitter spurious emissions





The spurious domain covers frequencies, which are separated from the carrier centre frequency by more than 250% of the necessary bandwidth, as recommended in ITU-R SM.329. These transmitter spurious emission limits apply from 9 kHz to 12.75 GHz.




The transmitter spurious emission limits of LTE-Advanced shall comply with ITU-R SM.329.




11.4.3
Receiver characteristics





11.4.3.1
Reference sensitivity level





In LTE Rel-8, the reference sensitivity power level PREFSENS is the minimum mean power of a carrier received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel. 





For LTE-Advanced extensions of the LTE Rel-8 reference sensitivity are considered on the basis of component carriers and reflecting carrier aggregation scenarios. 





11.4.3.2
Adjacent Channel Selectivity (ACS), narrow-band blocking, Blocking, Receiver intermodulation





In LTE Rel-8 the following receiver RF requirements are defined:





-
Adjacent channel selectivity (ACS); a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset.





-
Blocking characteristics; a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer (specified for in-band blocking and out-of-band blocking)





-
Intermodulation response rejection; a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. 





Extensions of these receiver RF requirements are also considered in LTE-Advanced on the basis of component carriers. Suitable extensions regarding the centre frequency offset of the interfering signal(s) to cater for the case of contiguous as well as non-contiguous Component Carrier aggregation are considered. Furthermore, in case of inter-band aggregation, appropriate requirements shall be set in each of the active bands.





11.4.3.3
Performance requirements





In LTE Rel-8, demodulation performance requirements for the BS are specified for defined fixed reference channels and propagation conditions. These shall be extended for the component carriers of LTE-Advanced considering support of carrier aggregation.




12
Mobility enhancements




As LTE Rel-8, LTE-Advanced supports mobility across the cellular network and is optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h are also supported with high performance. Mobility across the cellular network can be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band). The impact of intra LTE-Advanced handovers on quality (e.g. interruption time) is less than or equal to that provided by handovers in LTE. LTE-Advanced also support techniques and mechanisms to optimize delay and packet loss during intra system handover:





-
The subframe size of 1 ms makes LTE-Advanced capable of adapting to fast changing radio link conditions and allows exploitation of multiuser diversity;





-
The use of scheduled and diversity resource allocation in the frequency domain allows optimisation for various speeds, i.e., the diversity resource allocation increases frequency diversity gain at high speeds, whereas the scheduled resource allocation increases multiuser diversity gain at low speeds;





-
Forwarding of the data buffered in the source eNB to the target eNB prevents packet loss at handovers;





-
The measurements for intra-frequency neighbour cells are performed without gaps, hence without wasting radio resources. The relevant measurements for neighbour cells that operate on a different carrier frequency from the currently served frequency, are performed during transmission/reception gaps provided by DTX/DRX, or by the packet scheduler.




13
TS 36.133 [17] requirements enhancements




As already in LTE Rel-8 and also in LTE-Advanced robust general minimum RRM requirements ensure good mobility performance across the cellular network for various mobile speeds and different network deployments. The minimum RRM requirements are defined both in idle mode and in active mode. In Active mode the requirements are defined both without DRX and with DRX in order to ensure that good mobility performance in all cases while still minimising UE battery consumption especially with long DRX cycles. Different network controlled parameter values for cell reselection in idle mode and for handover in active mode can be utilised for optimising mobility performance in different scenarios, which also include low mobility and high mobility scenarios.




14
MBMS Enhancements




The MBMS baseline in LTE-Advanced is the one being introduced in LTE Rel-9 where MBMS can be provided in with single frequency network mode of operation (MBSFN). This multi-cell transmission is characterized by synchronous transmission by eNBs and their combining at the UE. The content synchronization across eNBs is guaranteed through synchronised radio frame timing, common configuration of the radio protocol stack and usage of a SYNC protocol in the CN. Multi-cell transmission doubles spectral efficiency in downlink compared to single-cell one.




15
SON Enhancements




To ease network performance analyses and minimize operational effort, LTE-Advanced extends LTE with the support of the following self optimization features:





-
Coverage and capacity optimisation: aims at providing continuous coverage and optimal capacity of the network, by measurements derived in the network. Call drop rates give a first indication for areas with insufficient coverage, traffic counters identify capacity problems. Since coverage and capacity are linked, ability to balance the trade-off between the two of them should be possible;





-
Mobility robustness optimization: mobility parameters optimisation to reduce the number of HO-related radio link failures. As Incorrect HO parameter settings, even if it does not result in radio link failure, may lead to serious degradation of the service performance, the avoidance of ping-pong effect or prolonged connection to non-optimal cell is a secondary objective of Mobility robustness optimization;





-
Mobility load balancing: optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing;





-
RACH Optimization: an automatic RACH optimization function monitors the prevailing conditions, e.g., a change on RACH load, uplink interference, and determines and updates the appropriate parameters in order to minimize access delays for all UEs in the system and RACH load.




In addition to SON, the Minimisation of Drive Tests functionality creates an enhanced and combined effort to optimize the performance of the network. The function aims to automate the collection of UE measurements and thus minimize the need for operators to rely on manual drive-tests. The feedback from UE experiencing problems (i.e. lack of coverage, traffic is unevenly distributed or the user throughput is low) gives a beneficial overview about the network. Thus logging and reporting various UE measurement data provides foundation for network optimization. Furthermore the collected field measurements may be used for a wide scope of SON use cases.




16
Self-Evaluation Report on "LTE Release 10 and beyond (LTE-Advanced)"




The evaluation results provided here are in support of the submission of the 3GPP "LTE Release 10 & beyond (LTE-Advanced)" to the ITU-R as a candidate technology for the IMT-Advanced. This information supports the completion of the compliance templates described in section 4.2.4. of Report ITU-R M.2133 [7].




The 3GPP submission to the ITU-R includes the following templates organized as an FDD Radio Interface Technology component (FDD RIT) and as a TDD Radio Interface Technology component (TDD RIT). Together the FDD RIT and the TDD RIT comprise a Set of Radio Interface Technologies (SRIT).





The 3GPP developed FDD RIT and TDD RIT templates include characteristics and link budget templates and compliance templates for services, spectrum, and technical performance. These templates are found in Annex C.  




The capabilities addressed here span the capabilities from LTE Rel-8 and extend through Rel-10 and beyond. As such the capabilities represent a range of possible functionalities and solutions that might be adopted by 3GPP in the work on the further specifications of LTE.




The ITU-R documents in the references [7-10], the work of 3GPP and individual companies was utilized in the preparation of this self-evaluation report.




16.1
Peak spectral efficiency




Tables 16.1-1 and 16.1-2 show the downlink peak spectral efficiency for FDD and TDD, respectively. The spectral efficiency is derived based on the following assumptions: 20 MHz bandwidth, one symbol L1/L2 control, cell-specific reference signals corresponding to one and four cell-specific antenna ports, UE-specific reference signals corresponding to 24 and zero resource elements per resource-block pair, and PBCH/SS occupying a total of 564 and 528 resource elements per radio frame for DL 8 and 4-layer spatial multiplexing, respectively. In addition, UL/DL configuration 1 (2DL:1SP:2UL) and special-subframe configuration 4 (12DwPTS:1GP:1UpPTS, UpPTS for SRS transmission) are assumed in case of TDD.




The tables show that already LTE Rel-8 fulfills the ITU requirements in terms of downlink peak spectral efficiency. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink peak spectral efficiency. The table also illustrates the further improved performance that can be achieved by using additional technology features (downlink 8-layer spatial multiplexing).




Table 16.1-1: DL peak spectrum efficiency for FDD




					Scheme




					Spectral efficiency [b/s/Hz]









					ITU Requirement




					15









					Rel-8 4-layer spatial multiplexing




					16.3









					8-layer spatial multiplexing




					30.6














Table 16.1-2: DL peak spectrum efficiency for TDD




					Scheme




					Spectral efficiency [b/s/Hz]









					ITU Requirement




					15









					Rel-8 4-layer spatial multiplexing




					16.0









					8-layer spatial multiplexing




					30.0














Tables 16.1-3 and 4 show the uplink peak spectral efficiency for FDD and TDD respectively. The spectral efficiency is derived based on the following assumptions: 20 MHz bandwidth, PUCCH of 2 resource block pairs per subframe and PRACH of 6 resource block pairs per radio frame. The same UL/DL and special-subframe configurations are assumed as for the downlink peak-spectral efficiency calculation, see above.





The tables show that the extension of LTE Rel-8 with 2-layer spatial multiplexing fulfills the ITU requirements in UL. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink peak spectral efficiency. The tables also illustrate the further improved performance that can be achieved by using additional technology features (uplink 4-layer spatial multiplexing).





Table 16.1-3: UL peak spectral efficiency for FDD




					Scheme




					Spectral efficiency [b/s/Hz]









					ITU Requirement




					6.75









					2 layer spatial multiplexing




					8.4









					4 layer spatial multiplexing




					16.8














Table 16.1-4: UL peak spectral efficiency for TDD




					Scheme




					Spectral efficiency [b/s/Hz]









					ITU Requirement




					6.75









					2 layer spatial multiplexing




					8.1









					4 layer spatial multiplexing




					16.1














16.2
C-plane latency




16.2.1
Idle to Connected





The different steps involved in the transition from Idle to Connected mode in LTE-Advanced are depicted on Figure 16.2.1-1 below:
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Figure 16.2.1-1: From Idle to Connected mode





Taking LTE Release 8 as a baseline (see Annex B) and including the improvements described in subclause 10.1, the transition time from Idle to Connected mode can be reduced to 50ms as summarized in Table 16.2.1-1 below. Note that since the NAS setup portion is executed in parallel to the RRC one thanks to the combined request, it does not appear in the total (assuming that that the total delay of steps 11-14 is shorter than or equal to the total delay of steps 7-10…). Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.




Table 16.2.1-1: Transition time from Idle to Connected mode





					Component




					Description




					Time (ms)









					1




					Average delay due to RACH scheduling period (1ms RACH cycle)




					0.5









					2




					RACH Preamble




					1









					3-4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)




					3









					5




					UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)




					5









					6




					Transmission of RRC and NAS Request




					1









					7




					Processing delay in eNB (L2 and RRC)




					4









					8




					Transmission of RRC Connection Set-up (and UL grant)




					1









					9




					Processing delay in the UE (L2 and RRC)




					12









					10




					Transmission of RRC Connection Set-up complete




					1









					11




					Processing delay in eNB (Uu → S1-C)




					









					12




					S1-C Transfer delay




					









					13




					MME Processing Delay (including UE context retrieval of 10ms)




					









					14




					S1-C Transfer delay




					









					15




					Processing delay in eNB (S1-C → Uu)




					4









					16




					Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)




					1.5









					17




					Processing delay in UE (L2 and RRC)




					16









					




					Total delay




					50














16.2.2
Dormant to Active





As an example, the different steps involved in the transition from a Dormant to an Active state when the UE is already synchronised are depicted on Figure 16.2.2-1 below:
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Figure 16.2.2-1: Dormant to Active transition for synchronised UE





Taking LTE Release 8 as a baseline (see Annex B) and includuding the PUCCH periodicity improvement described in subclause 10.2, the transition time from a Dormant to an Active state when the UE is already synchronised can be reduced to 9.5 ms as summarized in Table 16.2.2-1 below. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.




Table 16.2.2-1: Dormant to Active transition for synchronized UE





					Component




					Description




					Time [ms]









					1




					Average delay to next SR opportunity (1ms PUCCH cycle)




					0.5









					2




					UE sends Scheduling Request




					1









					3




					eNB decodes Scheduling Request and generates the Scheduling Grant




					3









					4




					Transmission of Scheduling Grant




					1









					5




					UE Processing Delay (decoding of scheduling grant + L1 encoding of UL data)




					3









					6




					Transmission of UL data




					1









					




					Total delay




					9.5














16.3
U-Plane latency




As highlighted in subclause 10.2, LTE Rel-8 already benefits from a U-Plane latency below 10ms (see Annex B) for synchronised UEs. In situations where the UE does not have a valid scheduling assignment, or when the UE needs to synchronize and obtain a scheduling assignment, a reduced RACH scheduling period, shorter PUCCH cycle and reduced processing delays as described in subclause 10.1 could be used. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.




16.4
Spectral efficiency and user throughput




Cell spectral efficiency and cell-edge spectral efficiency are evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Annex A. Detailed information covering a range of possible configurations is provided in Annex A.3 and [13]. In the tables below a subset of the configurations is provided from the data in [13]. This provides a representative selection of current and possible capabilities in various configurations that could be deployed. 





For downlink, cell spectral efficiency and cell-edge spectral efficiency are evaluated by assuming overhead corresponding to downlink control channels that spans L OFDM symbols with L = 1, L = 2 and L = 3. Each value in the table is obtained as an average of all the samples obtained by different companies. The number of samples is also shown in each table.





All the results below show that the requirement is fulfilled with L = 3, corresponding to the largest overhead except the system bandwidth 1.4 MHz. Relaxing the overhead assumption to L = 1 and 2 further enhances the throughput performance. 





16.4.1
Cell spectral efficiency and cell-edge spectral efficiency




16.4.1.1
Indoor




Tables 16.4.1.1-1 and16.4.1.1-2 show the downlink spectral-efficiency results in the indoor environment (InH (Indoor Hotspot) channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SU-MIMO 4 x 2 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the indoor environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.1-1: Downlink spectral efficiency in indoor (FDD), InH




					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					Rel-8 SU-MIMO





4 x 2 (A)




					3 / 0.1




					15




					4.8




					4.5




					4.1




					0.23




					0.21




					0.19









					MU-MIMO 4 x 2 (C)




					3 / 0.1




					3




					6.6




					6.1




					5.5




					0.26




					0.24




					0.22














Table 16.4.1.1-2: Downlink spectral efficiency (TDD), InH




					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					Rel-8 SU-MIMO





4 x 2 (A)




					3 / 0.1




					10




					4.7




					4.4




					4.1




					0.22




					0.20




					0.19









					MU-MIMO 4 x 2 (C)




					3 / 0.1




					4




					6.7




					6.1




					5.6




					0.24




					0.22




					0.20














Tables 16.4.1.1-3 and16.4.1.1-4 show the uplink spectral efficiency results in the indoor environment (InH channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the indoor environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features. 




Table 16.4.1.1-3: Uplink spectral efficiency (FDD), InH




					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1x4 (A)




					2.25 / 0.07




					13




					3.3




					0.23









					Rel-8 SIMO 1x4 (C)




					2.25 / 0.07




					10




					3.3




					0.24









					Rel-8 MU-MIMO 1x4 (A)




					2.25 / 0.07




					2




					5.8




					0.42









					SU-MIMO 2 x 4 (A)




					2.25 / 0.07




					5




					4.3




					0.25














Table 16.4.1.1-4: Uplink spectral efficiency (TDD), InH




					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average




[b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1x4 (A)




					2.25 / 0.07




					9




					3.1




					0.22









					Rel-8 SIMO 1x4 (C)




					2.25 / 0.07




					7




					3.1




					0.23









					Rel-8 MU-MIMO 1x4 (A)




					2.25 / 0.07




					2




					5.5




					0.39









					SU-MIMO 2 x 4 (A)




					2.25 / 0.07




					2




					3.9




					0.25














16.4.1.2
Microcellular




Tables 16.4.1.2-1 and16.4.1.2-2 show the downlink spectral efficiency results in the microcellular environment (UMi (Urban Micro) channel model) for FDD and TDD, respectively. The tables show that, with the extension of LTE Rel-8 with MU-MIMO 4 x 2, the ITU requirements are fulfilled. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the microcellular environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.2-1: Downlink spectral efficiency (FDD), UMi





					Scheme and antenna configuration




					ITU Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					MU-MIMO 4 x 2 (C)




					2.6 / 0.075




					8




					3.5




					3.2




					2.9




					0.10




					0.096




					0.087









					MU-MIMO 4 x 2 (A)




					2.6 / 0.075




					3




					3.4




					3.1




					2.8




					0.12




					0.11




					0.099









					CS/CB-CoMP 4 x 2 (C)




					2.6 / 0.075




					5




					3.6




					3.3




					3.0




					0.11




					0.099




					0.089









					JP-CoMP 4 x 2 (C)




					2.6 / 0.075




					1




					4.5




					4.1




					3.7




					0.14




					0.13




					0.12









					MU-MIMO 8 x 2 (C/E)




					2.6 / 0.075




					4




					4.2




					3.8




					3.5




					0.15




					0.14




					0.13














Table 16.4.1.2-2: Downlink spectral efficiency (TDD), UMi





					Scheme and antenna configuration




					ITU Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					MU-MIMO 4 x 2 (C)




					2.6 / 0.075




					8




					3.5




					3.2




					3.0




					0.11




					0.096




					0.089









					MU-MIMO 4 x 2 (A)




					2.6 / 0.075




					1




					3.2




					2.9




					2.7




					0.11




					0.10




					0.095









					CS/CB-CoMP 4 x 2 (C)




					2.6 / 0.075




					3




					3.6




					3.3




					3.1




					0.10




					0.092




					0.086









					JP-CoMP 4 x 2 (C)




					2.6 / 0.075




					1




					4.6




					4.2




					3.9




					0.10




					0.092




					0.085









					MU-MIMO 8 x 2 (C/E)




					2.6 / 0.075




					4




					4.2




					3.9




					3.6




					0.12




					0.11




					0.099














Tables 16.4.1.2-3 and16.4.1.2-4 show the uplink spectral efficiency results in the microcellular environment (UMi channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the microcellular environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.2-3: Uplink spectral efficiency (FDD), UMi





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average




[b/s/Hz/cell]




					Cell edge [b/s/Hz]









					Rel-8 SIMO 1 x 4 (C)




					1.8 / 0.05




					12




					1.9




					0.073









					Rel-8 MU-MIMO 1 x 4 (A)




					1.8 / 0.05




					2




					2.5




					0.077









					MU-MIMO 2 x 4 (A)




					1.8 / 0.05




					1




					2.5




					0.086














Table 16.4.1.2-4: Uplink spectral efficiency (TDD), UMi





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average




[b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1 x 4 (C)




					1.8 / 0.05




					9




					1.9




					0.070









					Rel-8 MU-MIMO 1 x 4 (A)




					1.8 / 0.05




					2




					2.3




					0.071









					MU-MIMO 2 x 4 (A)




					1.8 / 0.05




					1




					2.8




					0.068









					MU-MIMO 1 x 8 (E)




					1.8 / 0.05




					1




					3.0




					0.079














16.4.1.3
Base coverage urban




Tables 16.4.1.3-1 and 16.4.1.3-2 show the downlink spectral efficiency results of the base coverage urban environment (UMa (Urban Macro) channel model) for FDD and TDD, respectively. The tables show that, with the extension of LTE Rel-8 with the MU-MIMO 4 x 2 or CS/BF MU-MIMO 4 x 2, the ITU requirements are fulfilled. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the base coverage urban environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.3-1: Downlink spectral efficiency (FDD), UMa





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					MU-MIMO 4 x 2 (C)




					2.2 / 0.06




					7




					2.8




					2.6




					2.4




					0.079




					0.073




					0.066









					CS/CB-CoMP 4 x 2 (C)




					2.2 / 0.06




					6




					2.9




					2.6




					2.4




					0.081




					0.074




					0.067









					JP-CoMP 4 x 2 (A)




					2.2 / 0.06




					1




					3.0




					2.7




					2.5




					0.080




					0.073




					0.066









					CS/CB-CoMP 8 x 2 (C)




					2.2 / 0.06




					3




					3.8




					3.5




					3.2




					0.10




					0.093




					0.084














Table 16.4.1.3-2: Downlink spectral efficiency (TDD), UMa





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					MU-MIMO 4 x 2 (C)




					2.2 / 0.06




					7




					2.9




					2.6




					2.4




					0.079




					0.071




					0.067









					CS/CB-CoMP 4 x 2 (C)




					2.2 / 0.06




					4




					2.9




					2.6




					2.4




					0.083




					0.075




					0.070









					JP-CoMP 4 x 2 (C)




					2.2 / 0.06




					1




					3.6




					3.3




					3.1




					0.090




					0.082




					0.076









					CS/CB-CoMP 8 x 2 (C/E)




					2.2 / 0.06




					3




					3.7




					3.3




					3.1




					0.10




					0.093




					0.087














Tables 16.1.3-3 and16.4.1.3-4 show the uplink spectral efficiency results in the base coverage urban environment (UMa channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the base coverage urban environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.3-3: Uplink spectral efficiency (FDD), UMa





					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1 x 4(C)




					1.4 / 0.03




					12




					1.5




					0.062









					CoMP 1 x 4 (A)




					1.4 / 0.03




					2




					1.7




					0.086









					CoMP 2 x 4 (C)




					1.4 / 0.03




					1




					2.1




					0.099














Table 16.4.1.3-4: Uplink spectral efficiency (TDD), UMa





					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1x4 (C)




					1.4 / 0.03




					9




					1.5




					0.062









					CoMP 1 x 4 (C)




					1.4 / 0.03




					1




					1.9




					0.090









					CoMP 2 x 4 (C)




					1.4 / 0.03




					1




					2.0




					0.097









					MU-MIMO 1 x 8 (E)




					1.4 / 0.03




					1




					2.7




					0.076














16.4.1.4
High speed




Tables 16.4.1.4-1 and16.4.1.4-2 show the downlink spectral efficiency results in the high speed environment (RMa (Rural Macro) channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SU-MIMO 4 x 2 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the high speed environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.





Table 16.4.1.4-1: Downlink spectral efficiency (FDD), RMa





					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					Rel-8 SU-MIMO




4 x 2 (C)




					1.1 / 0.04




					15




					2.3




					2.1




					1.9




					0.081




					0.076




					0.069









					Rel-8 SU-MIMO




4 x 2 (A)




					1.1 / 0.04




					14




					2.1




					2.0




					1.8




					0.067




					0.063




					0.057









					MU-MIMO 4 x 2 (C)




					1.1 / 0.04




					3




					3.9




					3.5




					3.2




					0.11




					0.099




					0.090









					MU-MIMO 8 x 2 (C)




					1.1 / 0.04




					1




					4.1




					3.7




					3.4




					0.13




					0.12




					0.11














Table 16.4.1.4-2: Downlink spectral efficiency (TDD), RMa





					Scheme and antenna configuration




					ITU





Requirement





(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					




					




					




					L=1




					L=2




					L=3




					L=1




					L=2




					L=3









					Rel-8 SU-MIMO




4 x 2 (C)




					1.1 / 0.04




					8




					2.0




					1.9




					1.8




					0.072




					0.067




					0.063









					Rel-8 SU-MIMO




4 x 2 (A)




					1.1 / 0.04




					7




					1.9




					1.7




					1.6




					0.057




					0.053




					0.049









					MU-MIMO




4 x 2 (C)




					1.1 / 0.04




					4




					3.5




					3.2




					3.0




					0.098




					0.089




					0.083









					MU-MIMO




8 x 2 (C/E)




					1.1 / 0.04




					2




					4.0




					3.6




					3.4




					0.12




					0.11




					0.10









					Rel-8 single-layer BF





8 x 2 (E)




					1.1 / 0.04




					4




					2.5




					2.3




					2.1




					0.11




					0.10




					0.093














Tables 16.4.1.4-3 and16.4.1.4-4 show the uplink spectral efficiency results in the high speed environment (RMa channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the high speed environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.




Table 16.4.1.4-3: Uplink spectral efficiency (FDD), RMa





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge [b/s/Hz]









					Rel-8 SIMO 1x4 (C)




					0.7 / 0.015




					11




					1.8




					0.082









					Rel-8 MU-MIMO 1x4 (A)




					0.7 / 0.015




					2




					2.2




					0.097









					CoMP 2 x 4 (A)




					0.7 / 0.015




					2




					2.3




					0.13














Table 16.4.1.4-4: Uplink spectral efficiency (TDD), RMa





					Scheme and antenna configuration




					ITU





Requirement




(Ave./Edge)




					Number of samples




					Cell average [b/s/Hz/cell]




					Cell edge




[b/s/Hz]









					Rel-8 SIMO 1 x 4 (C)




					0.7 / 0.015




					8




					1.8




					0.080









					Rel-8 MU-MIMO 1 x 4 (A)




					0.7 / 0.015




					2




					2.1




					0.093









					CoMP 2 x 4 (A)




					0.7 / 0.015




					1




					2.5




					0.15









					MUMIMO 1 x 8 (E)




					0.7 / 0.015




					1




					2.6




					0.10














16.4.2
Number of supported VoIP users




The number of supported VoIP users (VoIP capacity) is evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Annex A. Detailed information covering a range of possible configurations is provided in Annex A.3 and [13]. In the tables below the results are provided by LTE Rel-8.





Tables 16.4.2-1 and16.4.2-2 show the VoIP capacity results in the Indoor, Microcellular, Base coverage urban and High speed for FDD and TDD, respectively. The tables show that already LTE Rel-8 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on VoIP capacity for all the environments. 




Table 16.4.2-1: VoIP capacity for FDD





					Antenna 




configuration




					Environment




					ITU requirement




					Number of samples




					Capacity [User/MHz/Cell]









					Antenna configuration (A)




					Indoor




					50




					3




					140









					




					Urban Micro 




					40




					3




					80









					




					Urban Macro




					40




					3




					68









					




					High Speed




					30




					3




					91









					Antenna configuration (C)




					Indoor




					50




					3




					131









					




					Urban Micro 




					40




					3




					75









					




					Urban Macro




					40




					3




					69









					




					High Speed




					30




					3




					94














Table 16.4.2-2: VoIP capacity for TDD





					Antenna 




configuration




					Environment




					ITU requirement




					Number of samples




					Capacity [User/MHz/Cell]









					Antenna configuration (A)




					Indoor




					50




					2




					137









					




					Urban Micro 




					40




					2




					74









					




					Urban Macro




					40




					2




					65









					




					High Speed




					30




					2




					86









					Antenna configuration (C)




					Indoor




					50




					3




					130









					




					Urban Micro 




					40




					3




					74









					




					Urban Macro




					40




					3




					67









					




					High Speed




					30




					3




					92














16.4.3
Mobility traffic channel link data rates




Mobility traffic channel link data rates are evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Annex A. Detailed information covering a range of possible configurations is provided in Annex A.3 and [13]. In the tables below the results are conducted by LTE Rel-8.





Tables 16.4.3-1 and16.4.3-2 show the mobility traffic channel link data rates in the Indoor, Microcellular, Base coverage urban and High speed for FDD and TDD, respectively. The tables show that already LTE Rel-8 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on mobility traffic channel link date rate for all the environments.




Table 16.4.3-1: Mobility traffic channel link data rates for FDD




					LOS/NLOS 




					Environment




					ITU





requirement




					Median SINR





[dB]




					Number of samples




					FDD UL Spectrum efficiency [b/s/Hz]









					Antenna configuration 1 x 4, NLOS




					Indoor




					1.0




					13.89




					7




					2.56









					




					Urban Micro 




					0.75




					4.54 




					7




					1.21









					




					Urban Macro




					0.55




					4.30 




					7




					1.08









					




					High Speed




					0.25




					5.42 




					7




					1.22









					Antenna configuration 1 x 4, LOS




					Indoor




					1.0




					13.89




					4




					3.15









					




					Urban Micro 




					0.75




					4.54 




					4




					1.42









					




					Urban Macro




					0.55




					4.30 




					4




					1.36









					




					High Speed




					0.25




					5.42 




					4




					1.45














Table 16.4.3-2: Mobility traffic channel link data rates for TDD





					LOS/NLOS 




					Environment




					ITU





requirement




					Median SINR





[dB]




					Number of samples




					TDD UL Spectrum efficiency [b/s/Hz]









					Antenna configuration 1 x 4, NLOS




					Indoor




					1.0




					13.89 









					4




					2.63









					




					Urban Micro 




					0.75




					4.54 









					4




					1.14









					




					Urban Macro




					0.55




					4.30 









					4




					0.95









					




					High Speed




					0.25




					5.42 









					4




					1.03









					Antenna configuration 1 x 4, LOS




					Indoor




					1.0




					13.89 









					2




					3.11









					




					Urban Micro 




					0.75




					4.54 









					2




					1.48









					




					Urban Macro




					0.55




					4.30 









					2




					1.36









					




					High Speed




					0.25




					5.42 









					2




					1.38














16.5
Handover Performance




The generic handover procedure of LTE-Advanced builds upon the one developed for LTE and is shown in Figure 16.5-1 below:
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Figure 16.5-1: U-Plane interruption in LTE-Advanced





Once the HO command has been processed by the UE, it leaves the source cell and stops receiving data. This is the point in time where data interruption starts. The first step after that is the radio synchronisation, which consists of:





1)
Frequency synchronization: typically the time taken for frequency synchronisation depends on whether the target cell is operating on the same carrier frequency as the currently served frequency or not. But since the UE has already identified and measured the target cell, this delay is negligible





2)
DL synchronization: although baseband and RF alignments always take some time, since the UE has already acquired DL synchronisation to the target cell in conjunction with previous measurement and can relate the target cell DL timing to the source cell DL timing with an offset, the corresponding delay is less than 1 ms.





Because forwarding is initiated before the UE moves and establishes connection to the target cell and because the backhaul is faster than the radio interface, forwarded data is already awaiting transmission in the target when the UE is ready to receive. This component therefore does not affect the overall delay.





In total, the interruption time is 10.5ms as summarized in Table 16.5-1 below. Note that this delay does not depend on the frequency of the target as long as the cell has already been measured by the UE, which is a typical scenario.





Table 16.5-1: U-Plane interruption in LTE-Advanced




					Component




					Description




					Time [ms]









					1




					Radio Synchronisation to the target cell




					1









					2




					Average delay due to RACH scheduling period (1ms periodicity)




					0.5









					3




					RACH Preamble




					1









					4-5




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)




					5









					6




					Decoding of scheduling grant and timing alignment




					2









					7




					Transmission of DL Datta




					1









					




					Total delay




					10.5














16.5.1
Intra-frequency handover interruption time




As explained in subclause 16.5 above, the interruption is 10.5ms regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on intra-frequency handover interruption time.




16.5.2
Inter-frequency handover interruption time within a spectrum band




As explained in subclause 16.5 above, the interruption is 10.5ms regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on inter-frequency handover interruption time within a spectrum band.




16.5.3
Inter-frequency handover interruption time between spectrum bands




As explained in subclause 16.5 above, the interruption is 10.5ms regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on inter-frequency handover interruption time between spectrum bands.




16.6
Spectrum and bandwidth




16.6.1
Deployment in IMT bands




The bands in which the proposed FDD RIT component and TDD RIT component can be deployed are given in 11.2.2.




Both the FDD RIT and the TDD RIT fulfil the requirement of being able to utilize at least one band identified for IMT.




16.6.2
Bandwidth and channel bandwidth scalability





In both the FDD RIT and the TDD RIT, one component carrier supports a scalable bandwidth, 1.4, 3, 5, 10, 15 and 20 MHz (see 11.2.1.1). By aggregating multiple component carriers, wider transmission bandwidths up to 100 MHz are supported (see 5.1). 





Both the FDD RIT and the TDD RIT fulfil the requirement to support a scalable bandwidth up to and including 40 MHz.





Both the FDD RIT and the TDD RIT fulfil the requirement to support of at least three band-width values.




16.7
Services




The Quality of Service (QoS) framework of LTE-Advanced builds upon the one developed for LTE and therefore allows the support of a wide range of services. In LTE-Advanced, a bearer is the level of granularity for QoS control. Each bearer can be associated with several QoS parameters, e.g.:





-
QoS Class Identifier (QCI): scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the eNodeB. A one-to-one mapping of standardized QCI values to standardized characteristics is for instance captured in [4] for LTE.





Table 16.7-1: QCI Example (LTE)





					QCI




					Type




					Packet Delay Budget




					Packet Error Loss





Rate




					Example Services









					1




					GBR




					80 ms




					10-2




					Conversational Voice









					2




					




					130 ms




					10-3




					Conversational Video (Live Streaming)









					3




					




					30 ms




					10-3




					Real Time Gaming









					4




					




					280 ms




					10-6




					Non-Conversational Video (Buffered Streaming)









					5




					Non-GBR




					80 ms




					10-6




					IMS Signalling









					6




					




					
280 ms




					
10-6




					Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)









					7




					




					
80 ms




					
10-3




					Voice,
Video (Live Streaming)
Interactive Gaming









					8




					




					

280 ms




					

10-6




					Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 














-
Guaranteed Bit Rate (GBR): the bit rate that can be expected to be provided by a GBR bearer, 





The configuration of those QoS parameters, allows LTE-Advanced to support a wide range of services. In particular, LTE-Advanced can support basic conversational service class, rich conversational service class and conversational low delay service class. In addition, LTE-Advanced is also able to support the service classes of interactive high delay, interactive low delay, streaming live, streaming non-live and background, which are also given in § 7.4.4 of Report ITU-R M.2135. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.




16.8
Conclusions of the Self-Evaluation




Under the IMT-Advanced process, as provided in [11], Step 6 is a decision step taking into account consideration of the evaluation results and is an assessment of the proposal as to whether it meets a version of the minimum technical requirements and evaluation criteria of the IMT‑Advanced currently in force. The 3GPP self-evaluation concludes that the LTE Release 10 & beyond (LTE-Advanced) SRIT and the individual FDD RIT and TDD RIT components completely satisfy the criteria of Step 6 and should move forward to Step 7 of the process. 




Under the IMT-Advanced process, as provided in [11], Step 7 is a decision step taking into account consideration of the evaluation results.  In Step 7 an RIT or SRIT will be accepted for inclusion in the standardization phase described in Step 8 of the process if it is determined that the RIT or SRIT meets the requirements for at least three of the four the required test environments. The 3GPP self-evaluation concludes that the LTE Release 10 & beyond (LTE-Advanced) SRIT and the individual FDD RIT and TDD RIT components completely satisfy the criteria of Step 7 and should move forward to Step 8 of the process.  In particular, the SRIT and the individual FDD RIT and TDD RIT components meet all the requirements in all four of the four defined test environments.




Consequently, the 3GPP LTE Release 10 & beyond (LTE-Advanced) technology should be included in the ITU-R IMT-Advanced terrestrial component radio interface Recommendation(s). 




Annex A:
Simulation model





A.1
General assumption





This section describes the reference system deployments used for the different system evaluations. The table below describes the simulation assumptions.




Table A.1-1: Simulation assumption




					Parameter




					Values used for evaluation









					Deployment scenario




					· Indoor 





· Microcellular




· Base Coverage Urban




· High Speed




Parameters and assumptions not shown here for each scenario are shown in ITU guidelines [9].









					Duplex method and bandwidths




					FDD:  10+10 MHz except Indoor  with 20+20 MHz




TDD:  20 MHz also 40 MHz in indoor




Baseline asymmetry during 5 subframes period:




- 2 full DL subframes,




- Special subframe: DwPTS 11symbol, GP 1 symbol, UpPTS 2 symbol,




- 2 full UL subframes




Alternative special subframe configurations may be used if stated.









					Network synchronization




					Synchronized









					Handover margin




					1.0 dB









					Downlink transmission scheme 




					Baseline transmission scheme (LTE Rel-8)





· MIMO closed loop precoded spatial multiplexing (transmission mode 4 [12]): Baseline: 4x2 MIMO





· MIMO single stream beamforming (transmission mode 7 [12])




Advanced scheme (LTE- Rel-10 and beyond (LTE-Advanced))





· MU-MIMO without coordination





· Coordinated scheduling / Beamforming (CS/CB)-CoMP




· Joint processing (JP)-CoMP 




(SU-MIMO is possible for all cases.)









					Downlink scheduler




					For baseline transmission scheme (LTE Rel-8):  





Proportional fair in time and frequency




For advanced transmission scheme (LTE- Rel-10 and beyond (LTE-Advanced)) 





Aligned with transmission scheme









					Downlink link adaptation




					Non-ideal based on non-ideal CQI/PMI/RI reports and/or non-ideal sounding transmission, reporting mode and period selected according to scheduler and MIMO transmission schemes; reporting delay and MCS based on LTE transport formats according to [12].





Baseline (LTE Rel-8): 




A) Non-frequency selective PMI and frequency selective CQI report with 5ms periodicity, subband CQI with measurement error: N(0,1) per PRB





 B) Sounding-based precoding, frequency selective CQI report with 5ms periodicity, subband CQI with measurement error: N(0,1) per PRB









					Downlink HARQ scheme




					Incremental redundancy or Chase combining









					Downlink receiver type




					Baseline scheme





MMSE




Advanced scheme





MMSE-SIC, MLD based receiver





Each company should report a description on interference rejection and cancellation capabilities.









					Uplink transmission scheme




					Baseline transmission scheme (LTE Rel-8)





· SIMO with and without MU-MIMO




Baseline: 1 x 4 SIMO





Advanced transmission scheme (LTE Rel-10 and beyond (LTE-Advanced))





· SU-MIMO




· UL CoMP









					Uplink scheduler




					Channel dependent









					Uplink power control




					Baseline: Fractional power control.




Alternative: Other Rel-8 specified  





Power control parameters (P0 and alpha) are chosen according to the deployment scenario. (IoT reported with simulation results.)









					Uplink link adaptation




					Non-ideal based on delayed SRS-based measurements: MCS based on LTE transport formats and SRS period and bandwidths according to [12].









					Uplink HARQ scheme




					Incremental redundancy or Chase combining









					Uplink receiver type




					MMSE or MMSE-SIC (MU-MIMO)









					Antenna configuration
base station




					Baseline: 4 or 8 Tx antennas with the following configurations:




A) Uncorrelated co-polarized:
Co-polarized antennas separated 4 wavelengths
(illustration for 4 Tx: |         |          |          |)





B) Grouped co-polarized:
Two groups of co-polarized antennas. 10 wavelengths between center of each group. 0.5 wavelength separation within each group
(illustration  for 4 Tx: ||          || )





C)  Correlated: co-polarized:
0.5 wavelengths between antennas
(illustration for 4 Tx: |||| )





D)  Uncorrelated cross-polarized:
Columns with +-45deg  linearly polarized antennas
Columns separated 4 wavelengths
(illustration for 4 Tx: X    X)





E) Correlated cross-polarized
Columns with +-45deg  linearly polarized antennas
Columns separated 0.5  wavelengths
(illustration for 8Tx: XXXX)















					Antenna configuration  UE




					Baseline:




Vertically polarized antennas with 0.5 wavelengths separation at UE




Alternative:





Columns with linearly polarized orthogonal antennas with 0.5 wavelengths spacing between columns









					Channel estimation




(Uplink and downlink)




					Non-ideal 
(consider both estimation errors both for demodulation reference signals and sounding reference signals)









					Control channel and reference signal overhead, Acknowledgements etc. 




					For baseline transmission (LTE) schemes:




Downlink




· Overhead for CRS and antenna port 5 according to DL transmission schemes




· Overhead for DL CCH of L OFDM symbols (L=1,2,3)




· Overhead for SS/PBCH




Uplink




· SRS overhead according to UL (and DL) scheduler and transmission scheme





· Overhead for UL CCH according to CQI/PMI reporting mode and periodicity used for DL simulation for the same scenario





For advanced transmission schemes (LTE Rel-10 and beyond (LTE-Advanced))




Downlink





· Overhead assuming 6 MBSFN subframes per DL radio frame (FDD),  2 MBSFN subframes per DL radio frame (TDD)




· Overhead for DL CCH of L OFDM symbols (L=1,2,3)




· Overhead for SS/PBCH




· Overhead for CRS with 1 antenna port




· Overhead for DRS  




Uplink




· UL overhead for CSI feedback and SRS transmission according to transmission scheme factored into the uplink results for the same scenarios.









					Feedback and control channel errors




					None














A.2
CoMP assumption for evaluation





For the performance evaluation of DL CoMP schemes, following two types of CoMP categories were evaluated.





-
Joint Processing (JP): data is available at each of the geometrically separated points, and PDSCH transmission occurs from multiple points. 




-
Coordinated Scheduling/Beamforming (CS/CB): data is only available at serving cell (data transmission from that point) but user scheduling/beamforming decisions are made with coordination among cells.









[image: image43.emf]TP(Serving cell)





UE





TP










(a) Joint processing









[image: image44.emf]TP1





UE1





TP2





UE2





UE3










(b) Coordinated Scheduling/Beamforming (CS/CB)




Figure A.2-1: Coordinated multi-point transmission





A.3

Detailed simulation results





Detailed simulation results of cell spectral efficiency and cell edge spectral efficiency for full-buffer traffic, VoIP capacity and mobility in Section 16.4 are contained in RP-090744 [13]. The following 18 corporate entities (listed below alphabetically) participated in these simulations:





Alcatel-Lucent/Alcatel-Lucent Shanghai Bell, CATT, CMCC, Ericsson/ST-Ericsson, Fujitsu, Hitachi, Huawei, LGE, Motorola, NEC, Nokia/Nokia Siemens Networks, NTT DOCOMO, Panasonic, Qualcomm, RITT, Samsung, Texas Instruments, ZTE




Annex B:
Latency performance of Rel-8




B.1
C-plane latency




B.1.1 
Transition IDLE to CONNECTED





Figure B.1 provides an example C-plane flow for the IDLE to CONNECTED transition for Rel-8.
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Figure B.1.1-1: C-plane activation procedure (example for Rel-8)




B.1.1.1
FDD frame structure





Table B.1.1.1-1 provide a timing analysis, assuming FDD frame structure, of the flow depicted in Figure B.1.1-1. The analysis illustrates that the state transition from IDLE to CONNECTED can be achieved within a minimum of 76ms, with 3ms msg2 window and 1ms PRACH cycle. Considering more reasonable settings (5ms msg2 window and 5ms PRACH cycle), a 80ms transition time is achieved.




Table B.1.1.1-1: C-plane latency analysis for Rel-8 
(based on the procedure depicted in Figure B.1.1-1)




					Component




					Description




					Minimum





[ms]




					Average 





[ms]









					1




					Average delay due to RACH scheduling period




					0.5




					2.5









					2




					RACH Preamble




					1




					1









					3-4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)




					3




					5









					5




					UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)




					5




					5









					6




					Transmission of RRC Connection Request




					1




					1









					7




					Processing delay in eNB (L2 and RRC)




					4




					4









					8




					Transmission of RRC Connection Set-up (and UL grant)




					1




					1









					9




					Processing delay in the UE (L2 and RRC)




					15




					15









					10




					Transmission of RRC Connection Set-up complete (including NAS Service Request)




					1




					1









					11




					Processing delay in eNB (Uu –> S1-C)




					4




					4









					12




					S1-C Transfer delay




					T_S1




					T_S1









					13




					MME Processing Delay (including UE context retrieval of 10ms)




					15




					15









					14




					S1-C Transfer delay




					T_S1




					T_S1









					15




					Processing delay in eNB (S1-C –> Uu)




					4




					4









					16




					Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)




					1.5




					1.5









					17




					Processing delay in UE (L2 and RRC)




					20




					20









					




					Total delay [ms]




					76




					80














Note 1:
The figures included in Steps 12 and 14 are not included in the latency requirement and are outside the scope of RAN WG2, therefore they are not included in the total delay.




B.1.1.2
TDD frame structure





Table B.1.1.2-1 provide a timing analysis, assuming TDD frame structure (UL/DL configuration #1), of the flow depicted in Figure B.1.1-1 The analysis illustrates that the state transition from IDLE to CONNECTED can be achieved within a minimum of 82.6ms, with 3ms msg2 window and maximum PRACH density in time domain (e.g. PRACH configuration Index = 12). Considering more reasonable settings (5ms msg2 window and 5ms PRACH cycle), a 84.6ms transition time is achieved.




Table B.1.1.2-1: C-plane latency analysis for Rel-8 (based on the procedure depicted in B.2.2-1)





					Component




					Description




					Rel-8




					Rel-8




					Rel-8









					




					




					Minimum(ms)





PRACH in subframe#2/ #3/ #7/ #8




					Average [ms]





PRACH in subframe#1/ #6









					




					




					Msg1 in subframe#2 or #7





(probability=0.8)




					Msg1 in subframe#3 or #8





(probability =0.2)




					Msg1 in subframe#1 or #6









					1




					Average delay due to RACH scheduling period




					2




					0.5




					2.5









					2




					RACH Preamble




					1




					1




					1









					3-4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment) + delay for nearest DL subframe




					3




					3




					5









					5




					UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request) + delay for nearest UL subframe




					6




					5




					5









					6




					Transmission of RRC Connection Request




					1




					1




					1









					7




					Processing delay in eNB (L2 and RRC) + delay for nearest DL subframe




					6




					6




					6









					8




					Transmission of RRC Connection Set-up (and UL grant)




					1




					1




					1









					9




					Processing delay in the UE (L2 and RRC) + delay for nearest UL subframe




					17




					17




					17









					10




					Transmission of RRC Connection Set-up complete (including NAS Service Request)




					1




					1




					1









					11




					Processing delay in eNB (Uu –> S1-C)




					4




					4




					4









					12




					S1-C Transfer delay




					T_S1




					T_S1




					T_S1









					13




					MME Processing Delay (including UE context retrieval of 10ms)




					15




					15




					15









					14




					S1-C Transfer delay




					T_S1




					T_S1




					T_S1









					15




					Processing delay in eNB (S1-C –> Uu)




					4




					4




					4









					16




					Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)




					2.1




					2.1




					2.1









					17




					Processing delay in UE (L2 and RRC)




					20




					20




					20









					




					Total delay [ms]




					83.1




					80.6




					84.6









					




					Averaged Total delay [ms] (considering the probability of Msg1 transmission location)




					83.1*0.8+ 80.6*0.2=82.6




					N/A














Note 2:
The figures included in Steps 12 and 14 are not included in the latency requirement and are outside the scope of RAN WG2, therefore they are not included in the total delay.




B.1.2 
Transition Dormant to Active





In the dormant state, the UE has an established RRC connection and radio bearers; it is thus known at cell level but may be in DRX to save power during temporary inactivity. The UE may be either synchronized or unsynchronized. For the purpose of the analysis presented in this section, error free transmission of data and signalling is assumed, and the DRX cycle is not considered.




B.1.2.1
FDD frame structure





B.1.2.1.1
Uplink initiated transition, synchronized





Table B.1.2.1.1-1 provide a timing analysis, assuming FDD frame structure and a PUCCH allocation for scheduling request of 5ms, of the uplink state transition for a UE with uplink synchronization. The analysis illustrates that the uplink transition from dormant to active for a synchronized UE can be achieved within 11.5ms.




Table B.1.2.1.1-1: Uplink initiated dormant to active transition for synchronized UE (error free)





					Component




					Description




					Time [ms]









					1




					Average delay to next SR opportunity (5ms PUCCH cycle)




					2.5









					2




					UE sends Scheduling Request




					1









					3




					eNB decodes Scheduling Request and generates the Scheduling Grant




					3









					4




					Transmission of Scheduling Grant




					1









					5




					UE Processing Delay (decoding of scheduling grant + L1 encoding of UL data)




					3









					6




					Transmission of UL data




					1









					




					Total delay




					11.5














B.1.2.1.2
Uplink initiated transition, unsynchronized





Table B.1.2.1.2-1 provide a timing analysis of the uplink state transition for a UE without uplink synchronization. The analysis illustrates that the uplink transition from dormant to active for an unsynchronized UE can be achieved within a minimum of 10.5ms, with 1ms PRACH cycle and a 3ms msg2 window.




Table B.1.2.1.2-1: Uplink initiated dormant to active transition for unsynchronized UE (error free)





					Component




					Description




					Minimum [ms]




					Average 
[ms]









					1




					Average delay due to RACH scheduling period




					0.5




					2.5









					2




					RACH Preamble




					1




					1









					3




					Preamble detection and transmission of RA response (Time between the end of RACH transmission and UE’s reception of scheduling grant and timing adj.)




					3




					5









					4




					UE Processing Delay (decoding of scheduling grant and timing alignment + L1 encoding of UL data)




					5




					5









					5




					Transmission of UL data




					1




					1









					




					Total delay




					10.5




					14.5














Note: 
Transmission of UL data (component 5) uses conservative modulation and coding rates; when the UE became unsynchronized, the sounding configuration is released. In order to resume link-adapted (efficient) UL-SCH transmissions, eNB should reconfigure at least uplink sounding.





B.1.2.1.3
Downlink initiated transition, synchronized




A UE with uplink synchronization monitors PDCCH during the on-duration time of the DRX cycle, and there is thus no additional delay component apart from the DRX cycle when compared to the case of the uplink initiated for a synchronized UE.




B.1.2.1.4
Downlink initiated transition, unsynchronized




Table B.1.2.1.4-1 provide a timing analysis, assuming FDD frame structure, of the downlink state transition for a UE without uplink synchronization. For the downlink initiated transition, a dedicated preamble is assumed and no contention resolution is needed. The analysis illustrates that the downlink transition from dormant to active for an unsynchronized UE can be achieved within a minimum of 13.5ms, with 1ms PRACH cycle and a 3ms msg2 window.




Table B.1.2.1.4-1: Downlink initiated dormant to active transition (error free)





					Component




					Description




					Minimum [ms]




					Average 
[ms]









					1




					UE receives dedicated preamble on PDCCH and prepares UL Tx and cannot select a PRACH occasion before n+6




					6




					6









					2




					Average delay due to RACH scheduling period




					0.5




					2.5









					3




					RACH Preamble




					1




					1









					4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of the timing adjustment)




					3




					5









					5




					Node B needs to wait 2 subframes before DL Tx to allow UE to adapt UL response according to the time alignment




					2




					2









					6




					Transmission of DL data




					1




					1









					




					Total delay [ms]




					13.5




					17.5














Note: 
Transmission of DL data (component 6) uses conservative modulation and coding rates; when the UE became unsynchronized, the CQI reporting configuration is released. In order to resume link-adapted (efficient) DL-SCH transmissions, eNB should reconfigure at least CQI reporting.





B.1.2.2
TDD frame structure





B.1.2.2.1
Uplink initiated transition, synchronized





Table B.1.2.2.1-1 provide a timing analysis, assuming TDD frame structure (UL/DL configuration#1) and a PUCCH allocation for scheduling request of 5ms, of the uplink state transition for a UE with uplink synchronization. The analysis illustrates that the uplink transition from dormant to active for a synchronized UE can be achieved within 13.5ms.




Table B.1.2.2.1-1: Uplink initiated dormant to active transition for synchronized UE (error free)





					Component




					Description




					Time [ms]




					Time [ms]









					




					




					SR in subframe#2 or #7




					SR in subframe#3 or #8









					1




					Average delay to next SR opportunity (5ms PUCCH cycle)




					2.5




					2.5









					2




					UE sends Scheduling Request




					1




					1









					3




					eNB decodes Scheduling Request and generates the Scheduling Grant + delay for nearest DL subframe




					3




					5









					4




					Transmission of Scheduling Grant




					1




					1









					5




					UE Processing Delay (decoding of scheduling grant + L1 encoding of UL data)




					5




					3









					6




					Transmission of UL data + delay for nearest UL subframe




					1




					1









					




					Total delay




					13.5




					13.5














B.1.2.2.2
Uplink initiated transition, unsynchronized





Table B.1.2.2.2-1 provide a timing analysis, assuming TDD frame structure (UL/DL configuration#1) and RACH cycle of 10ms, of the uplink state transition for a UE without uplink synchronization. The analysis illustrates that the uplink transition from dormant to active for an unsynchronized UE can be achieved within a minimum of 12.5ms, with 3ms msg2 window and maximum PRACH density in time domain (e.g. PRACH configuration Index=12).




Table B1.2.2.2-1: Uplink initiated dormant to active transition for unsynchronized UE (error free)





					Component




					Description




					Minimum(ms)





PRACH in subframe#2/ #3/ #7/ #8




					Average [ms]





PRACH in subframe#1/ #6









					




					




					Msg1 in subframe#2 or #7





(probability=0.8)




					Msg1 in subframe#3 or #8





(probability=0.2)




					Msg1 in subframe#1 or #6









					1




					Average delay due to RACH scheduling period




					2




					0.5




					2.5









					2




					RACH Preamble




					1




					1




					1









					3




					Preamble detection and transmission of RA response (Time between the end of RACH transmission and UE’s reception of scheduling grant and timing adj.) + delay for nearest DL subframe




					3




					3




					5









					4




					UE Processing Delay (decoding of scheduling grant and timing alignment + L1 encoding of UL data) + delay for nearest UL subframe




					6




					5




					5









					5




					Transmission of UL data




					1




					1




					1









					




					Total delay




					13




					10.5




					14.5









					




					Averaged Total delay [ms] (considering the probability of Msg1 transmission location)




					12.5




					N/A














B.1.2.2.3
Downlink initiated transition, synchronized





A UE with uplink synchronization monitors PDCCH during the on-duration time of the DRX cycle, and there is thus no additional delay component apart from the DRX cycle when compared to the case of the uplink initiated for a synchronized UE.




B.1.2.2.4
Downlink initiated transition, unsynchronized





Tables B.1.2.2.4-1a and B.1.2.2.4-1b provide a timing analysis, assuming TDD frame structure (UL/DL configuration#1), of the downlink state transition for a UE without uplink synchronization. For the downlink initiated transition, a dedicated preamble is assumed and no contention resolution is needed. The analysis illustrates that the downlink transition from dormant to active for an unsynchronized UE can be achieved within a minimum of 16.5ms, with 3ms msg2 window and maximum PRACH density in time domain (e.g. PRACH configuration Index=12).




Table B.1.2.2.4-1a: Downlink initiated dormant to active transition (error free)





					Component




					Description




					Minimum(ms)





PRACH in subframe#2/ #3/ #7/ #8









					




					




					PDCCH in subframe#0 or #5





(probability=0.2)




					PDCCH in subframe#1 or #6





(probability=0.2)




					PDCCH in subframe#4 or #9





(probability=0.6)









					1




					Average delay due to PDCCH transmission




					0.5




					0.5




					1.5









					2




					UE receives dedicated preamble on PDCCH and prepares UL Tx+ delay for nearest PRACH




					7




					6




					8









					3




					RACH Preamble




					1




					1




					1









					4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of the timing adjustment) + delay for nearest DL subframe




					3




					3




					3









					5




					Node B needs to wait 2 subframes before DL Tx to allow UE to adapt UL response according to the time alignment+ delay for nearest DL subframe




					3




					3




					3









					6




					Transmission of DL data




					1




					1




					1









					




					Total delay [ms]




					15.5




					14.5




					17.5









					




					Averaged Total delay [ms] (considering the probability of PDCCH transmission location)




					16.5














Table B.1.2.2.4-1b: Downlink initiated dormant to active transition (error free)





					Component




					Description




					Average [ms]





PRACH in subframe#1/ #6









					




					




					PDCCH in subframe#0 or #5





(probability=0.2)




					PDCCH in subframe#1 or #6





(probability=0.2)




					PDCCH in subframe#4 or #9





(probability=0.6)









					1




					Average delay due to PDCCH transmission




					0.5




					0.5




					1.5









					2




					UE receives dedicated preamble on PDCCH and prepares UL Tx+ delay for nearest PRACH




					6




					10




					7









					3




					RACH Preamble




					1




					1




					1









					4




					Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of the timing adjustment) + delay for nearest DL subframe




					5




					5




					5









					5




					Node B needs to wait 2 subframes before DL Tx to allow UE to adapt UL response according to the time alignment+ delay for nearest DL subframe




					2




					2




					2









					6




					Transmission of DL data




					1




					1




					1









					




					Total delay [ms]




					15.5




					19.5




					17.5









					




					Averaged Total delay [ms] (considering the probability of PDCCH transmission location)




					17.5














B.2
U-plane latency




B.2.1
FDD frame structure





The LTE U-plane one way latency for a scheduled UE consists of the fixed node processing delays (which includes radio frame alignment) and 1ms TTI duration. Considering that the number of HARQ processes is fixed to 8 for FDD, the one-way latency can calculated as:






DUP [ms] = 1.5 + 1 + 1.5+ n*8 = 4 + n*8,





where n is the number of HARQ retransmissions. Considering a typical case where there would be 0 or 1 retransmission, the approximate average U-plane latency is given by






DUP,typical [ms] = 4 + p*8,




where p is the error probability of the first HARQ retransmission. The minimum latency is achieved for a 0% BLER, but a more reasonable setting is 10% HARQ BLER.





DUP,0%HARQ_BLER [ms] = 4 
(0% HARQ BLER)





DUP,10%HARQ_BLER [ms] = 4.8 
(10% HARQ BLER)
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Figure B.2.1-1: User plane latency components





B.2.2
TDD frame structure





The LTE U-plane one way latency for a scheduled UE consists of the fixed node processing delays, radio frame alignment and TTI duration. The latency component can be seen in Figure B.2.2-1.
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Figure B.2.2-1: User plane latency components for TDD





Where:





a)
The total one-way processing time is 2.5ms.





b)
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 is radio frame alignment and depends on the frame structure.





c)
The TTI duration is 1ms.





Based on the assumptions above, the LTE U-plane latency is given by:






DUP [ms] = 1 + 
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where 
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 is the average HARQ RTT and n is the number of HARQ retransmissions. In typical cases there would be 0 or 1 re-transmissions yielding an approximate average U-plane latency of






DUP,typical [ms] = 3.5 + 
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where p is the error probability of the first HARQ transmission. Tables B.2.2-2a and B.2.2-2b show the U-plane latency in downlink and uplink, respectively, for different TDD UL/DL configuration when 0% HARQ BLER is assumed.





Table B.2.2-2a: U-plane latency analysis with 0% HARQ BLER (average in downlink)





					Step




					Description




					UL/DL configuration









					




					




					0




					1




					2




					3




					4




					5




					6









					1




					eNB Processing Delay




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					2




					Frame Alignment




					1.7ms




					1.1ms




					0.7ms




					1.1ms




					0.8ms




					0.6ms




					1.4ms









					3




					TTI duration




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					4




					UE Processing Delay




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms









					




					Total one way delay




					5.2ms




					4.6ms




					4.2ms




					4.6ms




					4.3ms




					4.1ms




					4.9ms














Table B.2.2-2b: U-plane latency analysis with 0% HARQ BLER (average in uplink)





					Step




					Description




					 UL/DL configuration









					




					




					0




					1




					2




					3




					4




					5




					6









					1




					UE Processing Delay




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					2




					Frame Alignment




					1.1ms




					1.7ms




					2.5ms




					3.3ms




					4.1ms




					5ms




					1.4ms









					3




					TTI duration




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					4




					eNB Processing Delay




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms









					




					Total one way delay




					4.6ms




					5.2ms




					6ms




					6.8ms




					7.6ms




					8.5ms




					4.9ms














Tables B.2.2-3a and B.2.2-3b show the U-plane latency in downlink and uplink, respectively, for different TDD UL/DL configuration when 10% HARQ BLER is assumed.




Table B.2.2-3a: U-plane latency analysis with 10% HARQ BLER (average in downlink)





					Step




					Description




					UL/DL configuration









					




					




					0




					1




					2




					3




					4




					5




					6









					1




					eNB Processing Delay




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					2




					Frame Alignment




					1.7ms




					1.1ms




					0.7ms




					1.1ms




					0.8ms




					0.6ms




					1.4ms









					3




					TTI duration




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					4




					UE Processing Delay




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms









					5




					HARQ Retransmission




					0.1*10ms




					0.1*10.2ms




					0.1*9.8ms




					0.1*10.5ms




					0.1*11.6ms




					0.1*12.4ms




					0.1*11.2ms









					




					Total one way delay




					6.2ms




					5.62ms




					5.18ms




					5.65ms




					5.46ms




					5.34ms




					6.02ms














Table B.2.2-3b: U-plane latency analysis with 10% HARQ BLER (average in uplink)





					Step




					Description




					UL/DL configuration









					




					




					0




					1




					2




					3




					4




					5




					6









					1




					UE Processing Delay




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					2




					Frame Alignment




					1.1ms




					1.7ms




					2.5ms




					3.3ms




					4.1ms




					5ms




					1.4ms









					3




					TTI duration




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms




					1ms









					4




					eNB Processing Delay




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms




					1.5ms









					5




					HARQ Retransmission




					0.1*11.6ms




					0.1*10ms




					0.1*10ms




					0.1*10ms




					0.1*10ms




					0.1*10ms




					0.1*11.5ms









					




					Total one way delay




					5.76ms




					6.2ms




					7ms




					7.8ms




					8.6ms




					9.5ms




					6.05ms














Note:
The analysis shows that the 5ms U-plane latency requirement can be simultaneously satisfied in TDD for both uplink and downlink using the UL/DL configuration #6 when 0% HARQ BLER is assumed.




Annex C:
ITU-R Submission Templates





The submission of the 3GPP "LTE Release 10 & beyond (LTE-Advanced)" to the ITU-R as a candidate technology for the IMT-Advanced must include completed templates according to Report ITU-R M.2133 [7].




C.1

Description template – characteristics (4.2.3.2)





The 3GPP description template – characteristics (4.2.3.2) for both the FDD and the TDD component is found in RP-090745 [14].





C.2
Description template – link budget (4.2.3.3)





The 3GPP description template – link budget (4.2.3.3) for both the FDD and the TDD component is found in RP-090746 [15].





C.3
Compliance templates for services (4.2.4.1), for spectrum (4.2.4.2), technical performance (4.2.4.3)





The 3GPP compliance templates for services (4.2.4.1), for spectrum (4.2.4.2), technical performance (4.2.4.3) for both the FDD and the TDD component is found in RP-090747 [16].
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Deployment scenario Indoor Hotspot

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

FDD Requirement ‘Companyl ‘Company2 Company3 ‘Company4 ‘Company5 ‘Company6 ‘Company7 Company8 Company9 ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyld  Companyl4 ~ Companyl5  Companyl6  Companyl7
Downlink spectral efficiency (A) Rel-8 Uncorr Cell ava 3.0 4.69 4.52 5.16 4.74 4.86 5.55 4.65 4.88 5.12 4.40 4.60 4.44 4.66 5.34 4.42
(B) Rel-8 Grouped Cell ava 3.0 5.35

(C) Rel-8 Corr Cell ava 3.0 4.70 4.46 3.70 4.78 5.49 4.62 4.40 4.58 4.60 5.08 4.39

(D) Rel-8 X-pol uncorr Cell ava 3.0 6.58

(E) Rel-8 X-pol corr Cell ava 3.0 5.47 6.62

(C) MU-MIMO w/o corrdination 4tx Cell ava 3.0 6.71 6.33 6.84

(A) MU-MIMO wio corrdination 4tx Cell ava 3.0 6.33

(C) MU-MIMO w/o corrdination 8tx Cell ava 3.0 6.57

(C) MU-MIMO w. corrdination 4tx Cell ava 3.0

(A) MU-MIMO w. corrdination 4tx Cell ava 3.0

(C) MU-MIMO w. corrdination 8tx Cell ava 3.0

(C) Joint processina CoMP 4tx Cell ava 3.0

(A) Joint processina CoMP 4tx Cell ava 3.0

(C) Joint processina CoMP 8tx Cell ava 3.0

(C) Rel-8 - sinale-laver BF 8tx Cell ava 3.0

(A) Rel-8 Uncorr + intercell interference canc Cell ava 3.0

(C) Rel-8 Corrr + intercell interference cancel Cell ava 3.0

(A) SU-MIMO 8tx Cell ava 3.0

(C) SU-MIMO 8tx Cell ava 3.0











Deployment scenario Indoor Hotspot |

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companv2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls  Companyll
Cell ava 3.0 4.43 4.53 5.09 4.20 4.90 4.52 4.90 4.49 5.38 4.44
Cell ava 3.0 5.40
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3.0 6.23

:

3.0

:

3.0
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Deployment scenario Indoor Hotspot

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

FDD Requirement Companyl ‘Company2 Company3 ‘Company4 ‘Company5 ‘Company6 ‘Company7 Company8 Company9 ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyld  Companyl4 ~ Companyl5 ~ Companyl6  Companyl7
Downlink spectral efficiency (A) Rel-8 Uncorr Cell ava 3.0 4.41 4.25 4.86 4.46 4.57 5.22 4.37 4.59 4.81 4.14 4.33 4.18 4.38 5.02 4.16
(B) Rel-8 Grouped Cell ava 3.0 5.03

(C) Rel-8 Corr Cell ava 3.0 4.42 4.20 3.48 4.50 5.16 4.35 4.14 4.31 4.33 4.78 4.13

(D) Rel-8 X-pol uncorr Cell ava 3.0 6.19

(E) Rel-8 X-pol corr Cell ava 3.0 5.15 6.23

(C) MU-MIMO w/o corrdination 4tx Cell ava 3.0 6.14 5.79 6.25

(A) MU-MIMO wio corrdination 4tx Cell ava 3.0 5.79

(C) MU-MIMO w/o corrdination 8tx Cell ava 3.0 6.01

(C) MU-MIMO w. corrdination 4tx Cell ava 3.0

(A) MU-MIMO w. corrdination 4tx Cell ava 3.0

(C) MU-MIMO w. corrdination 8tx Cell ava 3.0

(C) Joint processina CoMP 4tx Cell ava 3.0

(A) Joint processina CoMP 4tx Cell ava 3.0

(C) Joint processina CoMP 8tx Cell ava 3.0

(C) Rel-8 - sinale-laver BF 8tx Cell ava 3.0

(A) Rel-8 Uncorr + intercell interference canc Cell ava 3.0

(C) Rel-8 Corrr + intercell interference cancel Cell ava 3.0

(A) SU-MIMO 8tx Cell ava 3.0

(C) SU-MIMO 8tx Cell ava 3.0











Deployment scenario Indoor Hotspot |

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companyl Companyv2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls  Companyll
Cell ava 3.0 4.15 4.24 4.76 3.93 4.59 4.23 4.58 4.20 5.03 4.15
Cell ava 3.0 5.06

3.0 4.16 417 3.47
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Deployment scenario Indoor Hotspot

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

FDD Requirement ‘Companyl ‘Company2 Company3 ‘Company4 ‘Company5 ‘Company6 ‘Company7 Company8 Company9 ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyld  Companyl4 ~ Companyl5  Companyl6  Companyl7
Downlink spectral efficiency (A) Rel-8 Uncorr Cell ava 3.0 3.99 3.85 4.40 4.04 4.14 4.72 3.96 4.15 4.36 3.75 3.92 3.79 3.97 4.55 3.76
(B) Rel-8 Grouped Cell ava 3.0 4.56

(C) Rel-8 Corr Cell ava 3.0 4.00 3.80 3.15 4.07 4.67 3.94 3.74 3.90 3.92 4.33 3.74

(D) Rel-8 X-pol uncorr Cell ava 3.0 5.60

(E) Rel-8 X-pol corr Cell ava 3.0 4.66 5.64

(C) MU-MIMO w/o corrdination 4tx Cell ava 3.0 5.57 5.25 5.66

(A) MU-MIMO wio corrdination 4tx Cell ava 3.0 5.25

(C) MU-MIMO w/o corrdination 8tx Cell ava 3.0 5.45

(C) MU-MIMO w. corrdination 4tx Cell ava 3.0

(A) MU-MIMO w. corrdination 4tx Cell ava 3.0

(C) MU-MIMO w. corrdination 8tx Cell ava 3.0

(C) Joint processina CoMP 4tx Cell ava 3.0

(A) Joint processina CoMP 4tx Cell ava 3.0

(C) Joint processina CoMP 8tx Cell ava 3.0

(C) Rel-8 - sinale-laver BF 8tx Cell ava 3.0

(A) Rel-8 Uncorr + intercell interference canc Cell ava 3.0

(C) Rel-8 Corrr + intercell interference cancel Cell ava 3.0

(A) SU-MIMO 8tx Cell ava 3.0

(C) SU-MIMO 8tx Cell ava 3.0











Deployment scenario Indoor Hotspot |

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Company2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls  Companyll
Cell ava 3.0 3.86 3.95 4.43 3.66 4.27 3.94 4.27 3.91 4.69 3.87
Cell ava 3.0 471

3.0 3.87 3.89 3.24 3.72 4.16

:
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3.0
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Deployment scenario Urban Micro-cell

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

FDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C) MU-MIMO w/o corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companyl ~ Company2 ~ Company3 ~ Companv4 ~ Company5 ~ Companyé ~ Company7 ~ Company8 ~ Companyd  Companvl0  Companyll — Companyl2 ~ Companyl3  Companyl4 — Companyl5 — Companyl6
26
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Deployment scenario Urban Micro-cell |

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

TDD Requirement Companyl Company2 Company3 Company4 Companyé Company7 Company8 Company9  Companyl2 ~ Companyl6  Companyll
Downlink spectral efficiency (A) Rel-8 Uncorr 2.6

:

(B) Rel-8 Grouped 26

:

(C) Rel-8 Corr

o
g
2
N
>

(D) Rel-8 X-pol uncorr
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(E) Rel-8 X-pol corr

o
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(C) MU-MIMO w/o corrdination 4tx

o
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3.51 3.69 3.69

8

3.26 3.87

&

3.52

(A) MU-MIMO wio corrdination 4tx
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3.22

(C or E) MU-MIMO w/o corrdination 8tx

o
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4.75 4.16
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(C) MU-MIMO w. corrdination 4tx

g
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3

3.32 3.61

(A) MU-MIMO w. corrdination 4tx
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(C or E) MU-MIMO w. corrdination 8tx
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4.61
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(C) Joint processina CoMP 4tx
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(A) Joint processina CoMP 4tx
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(C or E) Joint processina COMP 8tx
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(C or E) Rel-8 - sinale-laver BF 8tx
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(A) Rel-8 Uncorr + intercell interference canceller
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(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx
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(C) SU-MIMO 8tx
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Deployment scenario Urban Micro-cell

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

FDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C) MU-MIMO w/o corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companyl ~ Company2 ~ Company3 ~ Companv4 ~ Company5 ~ Companyé ~ Company7 ~ Company8 ~ Companyd  Companvl0  Companyll — Companyl2 ~ Companyl3  Companyl4 — Companyl5 — Companyl6
26
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Deployment scenario Urban Micro-cell |

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

TDD Requirement Companyl Company2 Company3 Company4 Companyé Company7 Company8 Company9  Companyl2 ~ Companyl6  Companyll
Downlink spectral efficiency (A) Rel-8 Uncorr 2.6

:

(B) Rel-8 Grouped 26

:

(C) Rel-8 Corr

o
g
2
N
>

(D) Rel-8 X-pol uncorr

o
g
2
N
>

(E) Rel-8 X-pol corr

o
g
2
N
>

(C) MU-MIMO w/o corrdination 4tx

o
g
2
N
>

3.19

w
&
w
&

277 2.96 3.51 313 3.20

(A) MU-MIMO wio corrdination 4tx

o
g
2
N
>

2.92

(C or E) MU-MIMO w/o corrdination 8tx

o
g
2
N
>

431 3.78 3.63 3.70

(C) MU-MIMO w. corrdination 4tx

g
2
&

3.01 3.28

(A) MU-MIMO w. corrdination 4tx

o
g
2
N
>

(C or E) MU-MIMO w. corrdination 8tx

o
g
2
N
>

4.18 349

(C) Joint processing CoMP 4tx 4.20

o
g
2
N
>

(A) Joint processina CoMP 4tx

o
g
2
N
>

(C or E) Joint processina COMP 8tx

o
g
2
N
>

(C or E) Rel-8 - sinale-laver BF 8tx

o o
28
28%
pown
>2o

(A) Rel-8 Uncorr + intercell interference canceller

o
g
2
N
>

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

o
g
2
N
5

(C) SU-MIMO 8tx

o
g
2
N
>











Deployment scenario Urban Micro-cell

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

FDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C) MU-MIMO w/o corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companyl ~ Company2 ~ Company3 ~ Companv4 ~ Company5 ~ Companyé ~ Company7 ~ Company8 ~ Companyd  Companvl0  Companyll — Companyl2 ~ Companyl3  Companyl4 — Companyl5 — Companyl6
26

g
:

2.6

g

2.6

g

2.6

3.03 2.80 2.98 2.99 2.74

g

2.6 2.68 2.81

w
S

g

2.6 3.22 2.54 2.69

g

2.6 3.78 3.80 2.95 3.29

2.6 2.84 2.93 3.03 3.22 2.83

g

2.6 2.74

g

2.6 3.99 3.32

2.6 3.68

g

2.6

g

2.6

2.6

2.6 3.01

g

2.6 3.19

2.6

g

2.6











Deployment scenario Urban Micro-cell |

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

TDD Requirement Companyl Company2 Company3 Company4 Companyé Company7 Company8 Company9  Companyl2 ~ Companyl6  Companyll
Downlink spectral efficiency (A) Rel-8 Uncorr 2.6

:

(B) Rel-8 Grouped 26

:

(C) Rel-8 Corr

o
g
2
N
>

(D) Rel-8 X-pol uncorr

o
g
2
N
>

(E) Rel-8 X-pol corr

o
g
2
N
>

(C) MU-MIMO w/o corrdination 4tx

o
g
2
N
>

297 3.12 3.12

g

275 3.27 2.92

E

(A) MU-MIMO wio corrdination 4tx

o
g
2
N
>

272

(C or E) MU-MIMO w/o corrdination 8tx

o
g
2
N
>

4.01 3.52

8
&

(C) MU-MIMO w. corrdination 4tx

o
g
2
N
>

3.33

3
8

(A) MU-MIMO w. corrdination 4tx

o
g
2
N
>

(C or E) MU-MIMO w. corrdination 8tx

o
g
2
N
>

3.89

w
3

(C) Joint processina CoMP 4tx 3.92

o
g
2
N
>

(A) Joint processina CoMP 4tx

o
g
2
N
>

(C or E) Joint processina COMP 8tx

o
g
2
N
>

(C or E) Rel-8 - sinale-laver BF 8tx

o o
28
28%
pown
>2o

(A) Rel-8 Uncorr + intercell interference canceller

o
g
2
N
>

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

o
g
2
N
5

(C) SU-MIMO 8tx

o
g
2
N
>











Deployment scenario

Urban Macro-cell

Downlink L1/L2
control overhead

|1 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement
2.2

Companvl Company2 Companv3 Companv4 Companvs Companvé Company7 Companyg Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4 — Companyl5 — Companyl6

o

o
(e}
g
3
2
3
2
5

22

:

22

:

22

:

22

22 276 2.87 274 291 3.02

8
8

22 2.26

g
H
&

:

22 3.52 3.47 3.02

22 3.16 2.87 277

&

279

8

22

:

22

2
H
8
z
g

22 311

:

22

g
H
&

22

:

22

:

22

:

B

:

22 2.62

22

:

22

:











Deployment scenario Urban Macro-cell |

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Company2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls ~ Companyll
22

:

22

:

22

:

22

:

22

:

22 2.89 3.16 214 2.92 3.15 2.93 2.82

22 2.28

:

22

g
H
R

3.78 351 3.41

22 3.29 279

:

2

2.69

22

:

22 3.97

:

g

3.65

22

g
H
3

22

:

22

:

22

:

22

:

22

:

22

:

22

:











Deployment scenario

Urban Macro-cell

Downlink L1/L2
control overhead

|2 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement
2.2

Companvl Company2 Companv3 Companv4 Companvs Companvé Company7 Companyg Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4 — Companyl5 — Companyl6

o

o
(e}
g
3
2
3
2
5

22

:

22

:

22

:

22

:

22 252

B

251

:

8

276

B
b

22

5
B

:

:

22 3.21 317 276

22 2.89

g
H
3
3

261

B
B

22

:

22

g
H
3

3.25 357

22

g
H
&

22 272

:

22

:

22

:

22

:

5

:

22 2.46

22

:

22

:











Deployment scenario Urban Macro-cell |

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Company2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls ~ Companyll
22

:

22

:

22

:

22

:

22

:

22 2.62 2.87

:

g

2.65 2.86 2.65

N
&

22 2.07

:

22 3.82

g
H
&

3.18

8

22

8

253

:

5
8

22

:

22

g
H
3
&

331

22

g
H
&

22

:

22

:

22

:

22

:

22

:

22

:

22

:











Deployment scenario

Urban Macro-cell

Downlink L1/L2
control overhead

|3 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement
2.2

Companvl Company2 Companv3 Companv4 Companvs Companvé Company7 Companyg Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4 — Companyl5 — Companyl6

o

o
(e}
g
3
2
3
2
5

22

:

22

:

22

:

22

:

22 2.28

g
H
&

227 241

8

239

8

22 1.87

g
H
&

22 2.89 2.86

:

8

22 2.62

g
H
&
&

2.36 231 2.20

22

:

22

g
H
&

2.95 3.23

22 257

:

22 2.46

:

22

:

22

:

22 217

:

22 223

22

:

22

:











Deployment scenario Urban Macro-cell |

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Company2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls ~ Companyll
22

:

22

:

22

:

22

:

22

:

22

g
H
3

267 1.81 247

8

247 239

22 1.93

:

22

8
H
w
&

3.19 297

8

:

22 278 2.36 223 2.28

22

22 3.35 2.82

8

22 3.07

:

22

:

22

:

22

:

22

:

22

:

22

:

22

:











Deployment scenario

Rural Macro-cell

Downlink L1/L2
control overhead

|1 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companv2 Companv3 Companv4 Companvs Companvé Company7 Companv8 Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4  Companyl5  Companylé  Companyl?
Cell ava 11 221 1.98 1.88 2.29 1.87 2.29 1.74 2.26 211 219 229 1.44 214
Cell ava 11 1.49

g
H
3

217 2.28 2.07 2.47 2.24 247 1.92 242

5
8
2
5

217

o o
29290
28%
~or
=

215 219 213

o
o
H
-
I

4.19

5

3.93
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Deployment scenario Rural Macro-cell |

Downlink L1/L2 1 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companv2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2 ~ Companyls ~ Companyll
Cell ava 11 212 1.98 1.68 2.16 1.70 1.99 1.44
Cell ava 11 152

11 232 218 1.85

2

237 1.87

,ﬂ
&

2.08

11

:

11

g
H
&

:

11 3.36 3.45 4.02 3.37

11

:

11

g
H
&

3.92

11

g
H
g

11

:

11

:

11

:

11

:

11

:

11 261

2
H
8
8
8

11

:

11

:

11

:

11
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Deployment scenario

Rural Macro-cell

Downlink L1/L2
control overhead

|2 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companv2 Companv3 Companv4 Companvs Companvé Company7 Company8 Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3  Companyl4  Companyl5  Companyl6 — Companyl?
Cell ava 11 2.08 1.86 1.77 2.16 1.76 215 1.64 212 1.99 2.06 215 135 2.01
Cell ava 11 1.40

o
o
H
I F
I

229

2

214

g

232 211 232

8

2.28

&

217 239 1.39

2

o
o
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o o
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Deployment scenario Rural Macro-cell |

Downlink L1/L2 2 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Company2 Companv3 Companv4 Companvé Company7 Company8 Companyd ~ Companyl2  Company:

16 Companyll
11 1.98 1.85 157 2.02 1.59 1.86 135

:

11 1.42

11 217

g
H
&

173 191

8

175 141

g

11

:

11 191

:

11

g
H
&

313

2

3.05

11

:

11 3.67 3.55

11 3.70

:

11

:

11

:

11

:

11

:

11

:

11 237 2.16

:
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11
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11

:
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Deployment scenario

Rural Macro-cell

Downlink L1/L2
control overhead

|3 ‘OFDM symbols per subframe

Downlink spectral
efficiency

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO wio corrdination 4tx

(A) MU-MIMO wi/o corrdination 4tx

(C) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C) Joint processina CoMP 8tx

(C) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller

(C) Rel-8 Corrr + intercell interference canceller

(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companv2 Companv3 Companv4 Companvs Companvé Company7 Company8 Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4  Companyl5 ~ Companylé  Companyl?
Cell ava 11 1.88 1.69 1.60 1.95 1.60 1.95 1.48 1.92 1.80 1.86 1.95 122 1.82
Cell ava 11 1.27

2
H
8
2
g

1.76 210 191 210

B
8
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o o
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Deployment scenario Rural Macro-cell |

Downlink L1/L2 3 OFDM symbols per subframe
control overhead

TDD
Downlink spectral efficiency (A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(C) MU-MIMO w/o corrdination 4tx

(A) MU-MIMO wio corrdination 4tx

(C or E) MU-MIMO wio corrdination 8tx

(C) MU-MIMO w. corrdination 4tx

(A) MU-MIMO w. corrdination 4tx

(C or E) MU-MIMO w. corrdination 8tx

(C) Joint processina CoMP 4tx

(A) Joint processina CoMP 4tx

(C or E) Joint processina CoMP 8tx

(C or E) Rel-8 - sinale-laver BF 8tx

(A) Rel-8 Uncorr + intercell interference canceller
(C) Rel-8 Corrr + intercell interference canceller
(A) SU-MIMO 8tx

(C) SU-MIMO 8tx

Requirement Companvl Companyv2 Companv3 Companv4 Companvé Company7 Companvg Companyd ~ Companyl2 ~ Companyls  Companyll
Cell ava 11 1.84 1.73 1.46 1.89 1.48 173 1.26
Cell ava 11 132
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161 178
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131 181
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11 178
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11 3.42 331
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11 2.20
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Deployment scenario _|Indoor Hotspot |

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(A) SU-MIMO 2x4

(A) CoMP 1x4

(A) CoMP 2x4

(C) CoMP 1x4

(C) CoMP 2x4

(A) MU-MIMO 1x4

(A) MU-MIMO 2x4

(C or E) MU-MIMO with 1x8

(C) MU-MIMO 1x4

Companyé

Requirement Companvl Company2 Company3 Companv4 Companys Company? Company8 Companyd ~ Companyl0 ~ Companyll ~ Companyl2 ~ Companyl3 ~ Companyl4  Companyl5  Companylé  Companyl?
2.2 .40 .34 .47 .36 3.39 2.98 3.18 3.37 3.48 3.09 2.86 3.35 3.32
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Deployment scenario _|Indoor Hotspot |

TDD
(A) Rel-8 UncorrTDD

(B) Rel-8 GroupedTDD

(C) Rel-8 CorrTDD

(D) Rel-8 X-pol uncorrTDD

(E) Rel-8 X-pol corrTDD

(A) SU-MIMO 2x4TDD

(A) CoMP 1x4TDD

(A) CoMP 2x4TDD

(C) CoMP 1x4TDD

(C) CoMP 2x4TDD

(A) MU-MIMO 1x4TDD

(A) MU-MIMO 2x4TDD

(C or E) MU-MIMO with 1x8TDD

(C) MU-MIMO 1x4

Requirement Companvl Company2 Company3 Companv4 Companvé Company? Company8 Companyd ~ Companyl2 ~ Companyls ~ Companyll
2.2 .40 .13 .29 .18 2.94 2.99 3.12 2.80 3.04
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Deployment scenario_|Urban Micro-cell

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(A) SU-MIMO 2x4

(A) CoMP 1x4

(A) CoMP 2x4

(C) CoMP 1x4

(C) CoMP 2x4

(A) MU-MIMO 1x4

(A) MU-MIMO 2x4

(C) MU-MIMO 1x4

(C or E) MU-MIMO with 1x8

Requirement Companyl Company2 Company3 Companv4 Companvs Companvé Company? Company8 Companyd  Company10

2.15 2.23 1.92 1.96 1.84 2.06 179 2.08 173

Companyl4 ~ Companyl5 ~ Companyls — Companyl7

Companyll ~ Companyl2 ~ Companyl3
1. 1. 1.

18

~ b
Q
2
~ b
I
=

N
Ny
R
-
©
5]
-
©
3
N
=
3

I
3
@

2.18

N
o
L]
N
@
9

N
@
@











Deployment scenario ] Urban Micro-cell

(A) Rel-8 UncorrTDD

(B) Rel-8 GroupedTDD

(C) Rel-8 CorrTDD

(D) Rel-8 X-pol uncorrTDD

(E) Rel-8 X-pol corrTDD

(A) SU-MIMO 2x4TDD

(A) CoMP 1x4TDD

(A) CoMP 2x4TDD

(C) CoMP 1x4TDD

(C) CoMP 2x4TDD

(A) MU-MIMO 1x4TDD

(A) MU-MIMO 2x4TDD

(C or E) MU-MIMO with 1x8TDD

(C) MU-MIMO 1x4

Requirement Companyl Company2 Company3 Company4 Company6 Company? Company8 Company9  Company12
1. .82 2.02 2.07 1.82 1.69 191 2.06

Companyl6  Companyll
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Cell ava
Cell ava
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Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
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Cell ava
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Deployment scenario_|Urban Macro-cell

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(A) SU-MIMO 2x4

(A) CoMP 1x4

(A) CoMP 2x4

(C) CoMP 1x4

(C) CoMP 2x4

(A) MU-MIMO 1x4

(A) MU-MIMO 2x4

(C) MU-MIMO 1x4

(C or E) MU-MIMO with 1x8

Requirement Companyl Company2 Company3 Companv4 Companys Companvé Company? Companv8 Companyd  Company10

1.59 1.74 153 157 1.44 1.56 1.48 179 1.55

Companyll ~ Companyl2 Companyl4 ~ Companyl5 ~ Companyls  Companyl7

Companv13
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Deployment scenario ] Urban Macro-cell

Requirement Companyl Company2 Company3 Company4 Company6 Company? Company8 Company9  Companvi: Company16
1. .51 1.56 1.62 143 1.66 1.

g
:

TDD
Cell avgTDD

(o]
IS
-
-
&
=
&
IS
&

I
IS

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell avaTDD

Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava
Cell ava

I
IS

(C) MU-MIMO 1x4












Deployment scenario _|Rural Macro-cell

FDD
(A) Rel-8 Uncorr

(B) Rel-8 Grouped

(C) Rel-8 Corr

(D) Rel-8 X-pol uncorr

(E) Rel-8 X-pol corr

(A) SU-MIMO 2x4

(A) CoMP 1x4

(A) CoMP 2x4

(C) CoMP 1x4

(C) CoMP 2x4

(A) MU-MIMO 1x4

(A) MU-MIMO 2x4

(C) MU-MIMO 1x4

(C or E) MU-MIMO with 1x8

Requirement Companyl Company2 Companv3 Companv4 Companys Companvé Company? Company8 Companyd  Company10

1.93 2.16 1.89 175 175 1.64 178 2.03 1.87

Companyll ~ Companyl2 Companyl4 ~ Companyl5 ~ Companyls — Companyl7
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Deployment scenario |Rural Macro-cell

(A) Rel-8 UncorrTDD

(B) Rel-8 GroupedTDD

(C) Rel-8 CorrTDD

(D) Rel-8 X-pol uncorrTDD

(E) Rel-8 X-pol corrTDD

(A) SU-MIMO 2x4TDD

(A) CoMP 1x4TDD

(A) CoMP 2x4TDD

(C) CoMP 1x4TDD

(C) CoMP 2x4TDD

(A) MU-MIMO 1x4TDD

(A) MU-MIMO 2x4TDD

(C or E) MU-MIMO with 1x8TDD

(C) MU-MIMO 1x4

Requirement Companyl Company2 Company3 Company4 Company6 Company? Company8 Company9  Companvi Company16
2.02 64 174 1.4 1!
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Mobility Evaluation

Parameter

Baseline value

Company 1

Company 2

Company 3

Company 4

Company 5

Company 6

Company 7.

Power control

Fractional (. = 0.8), P, fitted to|

PO fitted to environment|

Fractional (a0 = 0.8), Py

Fractional (o = 0.8), Py

Fractional (o = 0.8), Py

Fractional (o = 0.8), Py

Fractional (a = 0.8), Py

Fractional (o = 0.8), Py

environment with target of average l0T|fitted to environment fitted to environment|fitted to environment|fitted to environment|fitted to environment,|fitted to environment
<=10dB loT<=10dB loT<=10dB loT<=10dB loT<=10dB
Scheduling bandwidth |4-5 RB 5RB 5RB 5RB 5RB 5RB 5RB 5RB
Overhead Same as full buffer| Same as full buffer|Same as full bufferySame as full bufferfSame as full buffer|
simualtion simualtion simualtion simualtion simualtion












Median SINR

Comnanvi
14.28

Comoanvz

InH

Comoanva
13.66

Comnanva
13.60

Comoanv?
14.95

7.49
827
887

Comoanvs

201076

22,0252
23.0025
25,5239
28.0852

Comnanvé
12.60

Comnanvi

Comoanv2

Comoanva

Comnanva

Comoanv?

Comoanvs
407

-17.9631

17.455
10,1087
215492
33.2677

Comoanve

Comnanvi

Comoanv2

Comoanva

UMa
Comnanva

Comoanv?

Comoanvs

Comoanve
3.96

Comnanvi

Comoanv2

Comoanva

300

383
395
408
420
432
441
454
466
478
490
5.00
512
524
536
5.49
558
570
582
595
604
616
628
637
650
662
674
683
696
7.08
7.20
7.29
7.42
754
7.66
7.79
7.91
803
815
828
8.40
852
864
880
892
004
920
935
950
966
981
996
1015
10.30
1051
1070
1091
1116
11.43
171
12.08
1254
1324
1656

RMa
Comnanva

110845000
-4.6960464
35068517
26237125
2.1715089
17452193
-1.3408427
-1.0087113
-0.7300626
-0.4665901

-0.202214

3.6224127

3.766655
3.8988538
40333433

4.2819891
4.4130554
45299482
4.6816735
4.8053803

4.943243
50709457
51985793
5.3228908
5.4351501

60778708
61971216

0.0763311
92108192
3720003

951511
0.6770573
9.8211098
0.9778347

10.1325569

10.2954702

11187212
114011726
116025372
118271999
12.0810299

12.321373

Comoanv?

Comoanvs

Comoanve
477











Uplink Mobility
spectral
efficiency

Uplink Mobility
spectral
efficiency

Config

InH-NLos-4

UMi-NLos-4

UMa-NLos-4

RMa-NLos-4

InH-NLos-8

UMi-NLos-8

UMa-NLos-8

RMa-NLos-8

Companyl  Company2  Company3  Company4  Company5 Company6  Company7

FDD 3.09 2 271 2.62 2.62 2.58 2.3
Requirement 1 1 1 1 1 1 1
FDD 1.26 1.20 1.38 1.11 1.16 0.98 1.40
Requirement 0.75 0.75 0.75 0.75 0.75 0.75 0.75
FDD 0.99 1.30 113 0.96 1.10 0.75 1.30
Requirement 0.55 0.55 0.55 0.55 0.55 0.55 0.55
FDD 1.05 1.40 1.15 1.28 119 0.94 1.50
Requirement 0.25 0.25 0.25 0.25 0.25 0.25 0.25
FDD 3.24 3.52

Requirement 1 1 1 1 1 1 1
FDD 154 1.40

Requirement 0.75 0.75 0.75 0.75 0.75 0.75 0.75
FDD 1.24 1.36

Requirement 0.55 0.55 0.55 0.55 0.55 0.55 0.55
FDD 1.30 1.42

Requirement 0.25 0.25 0.25 0.25 0.25 0.25 0.25

InH-Los-4

UMi-Los-4

UMa-Los-4

RMa-Los-4

InH-Los-8

UMi-Los-8

UMa-Los-8

RMa-Los-8

Companyl Company4 Company5 Company6

FDD 3.38 2.9484 3.06 3.21
Requirement 1 1 1 1
FDD 1.67 1.2257 1.28 1.50
Requirement 0.75 0.75 0.75 0.75
FDD 1.56 1.3391 1.23 1.32
Requirement 0.55 0.55 0.55 0.55
FDD 1.65 1.521 1.31 1.31
Requirement 0.25 0.25 0.25 0.25
FDD 3.41 3.64

Requirement 1 1 1 1
FDD 1.83 1.46

Requirement 0.75 0.75 0.75 0.75
FDD 1.57 1.55

Requirement 0.55 0.55 0.55 0.55
FDD 1.70 1.66

Requirement 0.25 0.25 0.25 0.2!

a











VoIP Evaluati

VolP General

VoIP Special

Others

n

General Values used for evaluation (R1-082067. R1-0020521

Combo:

Compan

Compan

CompanvT

Parameter
Deployment scenario

« Indoor hotspot
« Urban micro-cell

« Urban macro-cell

« Rural macro-cell

Parameters and assumptions not shown here for each scenario are.
shown in ITU guidelines [ITU-R Report M.2135)

Aligned with guidelines

Aligned with guidelines

Aligned with guidelines

Aligned

Aligned with guidelines

3
Aligned with guidelines

"Align with the assumption

Duplex method and
bandwidths

FDD: 10+10 MHz except Indoor hotspot with 20+20 MHz
TDD: 20 MHz

Baseline asymmetry during 5 subframes period:
2 full DL subframes,
Special subframe: DWPTS 11symbol, GP 1 symbol, UpPTS 2

(Aligned with guidelines
VoIP FDD: 5+5MH:

VoIP TDD:10MHz

‘Aligned with guidelines
VoIP FOD: 5+5MHz
VoIP TDD:10MHz

(Aligned with guidelines
\VoIP FDD: 5+5MH:

VoIP TDD:10MHz

FDD 5MHz + 5MHz

‘Aligned with guidelines
VoIP FOD: 5+5MHz
VoIP TDD:10MHz

(Aligned with guidelines
VoIP FDD: 5+5MH:

VoIP TDD:10MHz

FOD:

SMHz+5MHz
TDD: 10MHz

50ms latency renuirement

symbol, TDD: 5 MHz
2 full UL subframes
Alternative special subframe configurations may be used if stated.
Handover marain 1048 1008 1048 10d8 1.0d8 1048 1048 10d8
Downlink HARQ scheme | Incremental redundancy or Chase combining 3 HARQ-CC, cc R Chase combining
re-transmission times is limited by cc

Uolink scheduler

Channel denendent

Semi-persistent

Semi-persistent

Uplink HARQ scheme

Incremental redundancy or Chase combining

Semi-persistent
cC

HARQ-CC,
re-transmission times is limited by

Semi-persistent
cC

cc

[ Sermi-persistent
cc

TR
R

Incremental redundancy

MMSE or MMSE-SIC (MU-MIMOY

50ms latency renuirement
MMSE

MMSE

I type
‘Antenna configuration base
station

Baseline: 4 or 8 T antennas with the following configurations:
) Uncorrelated co-polarized:

Co-polarized antennas separated 4 wavelengths

Gillustration for 4 T:| | | )

8) Grouped co-polarized:

Two groups of co-polarized antennas. 10 wavelengths between

center of each group. 0.5 wavelength separation within each group

(illustration for 4 T || 1)

C) Correlated: co-polarized:

0.5 wavelengths between antennas

(illustration for 4 T || )

D) Uncorrelated cross-polarized:

Columns with +-45deg linearly polarized antennas

Columns separated 4 wavelengths

(illustration for 4 Tx: X~ X)

E) Correlated cross-polarized

Columns with +-45deg linearly polarized antennas

Columns separated 0.5 wavelengths

(illustration for 8Tx: XXXX)

Baseline mappings between deployment scenario and antenna

configurations:

For downlink:

-« Indoor Hotspot: A (Rel.8)

- Urban Micro: C or E (MU-MIMO), B or E (CoMP, Rel.8)

- Urban Macro: C or E (MU-MIMO), C or E (CoMP)

- Rural Macro: C or E (MU-MIMO, Rel.8)

Note: MU-MIMO = MU-MIMO with / without coordination

CoMP = Joint processing CoMP

For uplink:

- Indoor Hotspot: A

- Urban Micro: AorBorCorE

[Antenna Aand C in all the
scenarioes, Antenna E for Outdoor
scenarioes for TDD

‘Antenna C) in all the scenarioes,
4 antennas at eN

MMSE
(Antenna A in all the
scenarioes

UL : 4Rx (config. A),
DL:1Tx

UL : 1Tx_4Rx (config. C), MMSE
DL: 17X 2Rx, MRC

MMSE
(Antenna C) in ll the scenarioes,
4 antennas at eNB;

MMSE
‘Antenna configuration A) for
all scenarios

3 (2 for DWPTS) OFDM symbols for
ccH

8 PDCCH max for UL,
4 PDCCH max for DL

‘Antenna configuration UE | Baseline: Vertically Vertically Vertically Vertically Vertically; UL: 17x, DL 2Rx Baseline with 2 Rx for DL
Vertically polarized antennas with 0.5 wavelengths separation at DL: 2 antennas at UE; and 1 Tx for UL
UE UL: 1 antenna at UE
Altemative: UL : 17, DL 2Rx
Columns with linearly polarized orthogonal antennas with 0.5
wavelengths spacing between columns
Channel estimation (Uplink | Recommended: Non-ideal None-ideal None-ideal None-ideal None-ideal None-ideal Non-ideal
and downlink) (For non-ideal case, consider both estimation errors both for Non Ideal (SRS not used for
d u)
Feedback and control [ None None None None Nome None None Fixed 1 % PDCCH BLEP
channel errors acsamed af receiver
‘Number of base station |28 4and8 0 B 4 for UL, 1. for DL 4 for UL, 1 for DL B
antennas fr Vol acoling: 4
PDDCH limitation for VoIP | Included, Exculded, Baseline: Included Tncluded Included, Tncluded Included Tncluded Included.

FDD: 10 CCEs for UL
scheduling and 10 CCEs for
DL scheduling per DL
subframe;

TDD: 38 CCE in normal DL
subframe for DL and UL
scheduling, and 26 CCE in
special subframe for DL and

TOD configuration for VoIP

Configuration 0 and 1,
DWPTS 12, GP 1, UpPTS 1

DLUL =32, DWPTS 12, GP 1,
UpPTS 1

Config. 1 (DLUL = 32),
DWPTS 12, GP 1, UpPTS 1

TDD Config#L, DWPTS 12,
GP 1, UpPTS 1

UL=32, DWPTS12,GP 1,
UpPTS 1

DLUL =32, DWPTS 12, GP 1,
UpPTS 1

'UL/DL configuration 1: [D S
uuD]

Special subframe: DWPTS 12
symbols, GP 1 symbol,
1nPTS 1 sumhal

VolP Scheduler

Dynamic, Semi-persistent

FDD and

Dynamic
TDD: Dynamic onlv

TDD active ratio

UL active ratio for TDD: (14+14+1)/
(14+14+14+14+13), DL active ratio

(14+14+12)/(14+14+14+14+13), GP.
is not active for both UL and DL;
SRS is active for UL

GL active ratio for TDD: (14+14+1)/
(14+14+14+14+13), DL active ratio

for

(14+14+12)/(14+14+14+14+13), GP
is not active for both UL and DL;
SRS is active for UL

TODIUL effective

TDDUL effective

(14+14+1)
« 3), DL effective.

(14+14+1)1

( . DL effective

(14+14+12)/(14+14+14+14+13), GP
is not active for both UL and DL SRS|

(14+14+12)/(14+14+14+14+13), GP.
is not active for both UL and DL SRS|
acti for L1

UL active ratio: 29/69;
DL active ratio: 40/69.

Power control

PO and alpha s ftted by the scenarios|
based on the Average IoT <= 1008

Alpha=0.8, PO is fitted (0 the
scenarios

PO and alpha s fitted by the
scenarios

-111 dbm for Uma,
Umi, Rma. Po
Indoor. Alpha = 1.0

111dBm fol

PO and alpha s fited by the scenario
based on the Average IoT <= 1008

[Alpha=0.8, PO s fited t0 the
scenarios

alpha is always 1.0;
For 10T=10dB, PO is -97
for InH; ~104 for Umi and
Uma; -102 for Rma.












FDD VolP
Capacity

TDD VolP
Capacity

Antenna A
Indoor-FDD
Antenna A

Umi-FDD
Antenna A

Uma-FDD
Antenna A

Rma-FDD
Antenna A

Antenna A
Indoor-TDD
Antenna A

Umi-TDD
Antenna A

Uma-TDD
Antenna A

Rma-TDD
Antenna A

Company 1 Company 4 ~ Company 7
uL 148 136 145
Min 139 136 145
Requirement 50 50 50
loT in UL 9.23 6.1 10
uL 100 74 85
Min 81 74 85
Reauirement 40 40 40
loTin UL 9.87 6.5 10
uL 96 82 81
Min 70 72 61
Requirement 40 40 40
loT in UL 9.93 6.3 10
uL 104 93 92
Min 99 82 92
Reauirement 30 30 30
loTin UL 9.89 57 10

Company 1 Company 7
139 136

UL 3 3

Min 138 136
Reauirement 50 50
loT in UL 9.29 10
UL 96 67
Min 80 67
Reauirement 40 40
loT in UL 9.92 10
UL 90 64
Min 69 60
Reauirement 40 40
loT in UL 9.88 10
UL 99 74
Min 98 74
Reauirement 30 30
loT in UL 9.79 10

Antenna C
Indoor-FDD
Antenna C

Umi-FDD
Antenna C

Uma-FDD
Antenna C

Rma-FDD

Antenna C
Indoor -TDD
Antenna C

Umi-TDD
Antenna C

Uma-TDD
Antenna C

Rma-TDD
Antenna C

Company 1 Company2 (4BSant) Company3 Company6
110

uL 146 128 145
Min 144 110 - 140
Reauirement 50 50 50 50
loT in UL 9.45 45 26
uL 99 95 62 70
Min 83 71 - 70
Reauirement 40 40 40 40
loT in UL 9.93 105 10
uL 94 >85 68 65
Min 72 70 - 65
Reauirement 40 40 40 40
loT in UL 9.96 10.2 10
uL 103 >90 82 90
Min 102 90 - 90
Reauirement 30 30 30 30
loT in UL 10.03 9.3 8
Company6

Company 1 Company? (4 BS ant.)
38 118

¥ =
Min 138 118 135
Reauirement 50 50 50
loT in UL 9.55 26
uL 94 70 70

|
g‘

in 82 70 70
Reauirement 40 40 40
10T in UL .98 10
uL 89 67 65
oL 7?0 >0
Min 70 67 65
Reauirement 40 40 40
10T in UL 9.26 10
uL 97 88 %0
oL w0 >0 e
Min 97 88 )
Reauirement 30 EY 30
10T in UL 9.97 8

Antenna E
Indoor-FDD
Antenna E

Umi-FDD
Antenna E

Uma-FDD
Antenna E

Rma-FDD
Antenna E

Antenna E
Indoor-TDD
Antenna E

Umi-TDD
Antenna E

Uma-TDD
Antenna E

Rma-TDD
Antenna E

Company 1~ Company 2 ~ Company3 Company 4 Company 5

zlgc
‘

Reauirement

g
g
g

UL

Min
Reauirement

8
8
8
8
8

‘
=

Min

Reauirement 40 40 40 40 40
uL

Min

Reauirement 30 30 30 30 30

Company1 Company2  Company3 Company4 Company 5

uL

Min

Reaquirement 50 50 50 50 50
loT in UL 921

uL 110

in 9%

Reauirement 40 40 40 40 40

10T in UL 10.08

uL 104

oL e
Min 82

Reauirement 40 40 40 40 40

10T in UL 9.69

uL 123
oL 19
Min 109

Reauirement 30 30 30 30 30

loT in UL 9.97
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					Item




					Item to be described









					4.2.3.2.1




					Test environment(s)









					4.2.3.2.1.1




					What test environments (described in Report ITU-R M.2135) does this technology description template address?




This technology description template addresses all of the four test environments i.e. indoor, microcellular, base coverage urban, and high speed.









					4.2.3.2.2




					Radio interface functional aspects 









					4.2.3.2.2.1




					Multiple access schemes





Which access scheme(s) does the proposal use: TDMA, FDMA, CDMA, OFDMA, IDMA, SDMA, hybrid, or another? Describe in detail the multiple access schemes employed with their main parameters.




Multiple access based on a combination of 





OFDMA:
Transmission to/from different UEs using mutually orthogonal frequency assignments. Sub-carrier spacing: 15 kHz. Granularity in frequency assignment: One resource block consisting of twelve subcarriers ( 180 kHz. DFT-spread OFDM  is applied for uplink




TDMA:

Transmission to/from different UEs with separation in time. 
Granularity: One subframe of length 1 ms (for more details on the frame structure, see Item 4.2.3.2.7 and the references therein)





CDMA: 
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 4.2.3.2.2.3 and the reference 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 4.2.3.2.9 and the reference therein)









					4.2.3.2.2.2




					Modulation scheme









					4.2.3.2.2.2.1




					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?




Data and higher-layer control: QPSK, 16QAM, 64QAM





L1/L2 control: BPSK (uplink only), QPSK





Symbol rate:
 168 ksymbols/s per 180 kHz resource  block















					4.2.3.2.2.2.2




					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.




Downlink: PAPR = 8.4 dB (99.9%). 





Uplink: PAPR and Cubic Metric (CM) depends on modulation scheme and number of component carrier. 




The cubic metric (CM) is a method of predicting the power de-rating from signal modulation characteristics and is found to be more useful than other metrics such as peak-to-average power ratio (PAPR). 




For single-component-carrier transmission with a frequency-contiguous resource assignment:




- QPSK: PAPR = 5.8 dB (99.9%), CM = 1.2 dB





- 16QAM: PAPR = 6.5 dB (99.9%), CM =2.1 dB





- 64QAM: PAPR = 6.6 dB (99.9%), CM = 2.3 dB




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









					4.2.3.2.2.3 




					Error control coding scheme and interleaving









					4.2.3.2.2.3.1




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





For example, 





· FEC or other schemes?





· Unequal error protection? 





Explain the decoding mechanism employed.




For data: Rate 1/3 Turbo coding, combined with rate matching based on puncturing/repetition to achieve a desired overall code rate





For L1/L2 control: Rate-1/3 tail-biting convolutional coding. Special block codes for some L1/L2 control signaling





For more details, see [36.212] sub-clauses 5.1.3 and 5.1.4





Decoding mechanism is receiver-implementation specific. One example of decoding mechanisum used in the self-evaluation is  iterative max-log-map decoding to decode the Turbo code









					4.2.3.2.2.3.2




					Describe the bit interleaving scheme for both uplink and downlink.




Bit interleaving is performed as part of the encoding/rate-matching process, see [36.212] sub-clauses 5.1.3 and 5.1.4 for more details. 





Additional interleaving is performed in uplink, see [36.212] sub-clause 5.2.2.8 for more details.









					4.2.3.2.3










					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:





Cell-specific RS (CRS) are transmitted in every subframe and over the entire frequency band. Up to four different CRS can be transmitted within a cell, with each CRS corresponding to one of up to four cell-specific antenna ports, referred to antenna port 0 to 3 respectively.  The CRS can be used for downlink channel estimation for coherent demodulation of physical channels transmitted from antenna ports 0 to 3. The CRS can also be used to derive channel-state information (CSI) for the corresponding antenna ports. The CSI can e.g. be used to assist scheduling (including link adaptation, precoder-matrix/vector selection, etc.). For the detailed structure of CRS, see [36.211] sub-clause 6.10.1.





UE-specific RS can be used for downlink channel estimation for coherent demodulation of PDSCH (Physical Downlink Shared Channel). Up to eight different UE-specific reference signals corresponding to up to eight layers can be transmitted from a UE point-of-view. In a given subframe, the UE-specific reference signals are only transmitted within the resource blocks that are used for PDSCH transmission to the specific UE within this subframe. For the detailed structure of UE-specific RS for the case of transmission from a single antenna port (a.k.a. antenna port 5), see [36.211] sub-clause 6.10.3. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port. In case of transmission from two antenna ports, the RS overhead (number of resource elements used for RS) is the same as for one antenna port (12 resource elements per resource block). In case of more than two antenna ports the RS overhead is 24 resource elements per resource block.




CSI-RS can be used for estimation of channel-state information (CSI) to further prepare feedback reporting to eNB (CQI for link adaptation, precoder-matrix/vector selection, etc.) to assist beamforming and scheduling for up to eight layers of transmission. CSI-RS are transmitted in every Nth subframe, where N is configurable. 




Uplink: 





Demodulation RS (DRS) can be used for channel estimation for coherent demodulation of the Physical Uplink Shared Channel (PUSCH) and the Physical Uplink Control Channel (PUCCH). Uplink DRS for demodulation of PUSCH are transmitted once every slot (twice every subframe) in the subframes in which PUSCH is being transmitted. Up to four uplink DRS can be transmitted from a UE. The instantaneous bandwidth of the uplink DRS equals the instantaneous bandwidth of the corresponding PUSCH transmission.In case that precoding is supported, DRS is also precoded as same manner




For the detailed structure of uplink DRS for PUSCH transmission for the case of single antenna transmission,, see [36.211] sub-clause 5.5.2.1. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port.




Sounding RS (SRS) can be used for estimation of uplink channel-state information to assist uplink scheduling , uplink power control, and also assist the downlink transmission (e.g. the downlink beamforming in the scenario with UL/DL reciprocity. Uplink SRS are transmitted every Nth subframe, where N is configurable. For the detailed structure of uplink SRS see [36.211] sub-clause 5.5.3.




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.














					4.2.3.2.4




					Physical channel structure and multiplexing 









					4.2.3.2.4.1




					What is the physical channel bit rate (Mbit/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 and number of spatial-multiplexing layers. The physical channel bit rate per layer can be expressed as 





Rlayer = Nmod x NRB x 168 kbps 




where 





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




· NRB is the number of resource blocks in the aggregated frequency domain which depends on the channel bandwidth (e.g. NRB =25 for 5 MHz, NRB =50 for 10 MHz, and NRB =100 for 20 MHz. For channel bandwidths larger than 20 MHz (carrier aggregation), the channel bit rate will  scale accordingly.









					4.2.3.2.4.2




					Layer 1 and Layer 2 overhead estimation.





Describe how the RIT 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) Cell-specific RS (CRS) transmitted within each resource block





b) UE-specific RS (URS)





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




2. L1/L2 control signalling transmitted on the up to three  (four in case of 1.4 MHz bandwidth) first OFDM symbols of each subframe




3. Synchronization signal and physical broadcast control channel




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





Overhead due to 1, 2, and 3 is included in the self-evaluation.




The combined overhead due to CRS (1a) and L1/L2 control signaling (2) depends on the number of cell-specific antenna ports and the number of OFDM symbols used for the L1/L2 control signaling. The number of overhead resource elements per resource-block pair (168 resource elements in total) and the corresponding relative overhead is given by the table below in case of non-MBSFN subframes.




Overhead (number of resource elements per resource-block pair and in percentage) due to L1/L2 control signaling and cell-specific reference signals:




Number of cell-specific antenna ports





Control-region size





1





2





4





L=1





18 (10.7%)





24 (14.3%)





32 (19.0%)





L=2





30 (17.9%)





36 (21.4%)





40 (23.9%)




L=3





42 (25%)





48 (28.6%)





52 (31.0%)





In case of MBSFN subframes, the overhead is reduced to the following according to the table below:




Overhead (number of resource elements per resource-block pair and in percentage) due to L1/L2 control signaling and cell-specific reference signals:




Number of cell-specific antenna ports





Control-region size





1





2





4





L=1





12 (7.1%)





12  (7.1%)





12 (7.1%)




L=2





24 (14.2%)





24 (14.2%)





24 (14.2%)





L=3





36 (21.4%)





36 (21.4%)





36 (21.4%)





Note: All the subframes are assumed to be MBSFN subframe in overhead estimation above. 




the overall overhead depends on the fraction of MBSFN subframes. In self-evaluation, a fraction of 0% and 60% has been assumed 





The overhead due UE-specific reference signals (1b) depends on the number of UE-specific antennas ports and is given by the table below. Note that the overhead due to UE-specific reference signals is only present in resource blocks in which UE-specific reference signals are being transmitted. 





Overhead (number of resource elements per resource-block pair and in percentage) due to UE-specific reference signals:





Number of antenna ports





1-2





12 (7.1%)





3-8





24 (14.3%)





The relative overhead due to synchronization signals and physical broadcast channel (3) depends on operation bandwidth. A total of 528 resource elements per 10 ms frame is used for the synchronization signals and PBCH for four CRS ports, corresponding to approximately 0.6% and  0.3%, overhead for 10 and 20MHz operation bandwidth, repectively.





The overhead due to PDU headers (4) highly depends on the data packet size, and is approximately 2.7%, 0.51% and 0.32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively. This overhead is not included in the self-evaluation.




If present, the relative overhead due to CSI-RS (1c) is depended on the number of antenna and periodicity. In typical case it isestimated to 0.12% per antenna port (0.48% for four antenna ports and 0.96% for eight antenna ports)




The relative overhead due to UE-specific RS (if present) is estimated to be approximately 7% in case of Rank 1 and Rank 2 transmission, and 14% for Rank 3-8 transmission. 





Uplink





L1/L2 overhead includes:





1. Demodulation reference symbols used e.g. for uplink channel estimation for uplink coherent demodulation, transmitted once every 0.5 ms slot. 




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




3. L1/L2 control signalling transmitted on configurable amount of resource blocks (see also Item 4.2.3.2.4.5)




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





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





The amount of overhead caused by 1 is approximately 14%, corresponding to one DFTS-OFDM symbol in each slot. The relative overhead is estimated to be independent of the rank of the transmission.




The amount of SRS overhead depends on the SRS transmission interval and SRS BW. With a 10 msec SRS transmission interval and full band SRS, the relative  overhead  is approximately 0.7%





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




A typical case with PRACH format 0  is six resource blocks per radio frame, implying a relative overhead of  0.6%, 1.2%, and 2.4% for a channel bandwidth of 20 MHz, 10 MHz, and 5 MHz respectively.




The relative overhead due to uplink time-alignment control depends on the configuration and the number of active UEs within a cell. The absolute overhead is typically less than 32 bps per UE.




The amount of overhead for buffer status reports depends on the configuration. With continuous data and a 10 - 20 ms reporting interval the absolute overhead is 0.8-3.2 kbps.





The amount of overhead caused by 5 highly depends on the data packet size, and is approximately 2.7%, 0,51% and 0,32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively.




Above overhead calculations are based on normal CP length.









					4.2.3.2.4.3




					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.









					4.2.3.2.4.4




					Variable payload capabilities:





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




See 4.2.3.2.4.3. The RIT is designed primarily for IP based services.  The transport-block size can vary between 16 bits and 2*149776 bits. The number of bits per transport block can be assigned with a fine granularity. 





See [36.213] sub-clause 7.1.7.2.1 for details.









					4.2.3.2.4.5




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




Downlink





L1/L2 control signalling is time-multiplexed with data and transmitted in the first up to three OFDM symbols of each subframe. Control signalling is not confined to a certain set of resource blocks but is spread over the overall system bandwidths. Control signalling is limited to QPSK modulation (QPSK, 16QAM, and 64QAM for data). Control signalling relies on tail-biting convolutional coding (Turbo-codes for data).





Uplink





L1/L2 control signalling transmitted in one or multiple resource blocks at the edge of the system bandwidth and frequency multiplexed with data. 




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.















					4.2.3.2.5




					Mobility management (Handover)









					4.2.3.2.5.1




					Describe the handover mechanisms and procedures which are associated with 




· Inter-System handover





· Intra-System handover





· Intra-frequency and Inter-frequency





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





Characterize the type of handover strategy or strategies (for example, MS or BS assisted handover, type of handover measurements).




Inter-system handover and intra-system handover are based on UE assisted network control, i.e., the handover decision in connected mode is made by the network, based on possible measurement reports from the UE. The UE measurements are based on the reference symbol strength or quality, and various measurement reporting conditions are configurable by the network as defined in [36.331].





For inter-frequency and inter-system measurements, depending on the UE capability, the network allocates measurement gaps during which no data are sent for the UE, so that the UE could perform the necessary measurements using a single receiver. During the measurement gaps, the particular UE cannot be scheduled for data transmission, but the vacant resources could still be used for other UEs, because of the shared channel mechanism.





U-plane data forwarding is supported in both Inter-System and Intra-System handover to realize a lossless handover.




For intra-system handover, the mechanisms and procedures are the same  for handover within each RIT and between the two RITs of the SRIT.




For an overall description of the handover procedure, see [23.401] and [36.300].









					4.2.3.2.5.2




					What are the handover interruption times for:





· Within the RIT (intra- and inter-frequency)





· Between various  RITs within a SRIT





· Between the RIT and another IMT system.




For intra-RIT handover, the estimated total average interruption time is about 12 ms under typical configuration. 





There is no difference between intra- and inter-frequency handover. 





And, there is no difference between intra- and inter-RITs handover. (For more details see [25.912] clause 13.6.2.)




For handover between LTE and UTRAN/GERAN, the requirement is <300ms for real-time services and <500ms for non-real-time services. (For more details see in [25.913] clause 8.4.)





Similar performance is expected for handover between LTE and cdma2000




For the RIT, similar performance is expected.









					4.2.3.2.6




					Radio resource management









					4.2.3.2.6.1




					Describe the radio resource management, support of,





· centralised and/or distributed RRM




· dynamic and flexible radio resource management





· efficient load balancing.




RRM control in the RIT is based on a distributed manner, i.e. all of RRM related functions e.g. radio bearer control, radio admission control, packet scheduling and load balancing, are located in the base station.





The radio resource management control ranges from those which are highly dynamic, e.g. scheduling and power control, to those which are less dynamic, e.g. load balancing.





Scheduling operates on a per resource-block-pair basis (one subframe of 1ms over 180kHz). Similarly, power control commands can be sent as often as once every 1 ms subframe.




In addition to the basic RRM control, to assist load balancing between cells of different base stations , a mechanism of exchanging and updating the relevant measurements e.g. PRB resource measurements, interference indicators (High Intereference Indicator and Overload Indicator), downlink RNTP, etc., between base stations is supported.









					4.2.3.2.6.2




					Inter-RIT interworking





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




The source RAN requests handover and forwards the UE context to the target RAN via the CN in a transparent manner. The target RAN makes the decision whether to accept or deny the handover request. If the request is accepted, the target RAN generates the handover command message which is transparently sent over the source RAN to the UE.




The RIT network interface supports the transparent transport of signalling for Inter-RIT interworking, e.g. handover signalling, RAN Information Management (RIM) transfer signalling.




Based on UE capability, cell selection/reselection between FDD frequency and TDD frequency is supported based on priority scheme. Also during RRC connection release procedure, it’s possible to redirect UE to FDD/TDD frequency.














					4.2.3.2.6.3




					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. 




Connection/session management is performed by the RRC protocol between the UE and RAN, and the NAS protocol between the UE and CN. The RRC protocol has only two states, i.e., RRC_CONNECTED and RRC_IDLE. RRC messages are used e.g., to establish connection, configure the radio bearers and their corresponding attributes, and to control mobility. The NAS protocol performs e.g., authentication, bearer context activation/ deactivation and location registration management.





For details of the RRC protocol and procedures, see [36.331]. For details of the NAS protocol and procedures, see [24.301].









					4.2.3.2.7




					Frame structure









					4.2.3.2.7.1




					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,





· control channel structure and multiplexing,





· power control bit rate.




One radio frame of length 10 ms consisting of 10 subframes, each of length 1 ms. Each subframe consisting of two slots, each of length 0.5 ms. Each slot consisting of seven OFDM symbols (six OFDM symbols in case of extended cyclic prefix).




Downlink control signalling is time multiplexed with data on a subframe basis with control signaling transmitted in the first up to three OFDM symbols of each subframe and data  transmitted in the remaining part of the subframe (up to 13 OFDM symbols).




Uplink control signalling is frequency-multiplexed with data for other UEs (no time separation) when the UE has no data to be transmitted..Uplink control signalling is typically transmitted at the edges of the overall system bandwidth. Uplink control signalling is piggy-backed with data i.e. transmitted with data on the PUSCH when the UE has data to be transmitted.




No specific power-control rate. At most one power-control command per subframe, implying 1 kHz maximum power-control rate.





For more details on the (uplink) power control, see [36.213] sub-clause 5.1.









					4.2.3.2.8




					Spectrum capabilities and duplex technologies





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









					4.2.3.2.8.1




					Spectrum sharing and flexible spectrum use





Does the RIT/SRIT support flexible spectrum use and/or spectrum sharing for the bands for IMT? Provide details.




Flexible spectrum use is supported by using one or multiple component carriers. Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz 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”).









					4.2.3.2.8.2




					Channel bandwidth scalability





Describe how the proposal supports channel bandwidth scalability, including the supported bandwidths. 





Describe whether the proposed RIT supports extensions for scalable bandwidths wider than 40 MHz. 





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, 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, transmission bandwidths up to at least 100 MHz are supported to provide the highest 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.









					4.2.3.2.8.3




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




The following frequency bands, with corresponding examples of operation bands, are currently specified or in the process of being specified, by 3GPP. Further considerations may be expected in certain bands.Introduction of other ITU-R IMT identified bands into 3GPP specifications are not precluded in the future, such as 450-470MHz,  698-862MHz band etc. 3GPP technologies are also defined as appropriate to operate in other frequency arrangements and bands.




698-960 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





5





824 MHz





–




849 MHz




869 MHz




–




894MHz




6





830 MHz




–




840  MHz




875 MHz





–




885 MHz




8





880 MHz





–




915 MHz





925 MHz




–




960 MHz





12





698 MHz




–




716 MHz




728 MHz




–




746 MHz




13





777 MHz




–




787 MHz




746 MHz




–




756 MHz




14





788 MHz




–




798 MHz




758 MHz




–




768 MHz




17





704 MHz




–





716 MHz




734 MHz




–





746 MHz




18





815 MHz





–





830 MHz





860 MHz




–





875 MHz





19





830 MHz





–





845  MHz





875 MHz




–




890 MHz





20





832 MHz





862 MHz





791 MHz





821 MHz





1 710-2 025 MHz and 2 110-2 200 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





1




1920 MHz




–




1980 MHz





2110 MHz




–





2170 MHz




2





1850 MHz





–





1910  MHz





1930 MHz




–





1990 MHz





3





1710 MHz





–





1785 MHz





1805 MHz




–





1880 MHz





4





1710 MHz





–





1755 MHz





2110 MHz




–





2155 MHz





9





1749.9 MHz





–





1784.9 MHz





1844.9 MHz




–





1879.9 MHz





10





1710 MHz





–





1770 MHz





2110 MHz




–





2170 MHz





2 500-2 690 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





7





2500 MHz





–





2570 MHz





2620 MHz




–





2690 MHz





3 400-3 600 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





22




3410 MHz




-





3500 MHz




3510 MHz




-





3600 MHz




Additional  bands:




Non IMT-bandsBand





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





11





1427.9





-





1447.9





1475.9





-





1495.9





21





1447.9 MHz





–




1462.9 MHz





1495.9 MHz





–




1510.9 MHz















					4.2.3.2.8.4




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




The minimum amount of spectrum is 2 x 1.4 MHz 














					4.2.3.2.8.5




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




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




· The minimum 99% channel bandwidth (occupied bandwidth of single component carrier) is 1.4 MHz. 




· The maximum 99% channel bandwidth (occupied bandwidth of single component carrier) is 20 MHz. 




· Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz of transmission bandwidth.














					4.2.3.2.8.6




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





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- an half-duplex FDD?  Does the RIT require a duplexer 
in either the mobile station (MS) or BS? 





· 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?




The RIT technical parameters have been chosen to ensure operation in the IMT bands.




The RIT is based on FDD with support for both half-duplex and full-duplex FDD. For the base station, a duplexer is needed for half-duplex/full-duplex FDD. For the terminal, a duplexer is needed for full-duplex FDD only. 




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 RIT operating bands, the following parameters are defined in [36.101]:




· the minimum (up/down) Tx to Rx frequency separation is 30 MHz




· the minimum Tx-Rx band gap is 10 MHz




For half-duplex FDD, for the UE there is no specified transmit / receive isolation due half duplex mode. 





TDD support is provided by the other RIT of the SRIT.









					4.2.3.2.9




					Support of advanced antenna capabilities









					4.2.3.2.9.1




					Fully describe the multi-antenna systems supported in the MS, BS, 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,





· space-time coding (STC) techniques,





· beam-forming techniques (e.g., adaptive or switched). 




Downlink





· Transmit diversity based on SFBC (Space Frequency Block Coding)  in the case of two transmit antennas and combined SFBC and FSTD (Frequency Switched Transmit Diversity) for the case of more than two antennas [36.211]. Maximum number of antenna ports: At least 4





· Closed-loop spatial multiplexing with up to 8 layers and open-loop spatial multiplexing with up to at least 4 layers. 





· Single and multi-layer non-codebook based adaptive beam-forming




· Multi-user MIMO (so called SDMA)




For more details on multi-antenna transmission, see [36.211] sub-clauses 6.3.3/6.3.4





Uplink





· Closed-loop spatial multiplexing with up to 4 layers




· Closed-loop and UE autonomous antenna selection diversity




· Multi-user MIMO (so called SDMA)





For more details on multi-antenna transmission









					4.2.3.2.9.2




					How many antennas are supported by the BS and MS for transmission and reception? Specify if correlated or uncorrelated antennas in copolar or cross-polar configurations are used.  What is the antenna spacing (in wavelengths)? 




Up to 8 cell-specific antenna ports (transmit antennas) are supported in the downlink.





Up to 4 antenna ports (transmit antennas) are supported in the uplink. 





Number of receive antennas are receiver-implementation specific. At least two receive antennas are assumed on the terminal side. 





The antenna configuration (correlatedd/uncorrelated antennas, co-polar/cross-polar configuration, etc.) is implementation specific. Regarding what has been used in the self-evaluation, see Item 4.2.3.2.9.3 below









					4.2.3.2.9.3




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




a) Uncorrelated co-polarized:
Co-polarized antennas separated 4 wavelengths
(illustration for 4 Tx: |         |          |          |)






b) Grouped co-polarized:
Two groups of co-polarized antennas. 10 wavelengths between center of each group. 0.5 wavelength separation within each group
(illustration  for 4 Tx: ||          || )

c) Correlated: co-polarized:
0.5 wavelengths between antennas
(illustration for 4 Tx: |||| )

d) Uncorrelated cross-polarized:
Columns with +-45deg  linearly polarized antennas
Columns separated 4 wavelengths
(illustration for 4 Tx: X    X)





e) Correlated cross-polarized
Columns with +-45deg  linearly polarized antennas
Columns separated 0.5  wavelengths
(illustration for 8Tx: XXXX)





In the self-evaluation, models of above are used as baseline confiburations.









					4.2.3.2.9.4




					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.




Multi-codeword (up to two codewords per component carrier) is supported.





Both open and closed loop MIMO with precoding are supported in the RIT.




The RIT supports coordinated multipoint transmsision/reception, see 4.2.3.2.20.1, which could be used to implement differerent forms of cooperative multi-antenna (MIMO) transmission schemes.





Both single-user MIMO and multi-user MIMO are supported









					4.2.3.2.9.5




					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. However, the details are network-implementation specific. 









					4.2.3.2.9.6




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




Indoor hotspot: N/A
Uurban micro: 12 deg.
Uurban macro: 12 deg.
Rural macro: 6  deg.
In the self-evaluation, the above values are used.









					4.2.3.2.10




					Link adaptation and power control









					4.2.3.2.10.1




					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 the modulation schemes QPSK, 16 QAM and 64 QAM, and code rates between approximately 0.1 and 0.9. Some 27 different modulation-scheme/code-rate combinations exist. This is valid for both downlink and uplink. 





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 Quality Indicators (CQIs) reported by the terminals. Several different CQI modes exist, including frequency-selective and wideband modes, periodic and aperiodic modes. The CQI mode is controlled by the base station. In the uplink the base station may measure either the traffic channel or sounding reference signals and use this as input to link adaptation. More details are found in [36.213].





On the MAC layer, hybrid ARQ with soft-combining between transmissions is supported. Different redundancy versions are used for different transmissions. The modulation 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 [36.321] and [36.322].





In the self-evaluation, models of the above schemes are used.









					4.2.3.2.10.2




					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.




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. The minimum transmit power, – 40dBm, yielding a dynamic range of -40 to 23=63dB for a terminal with maximum power 23dBm. More details about uplink power control are found in [36.213].





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 rather than with power control









					4.2.3.2.11




					Power classes









					4.2.3.2.11.1 




					Mobile station emitted power









					4.2.3.2.11.1.1




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




Normative output power less than or equal to 23 dBm measured at antenna connector assuming a 0 dBi antenna gain with omni-direction for horizontal plain.









					4.2.3.2.11.1.2 




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




See 4.2.3.2.11.1.1.









					4.2.3.2.11.1.3




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




Three example scenarios are considered in [TR36.942] for different power control parameters agreed initially in RAN4 feasibility study.
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The figure below shows the UE transmit power distribution for different scenarios for Power Control set 2 and Power Control set 1. 
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Ability to set the UE mean power and 95% CDF based on power control parameter defined by the network entity is important in terms of UE interference co-ordination with adjacent systems, addressing UE to UE co-existence and maximizing the UL throughput on a PER cell basis.














					4.2.3.2.11.2




					Base station emitted power














					4.2.3.2.11.2.1




					What is the base station transmit power per RF carrier?




The base station transmit power of one component carrier is the mean power delivered to a　load with resistance equal to the nominal load impedance of the transmitter. 





The base station maximum transmit power of one component carrier is the mean power　level measured at the baste station antenna connector in a specified reference condition.




The transmit power of multiple component carriers can be aggregated.




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.  









					4.2.3.2.11.2.2 




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





See 4.2.3.2.11.2.1. (The antenna gain is subject to the deployment situations.)




There may exist regional regulatory requirements which limit the maximum radiated transmit power.  















					4.2.3.2.11.2.3




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





The average transmitted carrier power is subject to the traffic, capacity and deployment scenario.




Activation ratio is100 % 














					




					









					




					









					




					









					4.2.3.2.12




					Scheduler, QoS support and management, data services









					4.2.3.2.12.1




					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 rate (after all corrections provided by the MAC/PHY layers), and delay variation (jitter).





· Is QoS supported when handing off between radio access networks? Please describe.





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




In the RIT up to 8 data bearers can be established in parallel for a UE. Each bearer is associated with a QoS class index (QCI), and an Allocation/ Retention Priority (ARP) , and optionally with guaranteed bitrate (GBR) and maximum bit rate (MBR). The QCI is an index representing the priority, allowable delay, and packet error rate of a bearer, and up to 256 QCIs could be defined by the operator (9 of which is standardised). The QCI, MBR, GBR and ARP are signalled from the CN to the RAN when the bearer is established or modified, so that the scheduler in the RAN could ensure the QoS for each bearer. The ARP as well as other QoS parameters could be used to determine which bearers to prioritise at handover. By using multiple bearers having different QoS profile, multiple application flows with different QoS requirements could be accommodated.









					4.2.3.2.12.2




					Scheduling mechanisms





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





Describe any measurements and/or reporting required for scheduling.




In the RIT dynamic scheduling on a 1 ms basis is applied to both uplink and downlink. Typically, the RIT 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 VoIP traffic (or any traffic having similar characteristics) semi-persistent scheduling 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.





Moreover, the RIT supports TTI bundling, by which time-frequency resources can be allocated consecutively to a user for a longer period than 1 ms 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.





Intercell-interference coordination mechanisms may also be realized by the scheduler. To aid inter-cell coordination, the RIT defines two indicators exchanged between base stations: The High-interference Indicator (HI) provides information to neighboring cells about the part of the cell bandwidth upon which the cell intends to schedule its cell-edge users. The Overload Indicator (OI) provides information on the uplink interference level experienced in each part of the cell bandwidth.





For the downlink, intercell-interference coordination can be realized using a Relative Narrowband TX Power (RNTP) indicator.





See [36.423] for details.









					4.2.3.2.13




					Radio interface architecture and protocol stack









					4.2.3.2.13.1




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





Logical channels




· Control channels





· Traffic channels





Transport channels and/or physical channels.






The C-plane consists of the NAS, RRC, PDCP, RLC, MAC and PHY layers.





-  NAS: Protocol between the UE and CN, and performs e.g., authentication, context activation/ deactivation and location registration management.





-  RRC: Protocol between the UE and RAN, and performs e.g., system information delivery, connection establishment/ release and mobility control.





-  PDCP: Performs header compression, integrity protection and ciphering.





-  RLC: Performs segmentation/ concatenation of packets and ARQ.





-  MAC: Performs HARQ and scheduling.





The U-plane consists of the PDCP, RLC, MAC and PHY layers. The functions of PDCP, RLC and MAC are the same as for C-plane.





For details of logical channels and their mapping to transport and physical channels, see [36.300].









					4.2.3.2.13.2




					What is the bit rate required for transmitting feedback information?




Assuming that an RLC AM Status report is sent once every 50 ms and that comprises on average less than one negative acknowledgement, its size including RLC/MAC header overhead is then on average 3+1=4 octets. Consequently, the overhead this causes is 32/0.05= 640 bit/s. This corresponds to 0.06, 0.006 and 0.0006% overhead  for link speeds of 1, 10 and 100 Mbit/s.









					4.2.3.2.13.3




					Channel access:





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




The UE gains access to a cell by use of contention-based random access procedure. With this procedure the UE transmits a random access preamble by choosing one from a maximum of 64 possible candidates on a PRACH.. If the base station detects a random access preamble, the base station sends a response allocating a temporary UE identity and radio resources for the uplink transmission of the initial RRC message. The UE further transmits the initial RRC message to the base station, using the allocated resources. If the base station successfully receives this initial RRC message, the base station echoes the message back to the UE in order to resolve possible contention. The UE could perform multiple attempts until it is successful in accessing the cell or until a timer supervising the procedure has elapsed. Multiple PRACHs can be configured, in order to reduce the probability of contention and to increase the PRACH capacity.





For UEs who have gained access to a cell (i.e. has RRC connection), non-contention based channel access request is supported by means of:





(1) Scheduling Request (SR) on Physical Uplink Control CHannel (PUCCH), in which a dedicated resource on PUCCH for SR is semi-statically assigned by the base station to a UE, and





(2) Dedicated random access resource assignment, in which a dedicated random access preamble on specific PRACH(s) is dynamically assigned by the base station to a UE, thereby making it possible to skip the contention resolution procedure.









					4.2.3.2.14




					Cell selection









					4.2.3.2.14.1




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




The UE performs cell search with aid of synchronisation channels (SCHs) on the downlink. If a cell is detected, the UE checks the suitability of the cell, i.e., the UE checks that the received reference-signal power is above the minimum required value and checks the PLMN identity, as well as other parameters restricting camping on the cell (e.g., cell barring status), on system information. If multiple cells are found as suitable, the UE selects the best cell in terms of the received reference-signal power to ensure efficient spectrum usage.





For inter-frequency and inter-RAT cell reselection, absolute priorities could be configured so that certain frequency/ RAT would be prioritized for camping. The priorities could be signaled by system information broadcast or by dedicated signaling.









					4.2.3.2.15




					Location determination mechanisms









					4.2.3.2.15.1




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




In previous LTE releases, U-plane based solution, i.e., SUPL, and cell level granularity location reporting are supported. In previous LTE releases, C-plane based techniques, e.g., RTT, OTDOA, will be supported in addition. The RIT will be based on the same techniques or other enhanced approaches.









					4.2.3.2.16




					Priority access mechanisms









					4.2.3.2.16.1




					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).




Access classes are used to differentiate admittance in accessing a cell. Each UE (USIM) is associated to an access class defined for normal use, and in addition, may belong to an access class in the special categories, e.g., PLMN staff, social security services, government officials.





The traffic load can be controlled by use of access barring mechanism. For normal use, an access barring rate (percentage) and the barring time could be broadcast in case of congestion. For the special categories, 1-bit barring status could be broadcast for each access class. These barring parameters could be configured independently for mobile originating data and mobile originating signaling attempts. For mobile terminating calls, no access barring is applicable since the network could discard certain amount of paging in case of congestion.





For emergency calls, a separate 1-bit barring status is indicated, which is the only parameter used to supervise these calls.





For further details see [36.331] sub-clause 5.3.3.2.









					4.2.3.2.17




					Unicast, multicast and broadcast









					4.2.3.2.17.1




					Describe how the RIT 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 is envisioned to support broadcast, multicast and unicast services. The spectrum efficiency for broadcast/ multicast services would be at least as high as UMTS. MBSFN (MBMS single frequency network) could be applied when the broadcast/ multicast service spans multiple contiguous cells, improving the spectrum efficiency.




The RIT is envisioned to support mixed carrier use among broadcast/ multicast and unicast services. On a mixed carrier, MBSFN and unicast share the same spectrum in a TDM manner, whereas TDM and/or FDM sharing is possible for single cell broadcast/ multicast transmission.





The basic network architecture to support broadcast/multicast transmission is specified in the RIT. (see [36.300]).
The network architecture for broadcast, multicast is realised by adding the following functions to the unicast network architecture:





- a logical entity to coordinate allocation of radio resources to be used by all the base stations in MBSFN areas for multi-cell MBSFN transmission





- a network interface with IP-Multicast support for U-plane data transport









					4.2.3.2.17.2




					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 bearers per user. Each radio bearer is characterized by an individual QoS profile, including the attributes guaranteed bitrate, maximum bitrate, and allocation and retention priority as described in detail in 4.2.3.2.12.1. For details see further [23.203].  Multiple services per user can also be supported by mapping multiple services to a single bearer in the NAS layer, if the QoS is the same for these services.









					4.2.3.2.17.3




					Provide details of the codec used for VoIP capacity in the self evaluation.





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




The RIT supports the AMR voice codec and could support various other voice and video codec as desired. The radio interface technology is agnostic of the codec used and is capable of accommodating diverse range of codec that are commonly used today as well as those defined in future.









					4.2.3.2.17.4




					If a codec is used that differs from the one specified in Annex 2 of  Report ITU‑R M.2135, specify the voice quality (e.g., PSQM, PESQ, CCR, E-Model, MOS) for the corresponding VoIP capacity in the self-evaluation.




Annex 2 of  Report ITU-R M.2134 is used









					4.2.3.2.18




					Privacy, authorization, encryption, authentication and legal intercept schemes 









					4.2.3.2.18.1




					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.





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





−       man in the middle, 





−       replay,





−      denial of service.




Security and privacy in the RIT will be provided at a level at least as high as that of previous LTE releases. This will be assured by reusing mechanisms of LTE (see [33.401]) which in turn consists of enhancements to the mature and well-proven security design for UMTS (see [33.102]).   





A thorough analysis of the security requirements and different solution alternatives for the LTE architecture has been done, assuring that attacks based on interception, modification, replay, impersonation/man-in-the-middle, denial-of-service, etc, are properly countered. The security solution will thus provide (among other things): strong mutual subscriber/network authentication, user identity protection, strong encryption of user traffic, and strong encryption and integrity protection of signaling.  Protection is applied over the air interface as well as to the internal backhaul/RAN-CN interfaces. Particular care has been taken to mitigate threats related to radio base station security, e.g. protecting the network against hostile “capture” of base stations.





Lawful intercept is provided via CN nodes. 









					4.2.3.2.19




					Frequency planning









					4.2.3.2.19.1




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




504 physical cell identities are supported. Thus, theoretically 504-cell reuse is realized.





Actual cell deployment is operation specific.




Self configuration is also supported









					4.2.3.2.20




					Interference mitigation within radio interface









					4.2.3.2.20.1




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




Static inter-cell interference mitigation is supported by means of e.g. frequency reuse, soft frequency reuse, and reuse partitioning. 




 Inter-cell interference mitigation is supported by means of exchanging interference measurements and scheduling decisions between base stations, see also 4.2.3.2.20.2 below.





Coordinated multipoint transmission/reception (CoMP) is another approach supported by the RIT to mitigate interference between cells and improve system performance.





Coordinated multipoint transmission implies dynamic coordination in the scheduling/transmission and/or joint transmission between/from multiple cell sites. 





Coordinated multipoint reception implies dynamic coordination in the scheduling and/or joint reception between/at difference cell sites.





The coordinated cell sites could either correspond to cells of the same eNB (intra-eNB coordination) or different eNB (inter-eNB coordination).









					4.2.3.2.20.2




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




To aid inter-cell interference mitigation, the RIT defines three indicators exchanged between base stations: The High-interference Indicator (HI) which provides information to neighboring cells about the part of the cell bandwidth upon which the cell intends to schedule its cell-edge user, the Overload Indicator (OI)  which provides information on the uplink interference level experienced in each part of the cell bandwidth and Relative Narrowband TX Power (RNTP) indicator, which provides information on the downlink transmission power.









					4.2.3.2.20.3




					Link level interference mitigation





Describe the feature or features used to mitigate intersymbol interference.




See answer to 4.2.3.2.20.4









					4.2.3.2.20.4




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




On the downlink, the use of OFDM transmission, in combination with a cyclic prefix, provides inherent robustness to time-dispersion/frequency-selectivity on the radio channel.





On the uplink, time-dispersion/frequency-selectivity on the radio channel can be handled by receiver-side equalization. The detailed equalization approach is implementation dependent. Examples of equalization approaches include frequency-domain linear equalization and Turbo equalization. The use of cyclic prefix also for the uplink may simplify the equalizer implementation.









					4.2.3.2.20.5




					Diversity techniques





Describe the diversity techniques supported in the MS and at the BS, 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 





· Number of TX antennas: At least up to 4 (DL), up to 4 (UL)




· Number of RX antennas: Implementation specific 




· Frequency diversity by means of wide overall transmission bandwidth. Possibility for uplink frequency hopping on a slot basis and downlink frequency-distributed transmission





· Time diversity by means of fast retransmissions




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














					4.2.3.2.21




					Synchronization requirements









					4.2.3.2.21.1




					Describe RIT’s timing requirements, e.g.





· Is BS-to-BS 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 BS-to-network synchronization required?





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




Tight BS-to-BS synchronization is not required. However, in some scenarios, system performance may gain from tight BS-to-BS synchronization. 




As an example, assuming coordinated transmission/reception based on joint processing (joint transmission in the downlink direction, joint reception in the uplink direction) between multiple eNBs, tight synchronization and time alignment between the eNBs involved in the joint processing would be required. For proper operation. the synchronization should be well within the cyclic prefix (Tcp (5(s for normal cyclic prefix, (Tcp (17(s for extended cyclic prefix)




BS-to-network synchronization is not required.





Frequency and timing accuracy of BS transmit signal is within ±0.05 ppm observed over a period of one subframe (1 ms). 









					4.2.3.2.21.2




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




The RIT may support different kind of methods and techniques to satisfy the synchronisation requirements, as it is done in previous LTE releases. In LTE a logical port at the base station is defined to support the reception of timing and/or frequency and/or phase inputs according to the synchronisation method chosen.









					4.2.3.2.22




					Link budget template





Proponents should complete the link budget template in § 4.2.3.3 to this description template for the environments supported in the RIT.




Link budget template is completed for all the test environments









					4.2.3.2.23




					Other items 









					4.2.3.2.23.1




					Coverage extension schemes





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




Relaying functionality is supported.




The RIT 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.





The RIT support so-called type-1 relaying functionality. A type-1 relay creates new cells and is thus, from a UE point-of-view, indistinguishable from an eNB. The type-1 relay connects wirelessly to the radio-access network via a donor-eNB. The donor-eNB / RN link may operate in the same spectrum as the RN / UE link (inband relaying). For the RN / UE link all protocol layers (MAC/RLC/PDCP, as well as RRC) are terminated at the RN.









					4.2.3.2.23.2




					Self-organisation 





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




Support for Self Organizing Networks is an integrated part of LTE. Several use cases that could benefit from SON have been introduced in the first release and the work is continuing. 




LTE currently supports the following Self-Organizing Network (SON) functions: (Details are provided in [36.300], [36.413], [36.423], [36.314])




- Dynamic configuration of S1 and X2; the mechanism allows an eNB to establish an S1 interface  towards the MME and/or an X2 interface towards another eNB.





–
PCI selection; the mechanism allows an eNB to select its Physical Cell Identity (PCI). The selection can be based either on a centralized or distributed PCI assignment algorithm [36.300, Sec 22.3.5] 




–
Automatic neighbor discovery: the mechanism allows an eNB to learn information on its neighbors. The discovery mechanism can utilize the assistance of the UE (aka ANR funtion [36.300, Sec. 22.3.3, 22.3.3]) as well as the exchange of information over the network interfaces ([36.423; Sec 8.3.3, 8.3.5] [36.413; Sec 8.13, 8.14]).















					4.2.3.2.23.3




					Describe the frequency reuse schemes (including reuse factor and pattern) for the assessment of cell spectrum efficiency, cell edge user spectral efficiency and VoIP capacity.




Uncoordinated frequency reuse one is used in the performance evaluations









					4.2.3.2.23.4




					Is the RIT an evolution of an existing IMT-2000 technology?  Provide details.




The submitted RIT/SRIT fulfilling the IMT-Advanced requirements will be part of a 3GPP release of LTE. This will be an evolution and enhancement of previous LTE releases that are already part of the IMT-2000 technologies, CDMA Direct Spread and CDMA TDD, see ITU-R Recommendation M.1457









					4.2.3.2.23.5




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




YES





UE: 




For single-component-carrier transmission the spectrum mask is specified in terms of a normative (general) spectrum emission mask [36.101, section 6.6.2.1] and an additional spectrum mask [36.101, section 6.6.2.2]. 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 aggregated component-carriers appropriate spectrum mask are expected to be set.





BS: 





For single-component-carrier transmission spectrum mask requirements are defined in 




[36.104], section 6.6.3. in form of operating band unwanted emission limits. These Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 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 transmission of aggregated component-carriers appropriate spectrum mask are expected to be set.














					4.2.3.2.23.6




					Describe any MS power saving mechanisms used in the RIT. 




DRX is supported during connected mode and idle mode [36.321],[36.304]














					4.2.3.2.23.7




					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.2135.




In indoor hotspot scenario, simulations are iterated M (e.g. M=50) independent ‘drops’, and statistics are collected over N x 20 user positions, e.g. 1000 for M=50.





In the other scenarios, simulations are iterated over N (e.g. N=10) independent ‘drops’, and statistics are collected over N x 570  user positions, e.g. 5700 for N=10




In the self-evaluation, the confidence intervals shown above are used.









					4.2.3.2.24




					Other information





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



















TDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (source: RP-090745)




					Item




					Item to be described









					4.2.3.2.1




					Test environment(s)









					4.2.3.2.1.1




					What test environments (described in Report ITU-R M.2135) does this technology description template address?




This technology description template addresses all of the four test environments i.e. indoor, microcellular, base coverage urban, and high speed.









					4.2.3.2.2




					Radio interface functional aspects 









					4.2.3.2.2.1




					Multiple access schemes





Which access scheme(s) does the proposal use: TDMA, FDMA, CDMA, OFDMA, IDMA, SDMA, hybrid, or another? Describe in detail the multiple access schemes employed with their main parameters.




Multiple access based on a combination of 





OFDMA:
Transmission to/from different UEs using mutually orthogonal frequency assignments. Sub-carrier spacing: 15 kHz. Granularity in frequency assignment: One resource block consisting of twelve subcarriers ( 180 kHz. DFT-spread OFDM  is applied for uplink.




TDMA:

Transmission to/from different UEs with separation in time. 
Granularity: One subframe of length 1 ms (for more details on the frame structure, see Item 4.2.3.2.7 and the references therein).




CDMA: 
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 4.2.3.2.2.3 and the reference 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 4.2.3.2.9 and the reference therein).









					4.2.3.2.2.2




					Modulation scheme









					4.2.3.2.2.2.1




					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?




Data and higher-layer control: QPSK, 16QAM, 64QAM





L1/L2 control: BPSK (uplink only), QPSK





Symbol rate:
 168 ksymbols/s per 180 kHz resource  block















					4.2.3.2.2.2.2




					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.




Downlink: PAPR = 8.4 dB (99.9%). 





Uplink: PAPR and Cubic Metric (CM) depends on modulation scheme and number of component carrier. 




The cubic metric (CM) is a method of predicting the power de-rating from signal modulation characteristics and is found to be more useful than other metrics such as peak-to-average power ratio (PAPR). 




For single-component-carrier transmission with a frequency-contiguous resource assignment:




- QPSK: PAPR = 5.8 dB (99.9%), CM = 1.2 dB





- 16QAM: PAPR = 6.5 dB (99.9%), CM =2.1 dB





- 64QAM: PAPR = 6.6 dB (99.9%), CM = 2.3 dB




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









					4.2.3.2.2.3 




					Error control coding scheme and interleaving









					4.2.3.2.2.3.1




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





For example, 





· FEC or other schemes?





· Unequal error protection? 





Explain the decoding mechanism employed.




For data: Rate 1/3 Turbo coding, combined with rate matching based on puncturing/repetition to achieve a desired overall code rate





For L1/L2 control: Rate-1/3 tail-biting convolutional coding. Special block codes for some L1/L2 control signaling





For more details, see [36.212] sub-clauses 5.1.3 and 5.1.4





Decoding mechanism is receiver-implementation specific. One example of decoding mechanisum used in the self-evaluation is  iterative max-log-map decoding to decode the Turbo code









					4.2.3.2.2.3.2




					Describe the bit interleaving scheme for both uplink and downlink.




Bit interleaving is performed as part of the encoding/rate-matching process, see [36.212] sub-clauses 5.1.3 and 5.1.4 for more details. 





Additional interleaving is performed in uplink, see [36.212] sub-clause 5.2.2.8 for more details.









					4.2.3.2.3










					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:





Cell-specific RS (CRS) are transmitted in every subframe and over the entire frequency band. Up to four different CRS can be transmitted within a cell, with each CRS corresponding to one of up to four cell-specific antenna ports, referred to antenna port 0 to 3 respectively.  The CRS can be used for downlink channel estimation for coherent demodulation of physical channels transmitted from antenna ports 0 to 3. The CRS can also be used to derive channel-state information (CSI) for the corresponding antenna ports. The CSI can e.g. be used to assist scheduling (including link adaptation, precoder-matrix/vector selection, etc.). For the detailed structure of CRS, see [36.211] sub-clause 6.10.1.





UE-specific RS can be used for downlink channel estimation for coherent demodulation of PDSCH (Physical Downlink Shared Channel). Up to eight different UE-specific reference signals corresponding to up to eight layers can be transmitted from a UE point-of-view. In a given subframe, the UE-specific reference signals are only transmitted within the resource blocks that are used for PDSCH transmission to the specific UE within this subframe. For the detailed structure of UE-specific RS for the case of transmission from a single antenna port (a.k.a. antenna port 5), see [36.211] sub-clause 6.10.3. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port. In case of transmission from two antenna ports, the RS overhead (number of resource elements used for RS) is the same as for one antenna port (12 resource elements per resource block). In case of more than two antenna ports the RS overhead is 24 resource elements per resource block.




CSI-RS can be used for estimation of channel-state information (CSI) to further prepare feedback reporting to eNB (CQI for link adaptation, precoder-matrix/vector selection, etc.) to assist beamforming and scheduling for up to eight layers of transmission. CSI-RS are transmitted in every Nth subframe, where N is configurable. 




Uplink: 





Demodulation RS (DRS) can be used for channel estimation for coherent demodulation of the Physical Uplink Shared Channel (PUSCH) and the Physical Uplink Control Channel (PUCCH). Uplink DRS for demodulation of PUSCH are transmitted once every slot (twice every subframe) in the subframes in which PUSCH is being transmitted. Up to four uplink DRS can be transmitted from a UE. The instantaneous bandwidth of the uplink DRS equals the instantaneous bandwidth of the corresponding PUSCH transmission.In case that precoding is supported, DRS is also precoded as same manner.




For the detailed structure of uplink DRS for PUSCH transmission for the case of single antenna transmission,, see [36.211] sub-clause 5.5.2.1. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port.




Sounding RS (SRS) can be used for estimation of uplink channel-state information to assist uplink scheduling , uplink power control, and also assist the downlink transmission (e.g. the downlink beamforming in the scenario with UL/DL reciprocity, especially in case of TDD. Uplink SRS are transmitted every Nth subframe, including UpPTS, where N is configurable. For the detailed structure of uplink SRS see [36.211] sub-clause 5.5.3.




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.














					4.2.3.2.4




					Physical channel structure and multiplexing 









					4.2.3.2.4.1




					What is the physical channel bit rate (Mbit/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 and number of spatial-multiplexing layers. The physical channel bit rate per layer can be expressed as 





Rlayer = Nmod x NRB x 168 kbps 




where 





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




· NRB is the number of resource blocks in the aggregated frequency domain which depends on the channel bandwidth (e.g. NRB =25 for 5 MHz, NRB =50 for 10 MHz, and NRB =100 for 20 MHz. For channel bandwidths larger than 20 MHz (carrier aggregation), the channel bit rate will  scale accordingly.









					4.2.3.2.4.2




					Layer 1 and Layer 2 overhead estimation.





Describe how the RIT 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




d) Cell-specific RS (CRS) transmitted within each resource block





e) UE-specific RS (URS)





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




2. L1/L2 control signalling transmitted on the up to three  (four in case of 1.4 MHz bandwidth） first OFDM symbols of each subframe




3. Synchronization signal and physical broadcast control channel




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





Overhead due to 1, 2, and 3 is included in the self-evaluation.




The combined overhead due to CRS (1a) and L1/L2 control signaling (2) depends on the number of cell-specific antenna ports and the number of OFDM symbols used for the L1/L2 control signaling. The number of overhead resource elements per resource-block pair (168 resource elements in total) and the corresponding relative overhead is given by the table below in case of non-MBSFN subframes.




Overhead (number of resource elements per resource-block pair and in percentage) due to L1/L2 control signaling and cell-specific reference signals:




Number of cell-specific antenna ports





Control-region size





1





2





4





L=1





18 (10.7%)





24 (14.3%)





32 (19.0%)





L=2





30 (17.9%)





36 (21.4%)





40 (23.9%)




L=3





42 (25%)





48 (28.6%)





52 (31.0%)





In case of MBSFN subframes, the overhead is reduced to the following according to the table below:




Overhead (number of resource elements per resource-block pair and in percentage) due to L1/L2 control signaling and cell-specific reference signals:




Number of cell-specific antenna ports





Control-region size





1





2





4





L=1





12 (7.1%)





12  (7.1%)





12 (7.1%)




L=2





24 (14.2%)





24 (14.2%)





24 (14.2%)





L=3





36 (21.4%)





36 (21.4%)





36 (21.4%)





Note: All the subframes are assumed to be MBSFN subframe in overhead estimation above. 




the overall overhead depends on the fraction of MBSFN subframes. In self-evaluation, a fraction of 0% and 33 % has been assumed for DL:UL ratio of 3:2 ("UL/DL configuration 1").




The overhead due UE-specific reference signals (1b) depends on the number of UE-specific antennas ports and is given by the table below. Note that the overhead due to UE-specific reference signals is only present in resource blocks in which UE-specific reference signals are being transmitted. 





Overhead (number of resource elements per resource-block pair and in percentage) due to UE-specific reference signals:





Number of antenna ports





1-2





12 (7.1%)





3-8





24 (14.3%)





The relative overhead due to synchronization signals and physical broadcast channel (3) depends on operation bandwidth and DL/UL configuration. A total of 528 resource elements per 10 ms frame is used for the synchronization signals and PBCH for four CRS ports. For a DL:UL ratio of 3:2 ("UL/DL configuration 1"), it is approximately 1.0% and  0.5%, for 10 and 20MHz operation bandwidth, respectively.





The overhead due to PDU headers (4) highly depends on the data packet size, and is approximately 2.7%, 0.51% and 0.32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively. This overhead is not included in the self-evaluation.




If present, the relative overhead for CSI-RS is depended on the number of antenna and periodicity . In typical case, it is estimated to 0.21% per antenna port (0.84% for four antenna ports and 1.68% for eight antenna ports) with DL:UL ratio of 3:2 ("UL/DL configuration 1").




The relative overhead due to UE-specific RS (if present) is estimated to be approximately 7% in case of Rank 1 and Rank 2 transmission, and 14% for Rank 3-8 transmission. 





Uplink





L1/L2 overhead includes:





6. Demodulation reference symbols used e.g. for uplink channel estimation for uplink coherent demodulation, transmitted once every 0.5 ms slot. 




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




8. L1/L2 control signalling transmitted on configurable amount of resource blocks (see also Item 4.2.3.2.4.5).




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




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





The amount of overhead caused by 1 is approximately 14%, corresponding to one DFTS-OFDM symbol in each slot. The relative overhead is estimated to be independent of the rank of the transmission.




The amount of SRS overhead depends on the SRS transmission interval, SRS BW and the usage of UpPTS. For a DL:UL ratio of 3:2 ("UL/DL configuration 1") with four DL/UL switching points per 10ms radio frame, SRS transmission with same interval as TDD UL/DL transmission of 5 msec and full band SRS within UpPTS, the relative  overhead  is approximately 3.45%




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




A typical case for a DL:UL ratio of 3:2 ("UL/DL configuration 1") and PRACH preamble format 0 is six resource blocks per radio frame, implying a relative overhead of 1.4%，2.8%，5.6% for a channel bandwidth of 20MHz, 10MHz, and 5MHz, resepectively. For PRACH preamble format 4, a typical case of six resource blocks per radio frame implies a relative overhead of 0.2%, 0.4%, 0.8% for a channel bandwidth of 20MHz, 10MHz, and 5MHz, resepectively. More details can be found in [36.211].




The relative overhead due to uplink time-alignment control depends on the configuration and the number of active UEs within a cell. The absolute overhead is typically less than 32　bps per UE.




The amount of overhead for buffer status reports depends on the configuration. With continuous data and a 10 - 20 ms reporting interval the absolute overhead is 0.8-3.2 kbps.





The amount of overhead caused by 5 highly depends on the data packet size, and is approximately 2.7%, 0,51% and 0,32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively.




Above overhead calculations are based on normal CP length.









					4.2.3.2.4.3




					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.









					4.2.3.2.4.4




					Variable payload capabilities:





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




See 4.2.3.2.4.3. The RIT is designed primarily for IP based services.  The transport-block size can vary between 16 bits and 2*149776 bits. The number of bits per transport block can be assigned with a fine granularity. 





See [36.213] sub-clause 7.1.7.2.1 for details.









					4.2.3.2.4.5




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




Downlink





L1/L2 control signalling is time-multiplexed with data and transmitted in the first up to three OFDM symbols of each subframe. Control signalling is not confined to a certain set of resource blocks but is spread over the overall system bandwidths. Control signalling is limited to QPSK modulation (QPSK, 16QAM, and 64QAM for data). Control signalling relies on tail-biting convolutional coding (Turbo-codes for data).





Uplink





L1/L2 control signalling transmitted in one or multiple resource blocks at the edge of the system bandwidth and frequency multiplexed with data. 




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.















					4.2.3.2.5




					Mobility management (Handover)









					4.2.3.2.5.1




					Describe the handover mechanisms and procedures which are associated with 




· Inter-System handover





· Intra-System handover





· Intra-frequency and Inter-frequency





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





Characterize the type of handover strategy or strategies (for example, MS or BS assisted handover, type of handover measurements).




Inter-system handover and intra-system handover are based on UE assisted network control, i.e., the handover decision in connected mode is made by the network, based on possible measurement reports from the UE. The UE measurements are based on the reference symbol strength or quality, and various measurement reporting conditions are configurable by the network as defined in [36.331].





For inter-frequency and inter-system measurements, depending on the UE capability, the network allocates measurement gaps during which no data are sent for the UE, so that the UE could perform the necessary measurements using a single receiver. During the measurement gaps, the particular UE cannot be scheduled for data transmission, but the vacant resources could still be used for other UEs, because of the shared channel mechanism.





U-plane data forwarding is supported in both Inter-System and Intra-System handover to realize a lossless handover.




For intra-system handover, the mechanisms and procedures are the same  for handover within each RIT and between the two RITs of the SRIT.




For an overall description of the handover procedure, see [23.401] and [36.300].









					4.2.3.2.5.2




					What are the handover interruption times for:





· Within the RIT (intra- and inter-frequency)





· Between various  RITs within a SRIT





· Between the RIT and another IMT system.




For intra-RIT handover, the estimated total average interruption time is about 12 ms under typical configuration. 





There is no difference between intra- and inter-frequency handover. 





And, there is no difference between intra- and inter-RITs handover. (For more details see [25.912] clause 13.6.2.)




For handover between LTE and UTRAN/GERAN, the requirement is <300ms for real-time services and <500ms for non-real-time services. (For more details see in [25.913] clause 8.4.)





Similar performance is expected for handover between LTE and cdma2000




For the RIT, similar performance is expected.









					4.2.3.2.6




					Radio resource management









					4.2.3.2.6.1




					Describe the radio resource management, support of,





· centralised and/or distributed RRM




· dynamic and flexible radio resource management





· efficient load balancing.




RRM control in the RIT is based on a distributed manner, i.e. all of RRM related functions e.g. radio bearer control, radio admission control, packet scheduling and load balancing, are located in the base station.





The radio resource management control ranges from those which are highly dynamic, e.g. scheduling and power control, to those which are less dynamic, e.g. load balancing.





Scheduling operates on a per resource-block-pair basis (one subframe of 1ms over 180kHz). Similarly, power control commands can be sent as often as once every 1 ms subframe.





In addition to the basic RRM control, to assist load balancing between cells of different base stations , a mechanism of exchanging and updating the relevant measurements e.g. PRB resource measurements, interference indicators (High Intereference Indicator and Overload Indicator), downlink RNTP, etc., between base stations is supported









					4.2.3.2.6.2




					Inter-RIT interworking





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




The source RAN requests handover and forwards the UE context to the target RAN via the CN in a transparent manner. The target RAN makes the decision whether to accept or deny the handover request. If the request is accepted, the target RAN generates the handover command message which is transparently sent over the source RAN to the UE.




The RIT network interface supports the transparent transport of signalling for Inter-RIT interworking, e.g. handover signalling, RAN Information Management (RIM) transfer signalling.




Based on UE capability, cell selection/reselection between FDD frequency and TDD frequency is supported based on priority scheme. Also during RRC connection release procedure, it’s possible to redirect UE to FDD/TDD frequency.














					4.2.3.2.6.3




					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. 




Connection/session management is performed by the RRC protocol between the UE and RAN, and the NAS protocol between the UE and CN. The RRC protocol has only two states, i.e., RRC_CONNECTED and RRC_IDLE. RRC messages are used e.g., to establish connection, configure the radio bearers and their corresponding attributes, and to control mobility. The NAS protocol performs e.g., authentication, bearer context activation/ deactivation and location registration management.





For details of the RRC protocol and procedures, see [36.331]. For details of the NAS protocol and procedures, see [24.301].









					4.2.3.2.7




					Frame structure









					4.2.3.2.7.1




					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,





· control channel structure and multiplexing,





· power control bit rate.




One radio frame of length 10 ms consisting of 10 subframes, each of length 1 ms. Each subframe consisting of two slots, each of length 0.5 ms. Each slot consisting of seven OFDM symbols (six OFDM symbols in case of extended cyclic prefix)




For the frame structure of TDD, it is possible to have two DL/UL switching points (one downlink part and one uplink part) or four DL/UL switching points (two downlink parts and two uplink parts) per frame. Switching downlink to uplink takes place in a special subframe which consists of the three fields DwPTS, GP and UpPTS, see [36.211] subclaus 4.2.




The guard time can be flexibly configured from a minimum of approximately 
70 (s to a maximum of approximately 700 (s in case of TDD.





For more details on the frame structure including DL/UL switching and guard times in case of TDD operation., see [36.211] sub-clause 4




Downlink control signalling is time multiplexed with data on a subframe basis with control signaling transmitted in the first up to three OFDM symbols of each subframe and data  transmitted in the remaining part of the subframe (up to 13 OFDM symbols)





Uplink control signalling is frequency-multiplexed with data for other UEs (no time separation) when the UE has no data to be transmitted..Uplink control signalling is typically transmitted at the edges of the overall system bandwidth. Uplink control signalling is piggy-backed with data i.e. transmitted with data on the PUSCH when the UE has data to be transmitted.




No specific power-control rate. At most one power-control command per subframe, implying 1 kHz maximum power-control rate.





For more details on the (uplink) power control, see [36.213] sub-clause 5.1.









					4.2.3.2.8




					Spectrum capabilities and duplex technologies





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









					4.2.3.2.8.1




					Spectrum sharing and flexible spectrum use





Does the RIT/SRIT support flexible spectrum use and/or spectrum sharing for the bands for IMT? Provide details.




Flexible spectrum use is supported by using one or multiple component carriers. Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz 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”).









					4.2.3.2.8.2




					Channel bandwidth scalability





Describe how the proposal supports channel bandwidth scalability, including the supported bandwidths. 





Describe whether the proposed RIT supports extensions for scalable bandwidths wider than 40 MHz. 





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, 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, transmission bandwidths up to at least 100 MHz are supported to provide the highest 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.









					4.2.3.2.8.3




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




The following frequency bands, with corresponding examples of operation bands, are currently specified or in the process of being specified, by 3GPP. Further considerations may be expected in certain bands.Introduction of other ITU-R IMT identified bands into 3GPP specifications are not precluded in the future, such as 450-470MHz,  698-862MHz band etc. 3GPP technologies are also defined as appropriate to operate in other frequency arrangements and bands.




1850-2 025 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





33





1900 MHz





-





1920 MHz




1900 MHz





-





1920 MHz




34





2010 MHz




-





2025 MHz




2010 MHz




-





2025 MHz




35





1850 MHz





-





1910 MHz





1850 MHz





-





1910 MHz





36





1930 MHz





-





1990 MHz





1930 MHz





-





1990 MHz





37





1910 MHz





-





1930 MHz





1910 MHz





-





1930 MHz





39




1880 MHz




-





1920 MHz




1880 MHz




-





1920 MHz




2 300-2 400 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





40




2300 MHz




–




2400 MHz




2300 MHz




–





2400 MHz




2 500-2 690 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





38




2570 MHz





–





2620 MHz





2570 MHz




–





2620 MHz





3 400-3 600 MHz:





Band





Uplink (UL) operating band
BS receive/UE transmit





Downlink (DL) operating band
BS transmit /UE receive





41




3400 MHz




-





3600 MHz




3400 MHz




-





3600 MHz














					4.2.3.2.8.4




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




The minimum amount of spectrum is 1.4 MHz 









					4.2.3.2.8.5




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




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




· The minimum 99% channel bandwidth (occupied bandwidth of single component carrier) is 1.4 MHz. 




· The maximum 99% channel bandwidth (occupied bandwidth of single component carrier) is 20 MHz. 




· Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz of transmission bandwidth.














					4.2.3.2.8.6




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





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- an half-duplex FDD?  Does the RIT require a duplexer 
in either the mobile station (MS) or BS? 





· 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?




The RIT technical parameters have been chosen to ensure operation in the IMT bands.





The RIT is based on TDD. For both the base station and the terminal , duplexer is not needed.





The TDD guard time is configurable in the range from one to ten OFDM symbols (approximately 70 to 700 µs) to meet different deployment scenarios.




Variable DL/UL ratio is supported, with the supported ratio ranging from 9/1 (nine downlink subframes and one uplink subframe) to 4/6 (four downlink subframes and six uplink subframes*). Adjacent cells using the same carrier frequency typically use the same DL/UL configuration.




* This is based on an assumption that the “special subframe (see [36.211] sub-clause 4.2) is counted as a DL subframe.




FDD support is provided by the other RIT of the SRIT














					4.2.3.2.9




					Support of advanced antenna capabilities









					4.2.3.2.9.1




					Fully describe the multi-antenna systems supported in the MS, BS, 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,





· space-time coding (STC) techniques,





· beam-forming techniques (e.g., adaptive or switched). 




Downlink





· Transmit diversity based on SFBC (Space Frequency Block Coding)  in the case of two transmit antennas and combined SFBC and FSTD (Frequency Switched Transmit Diversity) for the case of more than two antennas [36.211]. Maximum number of antenna ports: At least 4





· Closed-loop spatial multiplexing with up to 8 layers and open-loop spatial multiplexing with up to at least 4 layers. 





· Single and multi-layer non-codebook based adaptive beam-forming




· Multi-user MIMO (so called SDMA)




For more details on multi-antenna transmission, see [36.211] sub-clauses 6.3.3/6.3.4





Uplink





· Closed-loop spatial multiplexing with up to 4 layers




· Closed-loop and UE autonomous antenna selection diversity 




· Multi-user MIMO (so called SDMA)





For more details on multi-antenna transmission









					4.2.3.2.9.2




					How many antennas are supported by the BS and MS for transmission and reception? Specify if correlated or uncorrelated antennas in copolar or cross-polar configurations are used.  What is the antenna spacing (in wavelengths)? 




Up to 8 cell-specific antenna ports (transmit antennas) are supported in the downlink.





Up to 4 antenna ports (transmit antennas) are supported in the uplink. 





Number of receive antennas are receiver-implementation specific. At least two receive antennas are assumed on the terminal side. 





The antenna configuration (correlatedd/uncorrelated antennas, co-polar/cross-polar configuration, etc.) is implementation specific. Regarding what has been used in the self-evaluation, see Item 4.2.3.2.9.3 below









					4.2.3.2.9.3




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




a) Uncorrelated co-polarized:
Co-polarized antennas separated 4 wavelengths
(illustration for 4 Tx: |         |          |          |)






b) Grouped co-polarized:
Two groups of co-polarized antennas. 10 wavelengths between center of each group. 0.5 wavelength separation within each group
(illustration  for 4 Tx: ||          || )

c) Correlated: co-polarized:
0.5 wavelengths between antennas
(illustration for 4 Tx: |||| )

d) Uncorrelated cross-polarized:
Columns with +-45deg  linearly polarized antennas
Columns separated 4 wavelengths
(illustration for 4 Tx: X    X)





e) Correlated cross-polarized
Columns with +-45deg  linearly polarized antennas
Columns separated 0.5  wavelengths
(illustration for 8Tx: XXXX)





In the self-evaluation, models of above are used as baseline confiburations.









					4.2.3.2.9.4




					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.




Multi-codeword (up to two codewords per component carrier) is supported.





Both open and closed loop MIMO with precoding are supported in the RIT.




The RIT supports coordinated multipoint transmsision/reception, see 4.2.3.2.20.1, which could be used to implement differerent forms of cooperative multi-antenna (MIMO) transmission schemes.





Both single-user MIMO and multi-user MIMO are supported









					4.2.3.2.9.5




					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. However, the details are network-implementation specific. 














					4.2.3.2.9.6




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




Indoor hotspot: N/A
Uurban micro: 12 deg.
Uurban macro: 12 deg.
Rural macro: 6  deg.
In the self-evaluation, the above values are used.









					4.2.3.2.10




					Link adaptation and power control









					4.2.3.2.10.1




					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 the modulation schemes QPSK, 16 QAM and 64 QAM, and code rates between approximately 0.1 and 0.9. Some 27 different modulation-scheme/code-rate combinations exist. This is valid for both downlink and uplink. 





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 Quality Indicators (CQIs) reported by the terminals. Several different CQI modes exist, including frequency-selective and wideband modes, periodic and aperiodic modes. The CQI mode is controlled by the base station. In the uplink the base station may measure either the traffic channel or sounding reference signals and use this as input to link adaptation. More details are found in [36.213].





On the MAC layer, hybrid ARQ with soft-combining between transmissions is supported. Different redundancy versions are used for different transmissions. The modulation 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 [36.321] and [36.322].





In the self-evaluation, models of the above schemes are used.









					4.2.3.2.10.2




					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.




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. The minimum transmit power, – 40dBm, yielding a dynamic range of -40 to 23=63dB for a terminal with maximum power 23dBm. More details about uplink power control are found in [36.213].





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 rather than with power control









					4.2.3.2.11




					Power classes









					4.2.3.2.11.1 




					Mobile station emitted power









					4.2.3.2.11.1.1




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




Normative output power less than or equal to 23 dBm measured at antenna connector assuming a 0 dBi antenna gain with omni-direction for horizontal plain.









					4.2.3.2.11.1.2 




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




See 4.2.3.2.11.1.1.









					4.2.3.2.11.1.3




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




Three example scenarios are considered in [TR36.942] for different power control parameters agreed initially in RAN4 feasibility study.
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The figure below shows the UE transmit power distribution for different scenarios for Power Control set 2 and Power Control set 1. 
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Ability to set the UE mean power and 95% CDF based on power control parameter defined by the network entity is important in terms of UE interference co-ordination with adjacent systems, addressing UE to UE co-existence and maximizing the UL throughput on a PER cell basis.














					4.2.3.2.11.2




					Base station emitted power














					4.2.3.2.11.2.1




					What is the base station transmit power per RF carrier?




The base station transmit power of one component carrier is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.




The base station maximum transmit power of one component carrier is the mean power level measured at the baste station antenna connector in a specified reference condition.




The transmit power of multiple component carriers can be aggregated.




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.  









					4.2.3.2.11.2.2 




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





See 4.2.3.2.11.2.1. (The antenna gain is subject to the deployment situations.)




There may exist regional regulatory requirements which limit the maximum radiated transmit power.  















					4.2.3.2.11.2.3




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





The average transmitted carrier power is subject to the traffic, capacity and deployment scenario.




Activation ratio is 24 to 88 %. 









					




					









					




					









					




					









					4.2.3.2.12




					Scheduler, QoS support and management, data services









					4.2.3.2.12.1




					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 rate (after all corrections provided by the MAC/PHY layers), and delay variation (jitter).





· Is QoS supported when handing off between radio access networks? Please describe.





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




In the RIT up to 8 data bearers can be established in parallel for a UE. Each bearer is associated with a QoS class index (QCI), and an Allocation/ Retention Priority (ARP) , and optionally with guaranteed bitrate (GBR) and maximum bit rate (MBR). The QCI is an index representing the priority, allowable delay, and packet error rate of a bearer, and up to 256 QCIs could be defined by the operator (9 of which is standardised). The QCI, MBR, GBR and ARP are signalled from the CN to the RAN when the bearer is established or modified, so that the scheduler in the RAN could ensure the QoS for each bearer. The ARP as well as other QoS parameters could be used to determine which bearers to prioritise at handover. By using multiple bearers having different QoS profile, multiple application flows with different QoS requirements could be accommodated.









					4.2.3.2.12.2




					Scheduling mechanisms





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





Describe any measurements and/or reporting required for scheduling.




In the RIT dynamic scheduling on a 1 ms basis is applied to both uplink and downlink. Typically, the RIT 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 VoIP traffic (or any traffic having similar characteristics) semi-persistent scheduling 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.





Moreover, the RIT supports TTI bundling, by which time-frequency resources can be allocated consecutively to a user for a longer period than 1 ms 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.





Intercell-interference coordination mechanisms may also be realized by the scheduler. To aid inter-cell coordination, the RIT defines two indicators exchanged between base stations: The High-interference Indicator (HI) provides information to neighboring cells about the part of the cell bandwidth upon which the cell intends to schedule its cell-edge users. The Overload Indicator (OI) provides information on the uplink interference level experienced in each part of the cell bandwidth.





For the downlink, intercell-interference coordination can be realized using a Relative Narrowband TX Power (RNTP) indicator.





See [36.423] for details.









					4.2.3.2.13




					Radio interface architecture and protocol stack









					4.2.3.2.13.1




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





Logical channels




· Control channels





· Traffic channels





Transport channels and/or physical channels.






The C-plane consists of the NAS, RRC, PDCP, RLC, MAC and PHY layers.





-  NAS: Protocol between the UE and CN, and performs e.g., authentication, context activation/ deactivation and location registration management.





-  RRC: Protocol between the UE and RAN, and performs e.g., system information delivery, connection establishment/ release and mobility control.





-  PDCP: Performs header compression, integrity protection and ciphering.





-  RLC: Performs segmentation/ concatenation of packets and ARQ.





-  MAC: Performs HARQ and scheduling.





The U-plane consists of the PDCP, RLC, MAC and PHY layers. The functions of PDCP, RLC and MAC are the same as for C-plane.





For details of logical channels and their mapping to transport and physical channels, see [36.300].









					4.2.3.2.13.2




					What is the bit rate required for transmitting feedback information?




Assuming that an RLC AM Status report is sent once every 50 ms and that comprises on average less than one negative acknowledgement, its size including RLC/MAC header overhead is then on average 3+1=4 octets. Consequently, the overhead this causes is 32/0.05= 640 bit/s. This corresponds to 0.06, 0.006 and 0.0006% overhead  for link speeds of 1, 10 and 100 Mbit/s.









					4.2.3.2.13.3




					Channel access:





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




The UE gains access to a cell by use of contention-based random access procedure. With this procedure the UE transmits a random access preamble by choosing one from a maximum of 64 possible candidates on a PRACH.. If the base station detects a random access preamble, the base station sends a response allocating a temporary UE identity and radio resources for the uplink transmission of the initial RRC message. The UE further transmits the initial RRC message to the base station, using the allocated resources. If the base station successfully receives this initial RRC message, the base station echoes the message back to the UE in order to resolve possible contention. The UE could perform multiple attempts until it is successful in accessing the cell or until a timer supervising the procedure has elapsed. Multiple PRACHs can be configured, in order to reduce the probability of contention and to increase the PRACH capacity.





For UEs who have gained access to a cell (i.e. has RRC connection), non-contention based channel access request is supported by means of:





(1) Scheduling Request (SR) on Physical Uplink Control CHannel (PUCCH), in which a dedicated resource on PUCCH for SR is semi-statically assigned by the base station to a UE, and





(2) Dedicated random access resource assignment, in which a dedicated random access preamble on specific PRACH(s) is dynamically assigned by the base station to a UE, thereby making it possible to skip the contention resolution procedure.









					4.2.3.2.14




					Cell selection









					4.2.3.2.14.1




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




The UE performs cell search with aid of synchronisation channels (SCHs) on the downlink. If a cell is detected, the UE checks the suitability of the cell, i.e., the UE checks that the received reference-signal power is above the minimum required value and checks the PLMN identity, as well as other parameters restricting camping on the cell (e.g., cell barring status), on system information. If multiple cells are found as suitable, the UE selects the best cell in terms of the received reference-signal power to ensure efficient spectrum usage.





For inter-frequency and inter-RAT cell reselection, absolute priorities could be configured so that certain frequency/ RAT would be prioritized for camping. The priorities could be signaled by system information broadcast or by dedicated signaling.









					4.2.3.2.15




					Location determination mechanisms









					4.2.3.2.15.1




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




In previous LTE releases, U-plane based solution, i.e., SUPL, and cell level granularity location reporting are supported. In previous LTE releases, C-plane based techniques, e.g., RTT, OTDOA, will be supported in addition. The RIT will be based on the same techniques or other enhanced approaches.









					4.2.3.2.16




					Priority access mechanisms









					4.2.3.2.16.1




					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).




Access classes are used to differentiate admittance in accessing a cell. Each UE (USIM) is associated to an access class defined for normal use, and in addition, may belong to an access class in the special categories, e.g., PLMN staff, social security services, government officials.





The traffic load can be controlled by use of access barring mechanism. For normal use, an access barring rate (percentage) and the barring time could be broadcast in case of congestion. For the special categories, 1-bit barring status could be broadcast for each access class. These barring parameters could be configured independently for mobile originating data and mobile originating signaling attempts. For mobile terminating calls, no access barring is applicable since the network could discard certain amount of paging in case of congestion.





For emergency calls, a separate 1-bit barring status is indicated, which is the only parameter used to supervise these calls.





For further details see [36.331] sub-clause 5.3.3.2.









					4.2.3.2.17




					Unicast, multicast and broadcast









					4.2.3.2.17.1




					Describe how the RIT 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 is envisioned to support broadcast, multicast and unicast services. The spectrum efficiency for broadcast/ multicast services would be at least as high as UMTS. MBSFN (MBMS single frequency network) could be applied when the broadcast/ multicast service spans multiple contiguous cells, improving the spectrum efficiency.




The RIT is envisioned to support mixed carrier use among broadcast/ multicast and unicast services. On a mixed carrier, MBSFN and unicast share the same spectrum in a TDM manner, whereas TDM and/or FDM sharing is possible for single cell broadcast/ multicast transmission.





The basic network architecture to support broadcast/multicast transmission is specified in the RIT. (see [36.300]).
The network architecture for broadcast, multicast is realised by adding the following functions to the unicast network architecture:





- a logical entity to coordinate allocation of radio resources to be used by all the base stations in MBSFN areas for multi-cell MBSFN transmission





- a network interface with IP-Multicast support for U-plane data transport









					4.2.3.2.17.2




					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 bearers per user. Each radio bearer is characterized by an individual QoS profile, including the attributes guaranteed bitrate, maximum bitrate, and allocation and retention priority as described in detail in 4.2.3.2.12.1. For details see further [23.203].  Multiple services per user can also be supported by mapping multiple services to a single bearer in the NAS layer, if the QoS is the same for these services.









					4.2.3.2.17.3




					Provide details of the codec used for VoIP capacity in the self evaluation.





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




The RIT supports the AMR voice codec and could support various other voice and video codec as desired. The radio interface technology is agnostic of the codec used and is capable of accommodating diverse range of codec that are commonly used today as well as those defined in future.









					4.2.3.2.17.4




					If a codec is used that differs from the one specified in Annex 2 of  Report ITU‑R M.2135, specify the voice quality (e.g., PSQM, PESQ, CCR, E-Model, MOS) for the corresponding VoIP capacity in the self-evaluation.




Annex 2 of  Report ITU-R M.2134 is used









					4.2.3.2.18




					Privacy, authorization, encryption, authentication and legal intercept schemes 









					4.2.3.2.18.1




					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.





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





−       man in the middle, 





−       replay,





−      denial of service.




Security and privacy in the RIT will be provided at a level at least as high as that of previous LTE releases. This will be assured by reusing mechanisms of LTE (see [33.401]) which in turn consists of enhancements to the mature and well-proven security design for UMTS (see [33.102]).   





A thorough analysis of the security requirements and different solution alternatives for the LTE architecture has been done, assuring that attacks based on interception, modification, replay, impersonation/man-in-the-middle, denial-of-service, etc, are properly countered. The security solution will thus provide (among other things): strong mutual subscriber/network authentication, user identity protection, strong encryption of user traffic, and strong encryption and integrity protection of signaling.  Protection is applied over the air interface as well as to the internal backhaul/RAN-CN interfaces. Particular care has been taken to mitigate threats related to radio base station security, e.g. protecting the network against hostile “capture” of base stations.





Lawful intercept is provided via CN nodes. 









					4.2.3.2.19




					Frequency planning









					4.2.3.2.19.1




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




504 physical cell identities are supported. Thus, theoretically 504-cell reuse is realized.





Actual cell deployment is operation specific.




Self configuration is also supported









					4.2.3.2.20




					Interference mitigation within radio interface









					4.2.3.2.20.1




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




Static inter-cell interference mitigation is supported by means of e.g. frequency reuse, soft frequency reuse, and reuse partitioning. 




 Inter-cell interference mitigation is supported by means of exchanging interference measurements and scheduling decisions between base stations, see also 4.2.3.2.20.2 below.





Coordinated multipoint transmission/reception (CoMP) is another approach supported by the RIT to mitigate interference between cells and improve system performance.





Coordinated multipoint transmission implies dynamic coordination in the scheduling/transmission and/or joint transmission between/from multiple cell sites. 





Coordinated multipoint reception implies dynamic coordination in the scheduling and/or joint reception between/at difference cell sites.





The coordinated cell sites could either correspond to cells of the same eNB (intra-eNB coordination) or different eNB (inter-eNB coordination).









					4.2.3.2.20.2




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




To aid inter-cell interference mitigation, the RIT defines three indicators exchanged between base stations: The High-interference Indicator (HI) which provides information to neighboring cells about the part of the cell bandwidth upon which the cell intends to schedule its cell-edge user, the Overload Indicator (OI)  which provides information on the uplink interference level experienced in each part of the cell bandwidth and Relative Narrowband TX Power (RNTP) indicator, which provides information on the downlink transmission power.









					4.2.3.2.20.3




					Link level interference mitigation





Describe the feature or features used to mitigate intersymbol interference.




See answer to 4.2.3.2.20.4









					4.2.3.2.20.4




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




On the downlink, the use of OFDM transmission, in combination with a cyclic prefix, provides inherent robustness to time-dispersion/frequency-selectivity on the radio channel.





On the uplink, time-dispersion/frequency-selectivity on the radio channel can be handled by receiver-side equalization. The detailed equalization approach is implementation dependent. Examples of equalization approaches include frequency-domain linear equalization and Turbo equalization. The use of cyclic prefix also for the uplink may simplify the equalizer implementation.









					4.2.3.2.20.5




					Diversity techniques





Describe the diversity techniques supported in the MS and at the BS, 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 





· Number of TX antennas: At least up to 4 (DL), up to 4 (UL)




· Number of RX antennas: Implementation specific 




· Frequency diversity by means of wide overall transmission bandwidth. Possibility for uplink frequency hopping on a slot basis and downlink frequency-distributed transmission





· Time diversity by means of fast retransmissions




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














					4.2.3.2.21




					Synchronization requirements









					4.2.3.2.21.1




					Describe RIT’s timing requirements, e.g.





· Is BS-to-BS 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 BS-to-network synchronization required?





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




Tight BS-to-BS synchronization is typically required to avoid BS-to-BS and UE-to-UE interference and minimize required guard times. Furthermore, in some scenarios, the tight BS-to-BS sync may be utilized to gain system performance. 





As an example, assuming coordinated transmission/reception based on joint processing (joint transmission in the downlink direction, joint reception in the uplink direction) between multiple eNBs, tight synchronization and time alignment between the eNBs involved in the joint processing would be required. For proper operation. the synchronization should be well within the cyclic prefix (Tcp (5(s for normal cyclic prefix, (Tcp (17(s for extended cyclic prefix)




BS-to-network synchronization is not required.





Frequency and timing accuracy of BS transmit signal is within ±0.05 ppm observed over a period of one subframe (1 ms). 









					4.2.3.2.21.2




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




The RIT may support different kind of methods and techniques to satisfy the synchronisation requirements, as it is done in previous LTE releases. In LTE a logical port at the base station is defined to support the reception of timing and/or frequency and/or phase inputs according to the synchronisation method chosen.









					4.2.3.2.22




					Link budget template





Proponents should complete the link budget template in § 4.2.3.3 to this description template for the environments supported in the RIT.




Link budget template is completed for all the test environments









					4.2.3.2.23




					Other items 









					4.2.3.2.23.1




					Coverage extension schemes





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




Relaying functionality is supported.




The RIT 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.





The RIT support so-called type-1 relaying functionality. A type-1 relay creates new cells and is thus, from a UE point-of-view, indistinguishable from an eNB. The type-1 relay connects wirelessly to the radio-access network via a donor-eNB. The donor-eNB / RN link may operate in the same spectrum as the RN / UE link (inband relaying). For the RN / UE link all protocol layers (MAC/RLC/PDCP, as well as RRC) are terminated at the RN.









					4.2.3.2.23.2




					Self-organisation 





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




Support for Self Organizing Networks is an integrated part of LTE. Several use cases that could benefit from SON have been introduced in the first release and the work is continuing. 




LTE currently supports the following Self-Organizing Network (SON) functions: (Details are provided in [36.300], [36.413], [36.423], [36.314])




- Dynamic configuration of S1 and X2; the mechanism allows an eNB to establish an S1 interface  towards the MME and/or an X2 interface towards another eNB.





–
PCI selection; the mechanism allows an eNB to select its Physical Cell Identity (PCI). The selection can be based either on a centralized or distributed PCI assignment algorithm [36.300, Sec 22.3.5] 




–
Automatic neighbor discovery: the mechanism allows an eNB to learn information on its neighbors. The discovery mechanism can utilize the assistance of the UE (aka ANR funtion [36.300, Sec. 22.3.3, 22.3.3]) as well as the exchange of information over the network interfaces ([36.423; Sec 8.3.3, 8.3.5] [36.413; Sec 8.13, 8.14]).















					4.2.3.2.23.3




					Describe the frequency reuse schemes (including reuse factor and pattern) for the assessment of cell spectrum efficiency, cell edge user spectral efficiency and VoIP capacity.




Uncoordinated frequency reuse one is used in the performance evaluations









					4.2.3.2.23.4




					Is the RIT an evolution of an existing IMT-2000 technology?  Provide details.




The submitted RIT/SRIT fulfilling the IMT-Advanced requirements will be part of a 3GPP release of LTE. This will be an evolution and enhancement of previous LTE releases that are already part of the IMT-2000 technologies, CDMA Direct Spread and CDMA TDD, see ITU-R Recommendation M.1457









					4.2.3.2.23.5




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




YES





UE: 




For single-component-carrier transmission the spectrum mask is specified in terms of a normative (general) spectrum emission mask [36.101, section 6.6.2.1] and an additional spectrum mask [36.101, section 6.6.2.2]. 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 aggregated component-carriers appropriate spectrum mask are expected to be set.





BS: 





For single-component-carrier transmission spectrum mask requirements are defined in 




[36.104], section 6.6.3. in form of operating band unwanted emission limits. These Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 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 transmission of aggregated component-carriers appropriate spectrum mask are expected to be set.














					4.2.3.2.23.6




					Describe any MS power saving mechanisms used in the RIT. 




DRX is supported during connected mode and idle mode [36.321],[36.304]














					4.2.3.2.23.7




					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.2135.




In indoor hotspot scenario, simulations are iterated M (e.g. M=50) independent ‘drops’, and statistics are collected over N x 20 user positions, e.g. 1000 for M=50.





In the other scenarios, simulations are iterated over N (e.g. N=10) independent ‘drops’, and statistics are collected over N x 570  user positions, e.g. 5700 for N=10




In the self-evaluation, the confidence intervals shown above are used.









					4.2.3.2.24




					Other information





Please provide any additional information that the proponent believes may be useful to the evaluation process.
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TABLE 1





Link budget template for indoor test environment
(indoor hotspot deployment scenario) 




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					3.4




					3.4









					BS antenna heights (m)




					6




					6









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44000




					4000









					Transmission bit rate for data channel (bit/s)




					4125600




					928800









					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)




					0.23




					0.52









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




					LoS




					LoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					18




					21









					(3) Total transmit power = function of (1) and (2) (dBm)





(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)




					21




					21









					(4) Transmitter antenna gain (dBi)




					0




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					18




					20









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




					18




					20









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					0









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					




					




					









					




					




					









					TABLE 1 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









					(15a) Receiver interference density for control channel (dBm/Hz) (See 3GPP note at bottom of the table (i) )




					-174




					-174.9









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









					(16a) Total noise plus interference density for control channe





        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					1800000









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




(See 3GPP note at bottom of the table (i) )




					-94




					-115









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




(See 3GPP note at bottom of the table (i) )




					-94




					-105









					(19a) Required SNR for the control channel (dB) 




					-5.1




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.0




					-3.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel





         = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-125









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-97




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) − (22a)   dB




					116




					145









					(23b) Hardware link budget for data channel 





          = (9b) + (11) − (22b)  dB




					115




					128









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					3




					3









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




(See 3GPP note at bottom of the table (i) )




					3.0




					3.0









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




(See 3GPP note at bottom of the table (i) )




					1.7




					1.7









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					112




					139









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					112




					123














					TABLE 1 (end)









					Item




					Downlink




					Uplink









					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)




					>100.0(ii)




					>100.0(ii)









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




					>100.0(ii)




					>100.0(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of indoor hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



















TABLE 2a




Link budget template for microcellular test environment
(urban micro-cell deployment scenario)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









					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)




					0.22




					0.21









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




					LoS




					LoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					38




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					41




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2a (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					55




					23









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




					55




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-5.9




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.3




					-7.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-99




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-98




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					154




					158









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					153




					150









					









					









					









					TABLE 2a (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					3




					3









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




(See 3GPP note at bottom of the table (i) )




					1.8




					1.8









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




(See 3GPP note at bottom of the table (i) )




					0.3




					0.3









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					152




					154









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					152




					147









					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)




					7383.2




					8322.1









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




					7536.8




					5648.4









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




					1.71E+08




					2.18E+08









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




					1.78E+08




					1.00E+08









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.



















TABLE 2b




Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









					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)




					0.22




					0.21









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




					O-to-I(LoS)




					O-to-I(LoS)









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					38




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					41




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2b (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					55




					23









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




					55




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-5.9




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.3




					-7.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-99




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-98




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					154




					158









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					153




					150









					









					









					









					TABLE 2b (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					7




					7









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




(See 3GPP note at bottom of the table (i) )




					7.1




					7.1









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




(See 3GPP note at bottom of the table (i) )




					4.2




					4.2









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




					0




					0









					(27) Penetration margin (dB)




					20




					20









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					126




					128









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					128




					123









					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)




					1200.2(ii)




					1353.6(ii)









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




					1327.9(ii)




					995.8(ii)









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




					4.53E+06




					5.76E+06









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




					5.54E+06




					3.12E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m



















TABLE 3





Link budget template for base coverage urban test environment
(urban macro-cell  deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					25




					25









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) (%) for data channel (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s) 




					1994400




					187200









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					30




					30









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					60




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm




					60




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









					




					




					









					TABLE 3 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-6.2




					-11.9









					(19b) Required SNR for the data channel (dB) 




					-4.4




					-7.2









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a) dBm




					-100




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b) dBm




					-98




					-110









					(23a) Hardware link budget for control channel 





          = (9a) + (11) ( (22a) dB




					160




					158









					(23b) Hardware link budget for data channel 





         = (9b) + (11) ( (22b) dB




					158




					150









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					6.0




					6.0









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




(See 3GPP note at bottom of the table (i) )




					3.4




					3.4









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					144




					140









					(29b) Available path loss for data channel 





         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					145




					135









					




					




					









					




					




					









					




					




					









					




					




					









					TABLE 3 (end)









					Item




					Downlink




					Uplink









					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)




					>5000.0 (iii) 




					>5000.0 (iii) 









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




					>5000.0 (iii) 




					4400.1









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




					>7.85E+07 (iii) 




					>7.85E+07 (iii) 









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




					>7.85E+07 (iii) 




					6.08E+07









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




(iii) The applicability range of the path loss model of urban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Urban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.




















TABLE 4





Link budget template for high speed test environment
(rural macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					0.8




					0.8









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s) 




					1994400




					187200









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					120




					120









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					




					




					









					TABLE 4 (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					60




					23









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




					60




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.4




					-11.8









					(19b) Required SNR for the data channel (dB) 




					-3.8




					-6.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-118









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-98




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					158









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b) dB




					158




					150














					TABLE 4 (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.0




					8.0









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




(See 3GPP note at bottom of the table (i) )




					4.8




					4.8









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					140




					138









					(29b) Available path loss for data channel  





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					143




					133









					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)




					10000.0(iii) 




					10000.0(iii) 









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




					10000.0(iii) 




					9690.7









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




					3.14E+08(iii) 




					3.14E+08(iii) 









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




					3.14E+08(iii) 




					2.95E+08









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




 (iii) The applicability range of the path loss model of rural macro-cell scenario is up to 10000m for LoS, referring to ITU-R M.2135. Therefore, the maximum range of Rural Macro-cell is given by “larger than 10000m” for LoS in the end.




















TABLE 5





Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









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




					1%




					1%









					




					




					









					




					




					









					TABLE 5 (cont.)









					Item




					Downlink




					Uplink









					System configuration (cont.)









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




					10%




					10%









					Spectral efficiency(2) (bit/s/Hz)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					3 or 90




					3 or 90









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					60




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm




					60




					23









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









					




					




					









					TABLE 5 (end)









					Item




					Downlink




					Uplink









					Receiver (cont.)









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.4




					-11.8









					(19b) Required SNR for the data channel (dB) 




					-3.8




					-6.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-118









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-98




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					158









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b)  dB




					158




					150









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.0




					8.0









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




(See 3GPP note at bottom of the table (i) )




					4.8




					4.8









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					140




					138









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					143




					133









					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)




					>5000.0(iii) 




					>5000.0(iii) 









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




					>5000.0(iii) 




					>5000.0(iii) 









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




					>7.85E+07(iii) 




					>7.85E+07(iii) 









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




					>7.85E+07(iii) 




					>7.85E+07(iii) 









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




 (iii) The applicability range of the path loss model of suburban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Suburban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.



















TDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (Source RP-0909746)




TABLE 1





Link budget template for indoor test environment
(indoor hotspot deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					3.4




					3.4









					BS antenna heights (m)




					6




					6









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					46933




					1600









					Transmission bit rate for data channel (bit/s)




					4650676




					371520









					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)




					0.23




					0.52









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




					LoS




					LoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					21




					21









					(3) Total transmit power = function of (1) and (2) (dBm)





(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)




					24




					21









					(4) Transmitter antenna gain (dBi)




					0




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					21




					20









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




					21




					20









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					0









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					




					




					









					




					




					









					TABLE 1 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




					-167




					-168









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




(See 3GPP note at bottom of the table (i) )




					36000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					36000000




					1800000









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




(See 3GPP note at bottom of the table (i) )




					-91




					-115









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




(See 3GPP note at bottom of the table (i) )




					-91




					-105









					(19a) Required SNR for the control channel (dB) 




					-5.1




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.0




					-3.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel





         = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-125









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-94




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) − (22a)   dB




					116




					145









					(23b) Hardware link budget for data channel 





          = (9b) + (11) − (22b)  dB




					115




					128









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					3




					3









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




(See 3GPP note at bottom of the table (i) )




					3.0




					3.0









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




(See 3GPP note at bottom of the table (i) )




					1.7




					1.7









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					112




					139









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					112




					123














					TABLE 1 (end)









					Item




					Downlink




					Uplink









					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)




					>100.0(ii)




					>100.0(ii)









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




					>100.0(ii)




					>100.0(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of indoor hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



















TABLE 2a




Link budget template for microcellular test environment
(urban micro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









					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)




					0.22




					0.21









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




					LoS




					LoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					41




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					44




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2a (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					58




					23









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




					58




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-5.9




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.3




					-7.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-96




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-95




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					154




					158









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					153




					150









					









					









					









					TABLE 2a (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					3




					3









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




(See 3GPP note at bottom of the table (i) )




					1.8




					1.8









					(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) (See 3GPP note at bottom of the table (i) )




					0.3




					0.3









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					152




					154









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					152




					147









					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)




					7383.2




					8322.1









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




					7536.8




					5648.4









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




					1.71E+08




					2.18E+08









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




					1.78E+08




					1.00E+08









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.



















TABLE 2b




Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









					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)




					0.22




					0.21









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




					O-to-I(LoS)




					O-to-I(LoS)









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					41




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					44




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2b (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					58




					23









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




					58




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-5.9




					-12.0









					(19b) Required SNR for the data channel (dB) 




					-4.3




					-7.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-96




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-95




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					154




					158









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					153




					150









					









					









					









					TABLE 2b (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					7




					7









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




(See 3GPP note at bottom of the table (i) )




					7.1




					7.1









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




(See 3GPP note at bottom of the table (i) )




					4.2




					4.2









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




					0




					0









					(27) Penetration margin (dB)




					20




					20









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					126




					128









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					128




					123









					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)




					1200.2 (ii)




					1353.6 (ii)









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




					1327.9 (ii)




					995.8 (ii)









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




					4.53E+06




					5.76E+06









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




					5.54E+06




					3.12E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m



















TABLE 3





Link budget template for base coverage urban test environment
(urban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					25




					25









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s) 




					2248233




					74880









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					30




					30









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					63




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm




					63




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









					




					




					









					TABLE 3 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-6.2




					-11.9









					(19b) Required SNR for the data channel (dB) 




					-4.4




					-7.2









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a) dBm




					-97




					-118









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b) dBm




					-95




					-110









					(23a) Hardware link budget for control channel 





          = (9a) + (11) ( (22a) dB




					160




					158









					(23b) Hardware link budget for data channel 





         = (9b) + (11) ( (22b) dB




					158




					150









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					6.0




					6.0









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




(See 3GPP note at bottom of the table (i) )




					3.4




					3.4









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					144




					140









					(29b) Available path loss for data channel 





         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					145




					135









					




					




					









					




					




					









					




					




					









					




					




					









					TABLE 3 (end)









					Item




					Downlink




					Uplink









					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)




					>5000.0(iii)




					>5000.0(iii)









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




					>5000.0(iii)




					4400.1









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




					>7.85E+07(iii)




					>7.85E+07(iii)









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




					>7.85E+07(iii)




					6.08E+07









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




(iii) The applicability range of the path loss model of urban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Urban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.




















TABLE 4





Link budget template for high speed test environment
(rural macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					0.8




					0.8









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s) 




					2248233




					74880









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					120




					120









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					




					




					









					TABLE 4 (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					63




					23









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




					63




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.4




					-11.8









					(19b) Required SNR for the data channel (dB) 




					-3.8




					-6.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-118









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-95




					-110









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					158









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b) dB




					158




					150














					TABLE 4 (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.0




					8.0









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




(See 3GPP note at bottom of the table (i) )




					4.8




					4.8









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					140




					138









					(29b) Available path loss for data channel  





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					143




					133









					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)




					10000.0(iii)




					10000.0(iii)









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




					10000.0(iii)




					9690.0









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




					3.14E+08(iii)




					3.14E+08(iii)









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




					3.14E+08(iii)




					2.95E+08









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




 (iii) The applicability range of the path loss model of rural macro-cell scenario is up to 10000m for LoS, referring to ITU-R M.2135. Therefore, the maximum range of Rural Macro-cell is given by “larger than 10000m” for LoS in the end.




















TABLE 5





Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









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




					1%




					1%









					




					




					









					




					




					









					TABLE 5 (cont.)









					Item




					Downlink




					Uplink









					System configuration (cont.)









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




					10%




					10%









					Spectral efficiency(2) (bit/s/Hz)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					LoS




					LoS









					Mobile speed (km/h)




					3 or 90




					3 or 90









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					63




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm




					63




					23









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









					




					




					









					TABLE 5 (end)









					Item




					Downlink




					Uplink









					Receiver (cont.)









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.4




					-11.8









					(19b) Required SNR for the data channel (dB) 




					-3.8




					-6.9









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-118









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-95




					-1108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					158









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b)  dB




					158




					150









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.0




					8.0









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




(See 3GPP note at bottom of the table (i) )




					4.8




					4.8









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					140




					138









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					143




					133









					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)




					5000.0 (iii)




					5000.0 (iii)









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




					5000.0 (iii)




					5000.0 (iii)









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




					7.85E+07 (iii)




					7.85E+07 (iii)









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




					7.85E+07 (iii)




					7.85E+07 (iii)









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).




 (iii) The applicability range of the path loss model of suburban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Suburban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.
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TABLE 1





Link budget template for indoor test environment
(indoor hotspot deployment scenario) 




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					3.4




					3.4









					BS antenna heights (m)




					6




					6









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44000




					4000









					Transmission bit rate for data channel (bit/s)




					4125600




					928800









					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)




					0.23




					0.52









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




					NLoS




					NLoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					18




					21









					(3) Total transmit power = function of (1) and (2) (dBm)





(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)




					21




					21









					(4) Transmitter antenna gain (dBi)




					0




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					18




					20









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




					18




					20









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					0









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					




					




					









					




					




					









					TABLE 1 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









					(15a) Receiver interference density for control channel (dBm/Hz) (See 3GPP note at bottom of the table (i) )




					-174




					-174.9









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









					(16a) Total noise plus interference density for control channe





        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					1800000









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




(See 3GPP note at bottom of the table (i) )




					-94




					-115









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




(See 3GPP note at bottom of the table (i) )




					-94




					-105









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.6









					(19b) Required SNR for the data channel (dB) 




					-1.6




					-2.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel





         = (18a) + (19a) + (20) – (21a)  dBm




					-97




					-124









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-95




					-106









					(23a) Hardware link budget for control channel 





         = (9a) + (11) − (22a)   dB




					115




					144









					(23b) Hardware link budget for data channel 





          = (9b) + (11) − (22b)  dB




					113




					126









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









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




(See 3GPP note at bottom of the table (i) )




					2.8




					2.8









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




(See 3GPP note at bottom of the table (i) )




					0.9




					0.9









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					111




					138









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					111




					122














					TABLE 1 (end)









					Item




					Downlink




					Uplink









					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)




					>100.0(ii)




					>100.0(ii)









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




					>100.0(ii)




					>100.0(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Indoor Hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



















TABLE 2a




Link budget template for microcellular test environment
(urban micro-cell deployment scenario)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









					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)




					0.22




					0.21









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




					NLoS




					NLoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					38




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					41




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2a (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					55




					23









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




					55




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.5(4)









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.5(4)









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-96




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					153




					157









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					151




					148









					









					









					









					TABLE 2a (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









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




(See 3GPP note at bottom of the table (i) )




					3.1




					3.1









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




(See 3GPP note at bottom of the table (i) )




					1.3




					1.3









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					149




					151









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					148




					144









					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)




					1405.2




					1621.2









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




					1383.9




					1062.7









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




					6.20E+06




					8.26E+06









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




					6.02E+06




					3.55E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.



















TABLE 2b




Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









					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)




					0.22




					0.21









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




					O-to-I(NLoS)




					O-to-I(NLoS)









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					38




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					41




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2b (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					55




					23









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




					55




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.5









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.5









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-96




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					153




					157









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					151




					148









					









					









					









					TABLE 2b (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					7




					7









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




(See 3GPP note at bottom of the table (i) )




					7.1




					7.1









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




(See 3GPP note at bottom of the table (i) )




					4.2




					4.2









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




					0




					0









					(27) Penetration margin (dB)




					20




					20









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					125




					127









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					125




					121









					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)




					210.6(ii)




					243.0(ii)









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




					222.2(ii)




					170.7(ii)









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




					1.39E+05




					1.85E+05









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




					1.55E+05




					9.15E+04









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m



















TABLE 3





Link budget template for base coverage urban test environment
(urban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					25




					25









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) (%) for data channel (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s) 




					1994400




					187200









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					30




					30









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					60




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm




					60




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









					




					




					









					TABLE 3 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.1(4)









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.1(4)









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a) dBm




					-98




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b) dBm




					-96




					-108









					(23a) Hardware link budget for control channel 





          = (9a) + (11) ( (22a) dB




					158




					157









					(23b) Hardware link budget for data channel 





         = (9b) + (11) ( (22b) dB




					156




					148









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.1




					8.1









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




(See 3GPP note at bottom of the table (i) )




					4.9




					4.9









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					140




					136









					(29b) Available path loss for data channel 





         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					141




					131









					




					




					









					




					




					









					




					




					









					




					




					









					TABLE 3 (end)









					Item




					Downlink




					Uplink









					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)




					1175.6




					978.0









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




					1258.4




					714.4









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




					4.34E+06




					3.01E+06









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




					4.97E+06




					1.60E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).



















TABLE 4





Link budget template for high speed test environment
(rural macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					0.8




					0.8









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s) 




					1994400




					187200









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					120




					120









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					




					




					









					TABLE 4 (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					60




					23









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




					60




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-9.9(4)









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-4.8(4)









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-116









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-96




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					156









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b) dB




					156




					148














					TABLE 4 (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					8




					8









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					10.5




					10.5









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




(See 3GPP note at bottom of the table (i) )




					6.7




					6.7









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					137




					134









					(29b) Available path loss for data channel  





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					139




					129









					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)




					3210.9




					2634.3









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




					3565.5




					1975.1









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




					3.24E+07




					2.18E+07









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




					3.99E+07




					1.23E+07









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).



















TABLE 5





Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					42000




					4000









					Transmission bit rate for data channel (bit/s)




					1994400




					187200









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




					1%




					1%









					




					




					









					




					




					









					TABLE 5 (cont.)









					Item




					Downlink




					Uplink









					System configuration (cont.)









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




					10%




					10%









					Spectral efficiency(2) (bit/s/Hz)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					3 or 90




					3 or 90









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					43




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					46




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					60




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm




					60




					23









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					9000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					9000000




					900000









					




					




					









					TABLE 5 (end)









					Item




					Downlink




					Uplink









					Receiver (cont.)









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




(See 3GPP note at bottom of the table (i) )




					-95




					-108









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




(See 3GPP note at bottom of the table (i) )




					-95




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-9.9(4)









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-4.8(4)









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-98




					-116









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-96




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					156









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b)  dB




					156




					148









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					8




					8









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					10.5




					10.5









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




(See 3GPP note at bottom of the table (i) )




					6.7




					6.7









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					137




					134









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					139




					129









					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)




					1710.5




					1403.4









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




					1899.4




					1052.2









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




					9.19E+06




					6.19E+06









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




					1.13E+07




					3.48E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :




(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).



















TDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (Source RP-090746)




TABLE 1





Link budget template for indoor test environment
(indoor hotspot deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					3.4




					3.4









					BS antenna heights (m)




					6




					6









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					46933




					1600









					Transmission bit rate for data channel (bit/s)




					4650676




					371520









					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)




					0.23




					0.52









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




					NLoS




					NLoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					21




					21









					(3) Total transmit power = function of (1) and (2) (dBm)





(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)




					24




					21









					(4) Transmitter antenna gain (dBi)




					0




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					21




					20









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




					21




					20









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					0









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					




					




					









					




					




					









					TABLE 1 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









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




(See 3GPP note at bottom of the table (i) )




					-174




					-174.9









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-167




					-168









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




					-167




					-168









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




(See 3GPP note at bottom of the table (i) )




					36000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					36000000




					1800000









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




(See 3GPP note at bottom of the table (i) )




					-91




					-115









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




(See 3GPP note at bottom of the table (i) )




					-91




					-105









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.6









					(19b) Required SNR for the data channel (dB) 




					-1.6




					-2.3









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel





         = (18a) + (19a) + (20) – (21a)  dBm




					-94




					-124









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-91




					-106









					(23a) Hardware link budget for control channel 





         = (9a) + (11) − (22a)   dB




					115




					144









					(23b) Hardware link budget for data channel 





          = (9b) + (11) − (22b)  dB




					113




					126









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









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




(See 3GPP note at bottom of the table (i) )




					2.8




					2.8









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




(See 3GPP note at bottom of the table (i) )




					0.9




					0.9









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					111




					138









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					111




					122














					TABLE 1 (end)









					Item




					Downlink




					Uplink









					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)




					>100.0(ii)




					>100.0(ii)









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




					>100.0(ii)




					>100.0(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









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




					>3.14E+04(ii)




					>3.14E+04(ii)









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Indoor Hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



















TABLE 2a




Link budget template for microcellular test environment
(urban micro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









					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)




					0.22




					0.21









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




					NLoS




					NLoS









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					41




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					44




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2a (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					58




					23









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




					58




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.5









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.5









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-93




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					153




					157









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					151




					148









					









					









					









					TABLE 2a (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					4




					4









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




(See 3GPP note at bottom of the table (i) )




					3.1




					3.1









					(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) (See 3GPP note at bottom of the table (i) )




					1.3




					1.3









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




					0




					0









					(27) Penetration margin (dB)




					0




					0









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					149




					151









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					148




					144









					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)




					1405.2




					1621.2









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




					1383.9




					1062.7









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




					6.20E+06




					8.26E+06









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




					6.02E+06




					3.55E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.



















TABLE 2b




Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)





					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.5




					2.5









					BS antenna heights (m)




					10




					10









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









					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)




					0.22




					0.21









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




					O-to-I(NLoS)




					O-to-I(NLoS)









					Mobile speed (km/h)




					3




					3









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					41




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					44




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









					




					




					









					TABLE 2b (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					58




					23









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




					58




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.5









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.5









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b)  dBm




					-93




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) ( (22a)  dB




					153




					157









					(23b) Hardware link budget for data channel 





          = (9b) + (11) ( (22b) (dB)




					151




					148









					









					









					









					TABLE 2b (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					7




					7









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




(See 3GPP note at bottom of the table (i) )




					7.1




					7.1









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




(See 3GPP note at bottom of the table (i) )




					4.2




					4.2









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




					0




					0









					(27) Penetration margin (dB)




					20




					20









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					125




					127









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB




					125




					121









					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)




					210.6 (ii)




					243.0 (ii)









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




					222.2 (ii)




					170.7 (ii)









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




					1.39E+05




					1.85E+05









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




					1.55E+05




					9.15E+04









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m.



















TABLE 3





Link budget template for base coverage urban test environment
(urban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					25




					25









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s) 




					2248233




					74880









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					30




					30









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					63




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm




					63




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









					




					




					









					TABLE 3 (cont.)









					Item




					Downlink




					Uplink









					Receiver (cont.)




					




					









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-10.1









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-5.1









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





         = (18a) + (19a) + (20) – (21a) dBm




					-95




					-117









					(22b) Receiver sensitivity for data channel 





         = (18b) + (19b) + (20) – (21b) dBm




					-93




					-108









					(23a) Hardware link budget for control channel 





          = (9a) + (11) ( (22a) dB




					158




					157









					(23b) Hardware link budget for data channel 





         = (9b) + (11) ( (22b) dB




					156




					148









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					6




					6









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					8.1




					8.1









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




(See 3GPP note at bottom of the table (i) )




					4.9




					4.9









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					140




					136









					(29b) Available path loss for data channel 





         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					141




					131









					




					




					









					




					




					









					




					




					









					




					




					









					TABLE 3 (end)









					Item




					Downlink




					Uplink









					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)




					1175.6 




					978.0 









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




					1258.4 




					714.4 









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




					4.34E+06




					3.01E+06









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




					4.97E+06




					1.60E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).



















TABLE 4





Link budget template for high speed test environment
(rural macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					0.8




					0.8









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s) 




					2248233




					74880









					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)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					120




					120









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					




					




					









					TABLE 4 (cont.)









					Item




					Downlink




					Uplink









					Transmitter (cont.)









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









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




					63




					23









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




					63




					23









					Receiver









					(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-9.9









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-4.8









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-116









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-93




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					156









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b) dB




					156




					148














					TABLE 4 (end)









					Item




					Downlink




					Uplink









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					8




					8









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					10.5




					10.5









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




(See 3GPP note at bottom of the table (i) )




					6.7




					6.7









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB




					137




					134









					(29b) Available path loss for data channel  





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					139




					129









					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)




					3210.9




					2634.3









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




					3565.5




					1975.1









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




					3.24E+07




					2.18E+07









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




					3.99E+07




					1.23E+07









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).



















TABLE 5





Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)




(See 3GPP note at bottom of the table)




					Item




					Downlink




					Uplink









					System configuration









					Carrier frequency (GHz)




					2.0




					2.0









					BS antenna heights (m)




					35




					35









					UT antenna heights (m)




					1.5




					1.5









					Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					95%




					95%









					Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )




					90%




					90%









					Transmission bit rate for control channel (bit/s)




					44800




					1600









					Transmission bit rate for data channel (bit/s)




					2248233




					74880









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




					1%




					1%









					




					




					









					




					




					









					TABLE 5 (cont.)









					Item




					Downlink




					Uplink









					System configuration (cont.)









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




					10%




					10%









					Spectral efficiency(2) (bit/s/Hz)




					0.22




					0.21









					Pathloss model(3) (Select from LoS or NLoS)




					NLoS




					NLoS









					Mobile speed (km/h)




					3 or 90




					3 or 90









					Feeder loss (dB)




					2




					2









					Transmitter









					(1) Number of transmit antennas 





(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					1









					(2) Maximal transmit power per antenna (dBm)




					46




					24









					(3) Total transmit power = function of (1) and (2) (dBm) 





(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)




					49




					24









					(4) Transmitter antenna gain (dBi)




					17




					0









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




					0




					0









					(6) Control channel power boosting gain (dB)




					0




					0









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




					0




					0









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




					3




					1









					(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm




					63




					23









					(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm




					63




					23









					Receiver









					(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)




					2




					4









					(11) Receiver antenna gain (dBi)




					0




					17









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




					1




					3









					(13) Receiver noise figure (dB)




					7




					5









					(14) Thermal noise density (dBm/Hz)




					–174




					–174









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-161.7









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




(See 3GPP note at bottom of the table (i) )




					-169.3




					-165.7









					(16a) Total noise plus interference density for control channel




        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-161









					(16b) Total noise plus interference density for data channel




         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz




(See 3GPP note at bottom of the table (i) )




					-165




					-164









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




(See 3GPP note at bottom of the table (i) )




					18000000




					180000









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




(See 3GPP note at bottom of the table (i) )




					18000000




					900000









					




					




					









					TABLE 5 (end)









					Item




					Downlink




					Uplink









					Receiver (cont.)









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




(See 3GPP note at bottom of the table (i) )




					-92




					-108









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




(See 3GPP note at bottom of the table (i) )




					-92




					-104









					(19a) Required SNR for the control channel (dB) 




					-4.2




					-9.9









					(19b) Required SNR for the data channel (dB) 




					-1.7




					-4.8









					(20) Receiver implementation margin (dB)




					2




					2









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




					0




					0









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




					0.5




					0.5









					(22a) Receiver sensitivity for control channel 





          = (18a) + (19a) + (20) – (21a)  dBm




					-95




					-116









					(22b) Receiver sensitivity for data channel 





          = (18b) + (19b) + (20) – (21b)  dBm




					-93




					-108









					(23a) Hardware link budget for control channel 





         = (9a) + (11) - (22a)  dB




					158




					156









					(23b) Hardware link budget for data channel  





          = (9b) + (11) - (22b)  dB




					156




					148









					Calculation of available pathloss









					(24) Lognormal shadow fading std deviation (dB)




					8




					8









					Penetration Loss std deviation (dB)(ii)




					5




					5









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




(See 3GPP note at bottom of the table (i) )




					10.5




					10.5









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




(See 3GPP note at bottom of the table (i) )




					6.7




					6.7









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




					0




					0









					(27) Penetration margin (dB)




					9




					9









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




					0




					0









					(29a) Available path loss for control channel 





         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB




					137




					134









					(29b) Available path loss for data channel 





          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB




					139




					129









					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)




					1710.5




					1403.4









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




					1899.4




					1052.2









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




					9.19E+06




					6.19E+06









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




					1.13E+07




					3.48E+06









					(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.





(2) 
The spectral efficiency of the chosen modulation scheme.





(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.




- 3GPP Note :





(i) 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.




(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:




  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
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FDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (Source RP-090747)




4.2.4.1 
Compliance template for services





					




					Service related minimum capabilities within the RIT/SRIT




					Evaluator’s comments









					4.2.4.1.1




					Support of a wide range of services





Does the proposal support a wide range of services?:





If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".





(YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.1




					Ability to support basic conversational service class





Is the proposal able to support basic conversational service class?:





(YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.2




					Support of rich conversational service class





Is the proposal able to support rich conversational service class?:








                   (YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.3




					Support of conversational low delay service class





Is the proposal able to support conversational low-delay service class?:








                   (YES / NO




					See [36.912] subclause 16.7














4.2.4.2 
Compliance template for spectrum2




					




					Spectrum capability requirements









					4.2.4.2.1




					Spectrum bands





Is the proposal able to utilize at least one band identified for IMT?: 
(YES / NO





Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.




See 4.2.3.2.8.3 in characteristics template for the bands in which the proposed RIT can be deployed. See [36.912] subclause 16.6.1, also.














4.2.4.3 
Compliance template for technical performance2




					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required value




					Value(2), (3)









					Require-ment met?




					Comments





 









					




					Test environment




					Downlink or uplink




					




					




					




					









					4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)




					Indoor




					Downlink




					3




					4.1 ~ 6.6




					(
Yes

No




					See [36.912] subclause 16.4.1.1









					




					




					Uplink




					2.25




					3.3 ~ 5.8




					(
Yes

No




					









					




					Microcellular




					Downlink




					2.6




					2.8 ~ 4.5




					(
Yes

No




					See [36.912] subclause 16.4.1.2









					




					




					Uplink




					1.8




					1.9 ~ 2.5




					(
Yes

No




					









					




					Base coverage urban




					Downlink




					2.2




					2.4 ~ 3.8




					(
Yes

No




					See [36.912] subclause 16.4.1.3









					




					




					Uplink




					1.4




					1.5 ~ 2.1




					(
Yes

No




					









					




					High speed




					Downlink




					1.1




					1.8 ~ 4.1




					(
Yes

No




					See [36.912] subclause 16.4.1.4









					




					




					Uplink




					0.7




					1.8 ~ 2.3




					(
Yes

No




					









					4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)




					Not applicable




					Downlink




					15




					16.3




					(
Yes

No




					See [36.912] subclause 16.1









					




					




					Uplink




					6.75




					8.4




					(
Yes

No




					









					4.2.4.3.3
Bandwidth
(4.3)




					Not applicable




					Up to and including
(MHz)




					40




					




					(
Yes

No




					See [36.912] subclause 16.6.2









					




					




					Scalability




					Support of at least three band-width values(4)




					




					(
Yes

No




					See [36.912] subclause 16.6.2














					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required value




					Value(2), (3)




					Require-ment met?




					Comments















					




					Test environment




					Downlink or uplink




					




					




					




					









					4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)




					Indoor




					Downlink




					0.1




					0.19 ~ 0.26




					(
Yes

No




					See [36.912] subclause 16.4.1.1









					




					




					Uplink




					0.07




					0.23 ~ 0.42




					(
Yes

No




					









					




					Microcellular




					Downlink




					0.075




					0.087 ~ 0.15




					(
Yes

No




					See [36.912] subclause 16.4.1.2









					




					




					Uplink




					0.05




					0.073 ~ 0.086




					(
Yes

No




					









					




					Base coverage urban




					Downlink




					0.06




					0.066 ~ 0.10




					(
Yes

No




					See [36.912] subclause 16.4.1.3









					




					




					Uplink




					0.03




					0.062 ~ 0.099




					(
Yes

No




					









					




					High speed




					Downlink




					0.04




					0.057 ~ 0.13




					(
Yes

No




					See [36.912] subclause 16.4.1.4









					




					




					Uplink




					0.015




					0.082 ~ 0.13




					(
Yes

No




					









					4.2.4.3.5
Control plane latency
(ms)
(4.5.1)




					Not applicable




					Not applicable




					Less than 100 ms




					50




					(
Yes

No




					See [36.912] subclause 16.2









					4.2.4.3.6
User plane latency
(ms)
(4.5.2)




					Not applicable




					Not applicable




					Less than 10 ms




					4




					(
Yes

No




					See [36.912] subclause 16.3









					4.2.4.3.7
Mobility classes
(4.6)




					Indoor




					Uplink




					Stationary, pedestrian




					




					(
Yes

No




					









					




					Microcellular




					Uplink




					Stationary, pedestrian, vehicular up to 30 km/h




					




					(
Yes

No




					









					




					Base coverage urban




					Uplink




					Stationary, pedestrian, vehicular




					




					(
Yes

No




					









					




					High speed




					Uplink




					High speed vehicular, vehicular




					




					(
Yes

No




					









					4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)




					Indoor




					Uplink




					1.0




					2.56 ~ 3.15




					(
Yes

No




					See [36.912] subclause 16.4.3









					




					Microcellular




					Uplink




					0.75




					1.21 ~ 1.42




					(
Yes

No




					









					




					Base coverage urban




					Uplink




					0.55




					1.08 ~ 1.36




					(
Yes

No




					









					




					High speed




					Uplink




					0.25




					1.22 ~ 1.45




					(
Yes

No




					














					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required
value




					Value(2), (3)




					Require-
ment
met?




					Comments









					




					Test environment




					Downlink or
uplink




					




					




					




					









					4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)




					Not applicable




					Not applicable




					27.5




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.1









					4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)




					Not applicable




					Not applicable




					40




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.2









					4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)




					Not applicable




					Not applicable




					60




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.3









					4.2.4.3.12
Inter-system handover





(4.7)




					Not applicable




					Not applicable




					Not applicable




					Not applicable




					(
Yes

No




					See 4.2.3.2.5.1 in characteristics template









					4.2.4.3.13
Number of supported VoIP users (active users/ sector/MHz)
(4.8)




					Indoor




					As defined in Report ITU-R M.2134




					50




					131 ~ 140




					(
Yes

No




					See [36.912] subclause 16.4.2









					




					Microcellular




					As defined in Report ITU-R M.2134




					40




					75 ~ 80




					(
Yes

No




					









					




					Base coverage urban




					As defined in Report ITU-R M.2134




					40




					68 ~ 69




					(
Yes

No




					









					




					High speed




					As defined in Report ITU-R M.2134




					30




					91 ~ 94




					(
Yes

No




					









					(1) 
As defined in Report ITU-R M.2134.





(2) 
According to the evaluation methodology specified in Report ITU-R M.2135.





(3)
Mandatory when “no” is checked, optional when “yes” is checked.





(4)
Refer to Report ITU-R M.2135, § 7.4.1.














TDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (Source RP-090747)




4.2.4.1 
Compliance template for services2




					




					Service related minimum capabilities within the RIT/SRIT




					Evaluator’s comments









					4.2.4.1.1




					Support of a wide range of services





Does the proposal support a wide range of services?:





If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".





(YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.1




					Ability to support basic conversational service class





Is the proposal able to support basic conversational service class?:





(YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.2




					Support of rich conversational service class





Is the proposal able to support rich conversational service class?:








                   (YES / NO




					See [36.912] subclause 16.7









					4.2.4.1.1.3




					Support of conversational low delay service class





Is the proposal able to support conversational low-delay service class?:








                   (YES / NO




					See [36.912] subclause 16.7














4.2.4.2 
Compliance template for spectrum2




					




					Spectrum capability requirements









					4.2.4.2.1




					Spectrum bands





Is the proposal able to utilize at least one band identified for IMT?: 
(YES / NO





Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.




See 4.2.3.2.8.3 in characteristics template for the bands in which the proposed RIT can be deployed. See [36.912] subclause 16.6.1, also.














4.2.4.3 
Compliance template for technical performance2




					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required value




					Value(2), (3)









					Require-ment met?




					Comments





 









					




					Test environment




					Downlink or uplink




					




					




					




					









					4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)




					Indoor




					Downlink




					3




					4.1 ~ 6.7




					(
Yes

No




					See [36.912] subclause 16.4.1.1









					




					




					Uplink




					2.25




					3.1 ~ 5.5




					(
Yes

No




					









					




					Microcellular




					Downlink




					2.6




					2.7 ~ 4.6




					(
Yes

No




					See [36.912] subclause 16.4.1.2









					




					




					Uplink




					1.8




					1.9 ~ 3.0




					(
Yes

No




					









					




					Base coverage urban




					Downlink




					2.2




					2.4 ~ 3.7




					(
Yes

No




					See [36.912] subclause 16.4.1.3









					




					




					Uplink




					1.4




					1.5 ~ 2.7




					(
Yes

No




					









					




					High speed




					Downlink




					1.1




					1.6 ~ 4.0




					(
Yes

No




					See [36.912] subclause 16.4.1.4









					




					




					Uplink




					0.7




					1.8 ~ 2.6




					(
Yes

No




					









					4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)




					Not applicable




					Downlink




					15




					16.0




					(
Yes

No




					See [36.912] subclause 16.1









					




					




					Uplink




					6.75




					8.1




					(
Yes

No




					









					4.2.4.3.3
Bandwidth
(4.3)




					Not applicable




					Up to and including
(MHz)




					40




					




					(
Yes

No




					See [36.912] subclause 16.6.2









					




					




					Scalability




					Support of at least three band-width values(4)




					




					(
Yes

No




					See [36.912] subclause 16.6.2














					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required value




					Value(2), (3)




					Require-ment met?




					Comments















					




					Test environment




					Downlink or uplink




					




					




					




					









					4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)




					Indoor




					Downlink




					0.1




					0.19 ~ 0.24




					(
Yes

No




					See [36.912] subclause 16.4.1.1









					




					




					Uplink




					0.07




					0.22 ~ 0.39




					(
Yes

No




					









					




					Microcellular




					Downlink




					0.075




					0.085 ~ 0.12




					(
Yes

No




					See [36.912] subclause 16.4.1.2









					




					




					Uplink




					0.05




					0.068 ~ 0.079




					(
Yes

No




					









					




					Base coverage urban




					Downlink




					0.06




					0.067 ~ 0.10




					(
Yes

No




					See [36.912] subclause 16.4.1.3









					




					




					Uplink




					0.03




					0.062 ~ 0.097




					(
Yes

No




					









					




					High speed




					Downlink




					0.04




					0.049 ~ 0.12




					(
Yes

No




					See [36.912] subclause 16.4.1.4









					




					




					Uplink




					0.015




					0.080 ~ 0.15




					(
Yes

No




					









					4.2.4.3.5
Control plane latency
(ms)
(4.5.1)




					Not applicable




					Not applicable




					Less than 100 ms




					50




					(
Yes

No




					See [36.912] subclause 16.2









					4.2.4.3.6
User plane latency
(ms)
(4.5.2)




					Not applicable




					Not applicable




					Less than 10 ms




					4.9




					(
Yes

No




					See [36.912] subclause 16.3









					4.2.4.3.7
Mobility classes
(4.6)




					Indoor




					Uplink




					Stationary, pedestrian




					




					(
Yes

No




					









					




					Microcellular




					Uplink




					Stationary, pedestrian, vehicular up to 30 km/h




					




					(
Yes

No




					









					




					Base coverage urban




					Uplink




					Stationary, pedestrian, vehicular




					




					(
Yes

No




					









					




					High speed




					Uplink




					High speed vehicular, vehicular




					




					(
Yes

No




					









					4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)




					Indoor




					Uplink




					1.0




					2.63 ~ 3.11




					(
Yes

No




					See [36.912] subclause 16.4.3









					




					Microcellular




					Uplink




					0.75




					1.14 ~ 1.48




					(
Yes

No




					









					




					Base coverage urban




					Uplink




					0.55




					0.95 ~ 1.36




					(
Yes

No




					









					




					High speed




					Uplink




					0.25




					1.03 ~ 1.38




					(
Yes

No




					














					Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)




					Category




					Required
value




					Value(2), (3)




					Require-
ment
met?




					Comments









					




					Test environment




					Downlink or
uplink




					




					




					




					









					4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)




					Not applicable




					Not applicable




					27.5




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.1









					4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)




					Not applicable




					Not applicable




					40




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.2









					4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)




					Not applicable




					Not applicable




					60




					10.5




					(
Yes

No




					See [36.912] subclause 16.5.3









					4.2.4.3.12
Inter-system handover





(4.7)




					Not applicable




					Not applicable




					Not applicable




					Not applicable




					(
Yes

No




					See 4.2.3.2.5.1 in characteristics template









					4.2.4.3.13
Number of supported VoIP users (active users/ sector/MHz)
(4.8)




					Indoor




					As defined in Report ITU-R M.2134




					50




					130 ~ 137




					(
Yes

No




					See [36.912] subclause 16.4.2









					




					Microcellular




					As defined in Report ITU-R M.2134




					40




					74




					(
Yes

No




					









					




					Base coverage urban




					As defined in Report ITU-R M.2134




					40




					65 ~ 67




					(
Yes

No




					









					




					High speed




					As defined in Report ITU-R M.2134




					30




					86 ~ 92




					(
Yes

No




					









					(1) 
As defined in Report ITU-R M.2134.





(2) 
According to the evaluation methodology specified in Report ITU-R M.2135.





(3)
Mandatory when “no” is checked, optional when “yes” is checked.





(4)
Refer to Report ITU-R M.2135, § 7.4.1.
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�	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.
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ARIB

ASSOCIATION OF RADIO INDUSTRIES AND BUSINESSES

1-4-1, Kasumigaseki Chiyoda-ku, Tokyo 100-0013 Japan
Tel. +81-3-5510-8590 Fax. +81-3-3592-1103

5 October 2009

Comprehensive confirmation relating to a license to the use of the Essential IPR

In accordance with the Common Patent Policy for ITU-T/ITU-R/ISO/IEC, relevant to
the IMT-Advanced candidate submission below, ARIB as the representative of its
members hereby comprehensively confirms that:
The patent holders, listed below, are willing to negotiate licenses with other
parties on a non-discriminatory basis on reasonable terms and conditions.

Such negotiations are left to the parties concerned and are performed outside
ITU-T/ITU-R/ISO/IEC.

The Candidate Submission:
PROPOSAL FOR CANDIDATE RADIO INTERFACE TECHNOLOGIES
FOR IMT-ADVANCED BASED ON LTE-ADVANCED
The Patent Holders:
Fujitsu Limited
Mitsubishi Electric Corporation
Motorola Japan Ltd.
NEC Corporation
NOKIA JAPAN CO., LTD.
NTT DOCOMO, INC.

Panasonic Corporation

Masayigi Wakao

Secretary General










