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Attachment
Final evaluation report on the proposed candidate 
IMT-2020 satellite radio interface technology 
in Document IMT-2020-SAT/4
1	Introduction
As part of the ongoing process for Satellite IMT-2020, the period from the 54th meeting of Working Party 4B to the 55th meeting of Working Party 4B has been allocated for the evaluation of satellite IMT-2020 candidate technology by Independent Evaluation Groups (IEG). 
This document provides the final evaluation results for candidate IMT-2020 satellite radio interface technology in Document IMT-2020-SAT/4 from ETSI.
2	Administrative information of ETSI
2.1	Background of ETSI
ETSI has the following terms of reference regarding the satellite component of IMT in the work item DTR/SES-00472 “Satellite Earth Stations & Systems (SES); Independent evaluation of IMT‑2020 Satellite Radio Interface proposals” 
(See https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=69998):
–	Review the Satellite Radio Interface proposals submitted in response to the ITU-R submission and evaluation process for satellite IMT-2020. The proposals may include a self-evaluation report.
–	Capture the analytical, inspection and/or simulation evaluation in a Technical Report that would be shared with the ITU-R WP4B in successive versions. The TR should include the work method, the work plan, the simulation calibration approach, and evaluation results.
ETSI was registered as an IEG for the evaluation of satellite IMT-2020 candidate technologies in January 2024. The evaluation tasks for satellite IMT-2020 were conducted by the Technical Committee-Satellite Earth Station and systems (TC-SES) of ETSI, which gathered opinions from multiple participants. These participants represent a diverse range of entities, including are manufacturers, service providers, universities and research institutions. The URL for the TC-SES of ETSI is: https://portal.etsi.org/tb.aspx?tbid=162&SubTB=162#/ 
This website provides details of the Technical Committee Satellite Earth Stations and Systems of ETSI such as term of reference and contact points.
2.2	Process and method of working by ETSI
After the fifty-third bis ITU-R Working Party 4B meeting, ETSI held one face-to-face meeting and engaged in email discussions. During these meetings, ETSI reviewed the self-evaluation report submitted by Alliance for Telecommunications Industry Solutions (ATIS) and discussed evaluation methods and schedules for developing the evaluation report. The detailed schedules for developing the evaluation report were as following:
–	27 March 2024: 1st call to the participants for the preliminary evaluation;
–	11 April 2024: Submission of the preliminary evaluation report to ITU-R;
–	28 August 2024: Review of a revised preliminary evaluation report for ITU-R;
–	16 September 2024: Start review by correspondence of a pre final evaluation report for ITU-R;
–	30 September 2024: Agreement on a final evaluation report for ITU-R;
–	4th October 2024: Submission of the final evaluation report to ITU-R.
The final evaluation report was developed based on the contributions from Magister Solutions and Thales (with support of the European Space Agency), as well as from Ericsson. The preliminary results were internally presented, and several on/off-line meetings including e-mail discussions were held to reach the consensus on this report. This evaluation report provides system simulation based, analytical and inspection based evaluation results. The final evaluation results are reported at the 55th meeting of Working Party 4B.
This report discusses the discrepancy and validity of the results by comparing them with the self-evaluation results of 3GPP 5G NTN. The results are confirmed by using the same configurations and/or assumptions as those used in the self-evaluation of 3GPP 5G NTN.
For the interaction with other evaluation groups, ETSI has maintained close relationships with other evaluation groups such as SatComForum, ATIS and 5G India Forum by having online or offline discussion meetings. ETSI has presented the evaluation results in these on/off-line meetings, discussed any discrepancies in the results, and reached the consensus on the evaluation report when the simulation configurations are the same. Based on the discussion results, the evaluation results in this document have been updated, and submitted at the 55th meeting of Working Party 4B.
2.3	Contacts for ETSI
For administrative and technical issues related to ETSI, the following individuals can be contacted:
–	Administrative contact details:
•	Nicolas Chuberre (nicolas.chuberre@thalesaleniaspace.com), Thales, Chair of Satellite Communication and Navigation working group in TC-SES of ETSI.
–	Technical contact details:
•	Kimmo Kaario (kimmo.kaario@magister.fi), Magister Solutions
•	Vesa Hytönen (vesa.hytonen@magister.fi), Magister Solutions
•	Mohamed El Jaafari (mohamed.el-jaafari@thalesaleniaspace.com), Thales
•	Sebastian Euler (sebastian.euler@ericsson.com), Ericsson
•	Stefano Cioni (stefano.cioni@esa.int), European Space Agency.
3	Collaboration between Independent Evaluation Groups
In total four parties registered with the ITU as an IEG: ETSI, ATIS Evaluation Group, 5G India Forum and SatComForum (Korea). Close online and offline collaboration between the IEGs has been conducted to capture any discrepancies in the evaluations and to coordinate the work, with three online meetings:
–	IEG coordination #1: 28th March 2024.
–	IEG coordination #2: 15th May 2024.
–	IEG coordination #3: 28th August 2024.
4	Technical evaluation results
4.1	Scope of the evaluations
Regarding 3GPP 5G NTN, ETSI performed evaluations on the Radio Interface Technology (RIT) outlined in the document IMT-2020-SAT/4.
ETSI has evaluated the 3GPP 5G NTN technology to verify the minimum requirements of satellite IMT-2020 as described in Report ITU-R M.2514. In the present final report, assessments conducted through link level and system level simulations, analysis and inspection are included. 
4.2	Conformance to Report ITU-R M.2514
ETSI performed the evaluations according to the evaluation methodologies defined in Report ITU‑R M.2514. There are no additionally identified evaluation methodologies.
4.3	Qualitative assessment of 3GPP 5G NTN RIT
In Document IMT-2020-SAT/4, WP 4B acknowledges the receipt of the candidate technology submission from Alliance for Telecommunications Industry Solutions. WP 4B has reviewed this candidate submission under the satellite IMT‑2020 process and has determined that the submission is “complete” according to Section 8.2 of Report ITU-R M.2514.
ETSI agrees with the WP 4B view and also confirms the submission’s “completeness” according to Section 8.2 of Report ITU-R M.2514.
4.4	Quantitative assessment of 3GPP 5G NTN RIT
4.4.1	Compliance template for Services
	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments

	4.4.1.1
	Support of a wide range of services
Does the proposal support a wide range of services?:
YES / NO
	See Annex 2 subclause A2.1


4.4.2	Compliance template for Spectrum
	
	Spectrum capability requirements
	Evaluator’s comments

	4.4.2.1
	Spectrum bands
Is the proposal able to utilize at least one band identified for IMT?:                          YES / NO
Specify in which band(s) the candidate satellite radio interface(s) can be deployed.
	See Annex 2 subclause A2.2


4.4.3	Compliance template for Technical Performance
	Minimum technical requirements items
	Category
	Required value 
	Value 
	Requirement met?
	Comments

	
	Usage scenario
	Test environment
	Downlink or uplink
	
	
	
	

	Peak data rate
	eMBB-s
	N/A
	Uplink
	2 Mbit/s
	2.6711 Mbit/s
	Yes
	See Annex 1 subclause A1.1

	
	
	
	Downlink
	70 Mbit/s
	111.339 Mbit/s
	Yes
	

	Peak spectral efficiency
	eMBB-s
	N/A
	Uplink
	1.5 bit/s/Hz
	1.8549 bit/s/Hz
	Yes
	See Annex 1 subclause A1.2

	
	
	
	Downlink
	3 bit/s/Hz
	3.7113 bit/s/Hz
	Yes
	

	User experienced data rate
	eMBB-s
	Rural
	Uplink
	100 kbit/s
	162.55 kbit/s
	Yes
	See Annex 1 subclause A1.3

	
	
	
	Downlink
	1 Mbit/s
	1.32 Mbit/s
	Yes
	See Annex 1 subclause A1.3

	5th percentile user spectral efficiency
	eMBB-s
	Rural
	Uplink
	0.003 bit/s/Hz
	0.0054 bit/s/Hz
	Yes
	See Annex 1 subclause A1.4

	
	
	
	Downlink
	0.03 bit/s/Hz
	0.044 bit/s/Hz
	Yes
	See Annex 1 subclause A1.4

	Average spectral efficiency
	eMBB-s
	Rural
	Uplink
	0.1 bit/s/Hz/TRxP
	0.22 bit/s/Hz/TRxP
	Yes
	See Annex 1 subclause A1.5

	
	
	
	Downlink
	0.5 bit/s/Hz/TRxP
	0.65 bit/s/Hz/TRxP
	Yes
	See Annex 1 subclause A1.5

	Area traffic capacity
	eMBB-s
	Rural
	Uplink
	1.5 kbit/s/km²
	4.61 kbit/s/ km²
	Yes
	See Annex 1 subclause A1.6

	
	
	
	Downlink
	8 kbit/s/km²
	13.73 kbit/s/ km²
	Yes
	See Annex 1 subclause A1.6

	User Plane latency
	eMBB-s
	N/A
	N/A
	10 ms
	6.71 ms
	Yes
	See Annex 1 subclause A1.7

	Control Plane latency
	eMBB-s
	N/A
	N/A
	40 ms
	22.36 ms
	Yes
	See Annex 1 subclause A1.8

	Connection density
	mMTC-s
	Rural
	N/A
	500 devices/km²
	64416 devices/km2 (for FRF3 and 1 message/day/device)
	Yes
	See Annex 1 subclause A1.12 

	Energy efficiency
	eMBB-s
	N/A
	N/A
	High sleep ratio and long sleep duration
	N/A
	Yes
	See Annex 2 subclause A2.3

	Reliability
	HRC-s
	Rural
	N/A
	99.9% (1-10−3)
	99.987% (DL) & 99.955% (UL) for FRF3
	Yes
	See Annex 1 subclause A1.11

	Mobility – UE speed
	eMBB-s
	Rural
	N/A
	250 km/h
	See row below
	Yes
	See Annex 1 subclause A1.10

	Mobility - Traffic channel link data rate
	eMBB-s
	Rural
	N/A
	0.005 bit/s/Hz
	0.14 bit/s/Hz for FRF3 and 250 km/h speed
	Yes
	See Annex 1 subclause A1.10

	Mobility interruption time
	eMBB-s
	N/A
	N/A
	50 ms
	0 ms
	Yes
	See Annex 1 subclause A1.9

	Bandwidth
	N/A
	N/A
	N/A
	At least up to and including 30 MHz
	30 MHz
	Yes
	See Annex 2 subclause A2.4



4.5	Questions and feedback to WP 4B and/or the proponents or other Independent Evaluation Groups
No further question.
4.6	Conclusion
The evaluation results in this report show that 3GPP NTN RIT meets the minimum requirement of satellite IMT-2020 technology. Therefore, ETSI confirms that the 3GPP NTN RIT proposed by Alliance for Telecommunications Industry Solutions meets the minimum requirements of satellite IMT-2020 technology.
5	List of acronyms and abbreviations
	3GPP
	3rd Generation Partnership Project

	5QI
	5G QoS Identifier

	AMC
	Adaptive Modulation and Coding

	BLER
	Block Error Rate

	BS
	Base Station

	BW
	Bandwidth

	CDF
	Cumulative Distribution Function

	CORESET
	COntrol REsourceSET

	DCI
	Downlink Control Information

	DL
	Downlink

	DRX
	Discontinuous Reception

	eMBB-s
	Enhanced Mobile Broadband - satellite

	FDD
	Frequency Division Duplex

	FR1
	Frequency Range 1 (up to 7.125 GHz)

	FRF
	Frequency-Reuse Factor

	GBR
	Guaranteed Bit Rate

	GEO
	Geostationary Earth Orbit

	HARQ
	Hybrid Automatic Request

	HO
	Handover

	HRC-s
	High Reliable Communication - satellite

	IEG
	Independent Evaluation Group

	IMT
	International Mobile Telecommunications

	ITU-R
	International Telecommunication Union – Radiocommunication Sector

	L1
	Layer 1

	L2
	Layer 2

	LEO
	Low Earth Orbit

	mMTC-s
	Massive Machine Type Communication - satellite

	NR
	New Radio

	NTN
	Non-Terrestrial Network

	OFDM
	Orthogonal Frequency Division Multiplexing

	PBCH
	Physical Broadcasting Channel

	PDB
	Packet Delay Budget

	PDCCH
	Physical Downlink Control Channel

	PDSCH
	Physical Downlink Shared Channel

	PO
	Paging Occasion

	PRACH
	Physical Random Access Channel

	PRB
	Physical Resource Block

	PUCCH
	Physical Uplink Control Channel

	PUSCH
	Physical Uplink Shared Channel

	QAM
	Quadrature Amplitude Modulation

	QoS
	Quality of Service

	RA
	Random Access

	RACH
	Random Access Channel

	RB
	Resource Block

	RIT
	Radio Interface Technology

	RRC
	Radio Resource Control

	RRM
	Radio Resource Management

	RTD
	Round Trip Delay

	SAN
	Satellite Access Network

	SCS
	Sub-Carrier Spacing

	SDU
	Service Data Unit

	SES
	Satellite Earth Stations & Systems

	SIB1
	System Information Block 1

	SINR
	Signal-to-Interference-plus-Noise Ratio

	SIR
	Signal-to-Interference Ratio

	SRI
	Sounding Reference Signal Resource Indication

	SRIT
	Set of Radio Interface Technologies

	SRS
	Sounding Reference Signal

	SS
	Synchronization Signal

	SSB
	Synchronization Signal Block (it refers to Synchronization/PBCH or SS/PBCH Block)

	TCI
	Transmission Configuration Indication

	TCP
	Transport Control Protocol

	TD
	Transmission Delay

	TRxP
	Transmission Reception Point

	TTI
	Transmission Time Interval

	UE
	User Equipment

	UL
	Uplink

	WP4B
	Working Party 4B

	WRC
	World Radio Conference





Annex 1
Analytical & simulation evaluation results
A1.1	Peak spectral efficiency calculation
	 According to ITU-R Report M.2514, peak spectral efficiency is defined as the maximum data rate under ideal conditions normalized by the assigned bandwidth (in bit/s/Hz), where the maximum data rate is the received data bits assignable to a single mobile station, when up to all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots and guard bands).

The peak spectral efficiency can be calculated by the following formula:



The system configuration and assumptions based on the ITU-R Report M.2514 are provided below:

· Control overhead is the ratio of resource elements (REs) used for L1/L2 control, Synchronization Signal, PBCH, reference signal, etc. over the total number of the Res for the effective bandwidth. Overhead ratio is 0.14 for downlink and 0.08 for uplink ()
· Duplexing mode is FDD
· Maximum number of layers is one ()
· Modulation order is 64QAM for downlink and 16QAM for uplink (). The respective maximum code rates are 822/1024 for downlink and 553/1024 for uplink ()
· Numerology is 0 (), i.e. 12 subcarriers/PRB (), 14 symbols/slot () and 1 ms slot duration
· Total system bandwidth per physical layer shared channel is 30 MHz /160 PRBs. The evaluation assumes the whole bandwidth of 160 PRBs/30 MHz (/ ) is assigned to UE in downlink, while for uplink, the assignable bandwidth is 8 PRBs/1.44 MHz due to transmission power limitation of the UE.
· The scaling factor is 1.0 ()
By using the above formula and assumptions, the peak spectral efficiency for downlink and uplink are provided below:

Downlink:




Uplink:





Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for peak spectral efficiency which is 3 bit/s/Hz for DL and 1.5 bit/s/Hz for UL, respectively.
A1.2	Peak data rate calculation
	According to ITU-R Report M.2514, peak data rate is defined as the maximum achievable data rate under ideal conditions, which is the received data bits assignable to a single mobile station, when up to all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times).
For the peak data rate calculation, based on the system configuration in ITU-R M.2514, the same assumptions can be used as in the calculation of the peak spectral efficiency. Thus, the peak data rate can be calculated by:


Where,

·  is the peak spectral efficiency calculated in subclause A1.1
· BW is the assignable system bandwidth, namely 30 MHz for downlink and 1.44 MHz for uplink.

By using the above formula and assumptions, the peak data rate for downlink and uplink are provided below:

Downlink:


Uplink:




Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for peak data rate which is 70 Mbit/s for DL and 2 Mbit/s for UL, respectively.
A1.3	User experienced data rate
	According to ITU-R Report M.2514, user experienced data rate is the 5% point of the cumulative distribution function (CDF) of the user throughput. User throughput (during active time) is defined as the number of correctly received bits, i.e. the number of bits contained in the service data units (SDUs) delivered to Layer 3, over a certain 
period of time.

User experienced data rate for NR satellite access is evaluated under Rural – eMBB test environment. Detailed evaluation assumptions can be found in ANNEX 4 Evaluation assumptions.

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the peak data rate are given in the below tables A-1 and A-2 for DL and UL, respectively.
Table A-1
Evaluation results of DL user experienced data rate for NR satellite access
	[bookmark: MCCQCTEMPBM_00000062]Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement (Mbit/s)
	DL user experienced data rate (Mbit/s)

	2.2 dB
	2
	FRF = 1
	1
	1.264

	
	
	FRF = 3
	1
	1.000

	0 dB
	2
	FRF = 1
	1
	1.319

	
	
	FRF = 3
	1
	1.097


Table A-2
Evaluation results of UL user experienced data rate for NR satellite access
	Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement (Mbit/s)
	UL user experienced data rate (Mbit/s)

	2.2 dB
	2
	FRF = 1
	0.1
	0.121

	
	
	FRF = 3
	0.1
	0.243

	0 dB
	2
	FRF = 1
	0.1
	0.163

	
	
	FRF = 3
	0.1
	0.334






Based on the above evaluation results as well as independent simulation results provided in ANNEX 4 Evaluation assumptions, it is confirmed that the proposed RIT meets the minimum requirement for user experienced data rate which is at least 1 Mbps for DL and 0.1 Mbps for UL, respectively.
A1.4	5th percentile user spectral efficiency
	According to ITU-R Report M.2514, the 5th percentile user spectral efficiency is the 5% point of the CDF of the normalized user throughput. The normalized user throughput is defined as the number of correctly received bits, i.e. 
the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time, divided by the channel bandwidth, and is measured in bit/s/Hz.

As requested by the ITU-R Report M.2514, the 5th percentile user spectral efficiency should be assessed together with the average spectral efficiency. Therefore, the joint results are provided in subclause A1.5.






A1.5	Average spectral efficiency
	According to ITU-R Report M.2514, the average spectral efficiency is the aggregate throughput of all users (the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time) divided by the channel bandwidth of a specific band divided by the number of TRxPs and is measured 
in bit/s/Hz/TRxP.

As per ITU-R Report M.2514, a TRxP (transmission and reception point) refers to a beam generated by the satellite and the channel bandwidth for average spectral efficiency evaluation is defined as the effective bandwidth times the frequency reuse factor.

The 5th percentile user spectral efficiency and the user experienced data rate for NR satellite access are evaluated under Rural – eMBB test environment. Detailed evaluation assumptions can be found in Annex 4.

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the 5th percentile user spectral efficiency and the average spectral efficiency are given in the below tables A-3 and A-4 for DL and UL, respectively.
Table A-3
Evaluation results of DL spectral efficiency for NR satellite access
	[bookmark: MCCQCTEMPBM_00000060]Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement
	DL Spectral efficiency

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.634

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.042

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.513

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.033

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.648

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.044

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.547

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.037


Table A-4
Evaluation results of UL spectral efficiency for NR satellite access
	Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement
	UL Spectral efficiency

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.175

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.004

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.202

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.008

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.217

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.005

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.256

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.011





Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for 5th percentile user spectral efficiency which is 0.03 bits/s/Hz for DL and 0.003 bits/s/Hz for UL, respectively. Moreover, the proposed RIT meets the minimum requirement for average spectral efficiency which is 0.5 bits/s/Hz/TRxP for DL and 0.1 bits/s/Hz/TRxP for UL, respectively.

A1.6	Area traffic capacity
	According to ITU-R Report M.2514, the area traffic capacity is the total traffic throughput served per geographic area (in Mbit/s/km2). The throughput is the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time.

The area traffic capacity is evaluated under Rural – eMBB test environment, based on the total traffic throughput of the network and a beam coverage area of 1415 km2 (corresponding to approximately 50 km diameter beam foot print). Detailed evaluation assumptions can be found in Annex 4. 

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the area traffic capacity are given in the below tables A-5 and A-6 for DL and UL, respectively.
Table A-5
Evaluation results of DL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement (kbit/s/km2)
	DL area traffic capacity (kbit/s/km2)

	2.2 dB
	2
	FRF = 1
	8
	13.44

	
	
	FRF = 3
	8
	10.87

	0 dB
	2
	FRF = 1
	8
	13.73

	
	
	FRF = 3
	8
	11.60


Table A-6
Evaluation results of uL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE antennas
	Frequency reuse factor
	ITU Requirement (kbit/s/km2)
	UL area traffic capacity (kbit/s/km2)

	2.2 dB
	2
	FRF = 1
	1.5
	3.71

	
	
	FRF = 3
	1.5
	4.28

	0 dB
	2
	FRF = 1
	1.5
	4.61

	
	
	FRF = 3
	1.5
	5.12






Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for area traffic capacity which is 8 kbit/s/km2 for DL and 1.5 kbit/s/km2 for UL respectively.



A1.7	User plane latency calculation
	According to ITU-R Report M.2514, user plane latency is the contribution of the radio network to the time from when the source sends a packet to when the destination receives it (in ms). It is defined as the one-way time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in either uplink or downlink in the network for a given service in unloaded conditions, assuming the mobile station is in the active state.

For the NR satellite access user plane latency evaluation, the following assumptions are considered:

· It is assumed that the packet arrives at any time of any OFDM symbol. For the maximum symbol alignment time, one symbol length is added at the beginning of the procedure. 
· The transmission of PDCCH, PDSCH, PUCCH, PUSCH cannot be across the slot. Otherwise, the transmission will wait for the next slot.
· The PDSCH/PUSCH allocation assumes slot-based scheduling.
· Resource mapping type A is considered.
· UE processing capability 1 is considered.
· The subcarrier spacing is 15 kHz.
· It is assumed that PDCCH monitoring occasion occurs at every OFDM symbol in the evaluation.
· It is assumed that HARQ feedback is disabled, i.e., packet retransmissions are not considered.
· It is assumed that an initial error probability is 0.
· It is assumed that satellite on-board delay can be considered negligible.
· Grant-free allocation is assumed in uplink.

The calculation of the user plane latency in downlink direction is provided in Table A-7, based on the above assumptions.
Table A-7
Downlink user plane latency for NR satellite access for LEO satellite at 600 km altitude
	Description
	Duration (ms)

	Initial symbol alignment
	0.0714

	gNB processing delay:
, where  is defined in TS 38.214, Section 6.4, with  ,  and  
	0.3568

	Downlink frame alignment, assuming 1 ms slot duration: 
	1

	TTI for downlink data packet transmission: 
	1

	One way propagation delay: , where   as per minimum round-trip delay for LEO satellite at 600 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	4

	UE processing delay:
, where  is defined in TS 38.214, Section 5.3, with  ,  and  
	0.2854

	Total one-way user plane latency: 
	6.7136



The calculation of the user plane latency in uplink direction is provided in Table A-8, based on the above assumptions.
Table A-8
Uplink user plane latency for NR satellite access for LEO satellite at 600 km altitude

	Description
	Duration (ms)

	Initial symbol alignment
	0.0714

	UE processing delay:
, where  is defined in TS 38.214, Section 6.4, with  ,  and  
	0.3568

	Uplink frame alignment, assuming 1 ms slot duration: 
	1

	TTI for uplink data packet transmission: 
	1

	One way propagation delay: , where   as per minimum round-trip delay for LEO satellite at 600 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	4

	gNb processing delay:
, where  is defined in TS 38.214, Section 5.3, with  ,  and  
	0.2854

	Total one-way user plane latency: 
	6.7136



In addition to the above calculations for the 600 km altitude LEO satellite, the calculations for the user plane latency for GEO satellite with transparent payload at 35786 km altitude are provided in Table A-9 and A-10 for downlink and uplink, respectively.
Table A-9
Downlink user plane latency for NR satellite access for GEO satellite at 35786 km altitude
	Description
	Duration (ms)

	One way propagation delay: , where   as per minimum round-trip delay for GEO satellite at 35786 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	238.74

	Total one-way user plane latency: 
	241.4536


Table A-10
Uplink user plane latency for NR satellite access for GEO satellite at 35786 km altitude
	Description
	Duration (ms)

	One way propagation delay: , where   as per minimum round-trip delay for GEO satellite at 35786 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	238.74

	Total one-way user plane latency: 
	241.4536





Based on the above evaluation results, it is confirmed that with LEO satellite at 600 km altitude, the proposed RIT meets the minimum requirement for user plane latency which is 10ms for both downlink and uplink.

A1.8	Control plane latency calculation
	According to ITU-R Report M.2514, control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state).

In the context of 5G NR satellite access, the respective states are RRC_IDLE or RRC_INACTIVE and RRC_CONNECTED. The control plane latency is evaluated from RRC_INACTIVE to RRC_CONNECTED transition. The following additional assumptions are considered in the evaluation:

· Resource mapping type A is assumed.
· UE processing capability 1 is assumed.
· The subcarrier spacing is 15 kHz.
· 2-step random access is used.
· Satellite on-board delay is considered negligible.

The calculation of the control plane latency based on the assumptions above is provided in Table A-11.
Table A-11
Control plane latency for NR satellite access for LEO satellite at 600 km altitude
	Description
	Duration (ms)

	Delay due to RACH scheduling period. It is assumed that the transition procedure begins from the transmission of RACH preamble, thus RACH scheduling period can be ignored.
	0

	UE processing delay for L1 encoding of RRC Resume Request:
, where  is defined in TS 38.214, Section 6.4, with  ,  and  
	0.3568

	Transmission of RACH preamble: 
	1

	PRACH-to-PUSCH offset: 
Given that the RACH preamble transmission is 14 symbols and the minimum time between PRACH and PUSCH for MsgA is 2 OFDM symbols for , at least one slot offset should be considered between PRACH and PUSCH, as defined by msgA-PUSCH-TimeDomainOffset.
	1

	Transmission of PUSCH payload: 
	1

	One way propagation delay, UE  gNB: , where   as per minimum round-trip delay for LEO satellite at 600 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	4

	MsgA detection and processing delay in gNB (preamble, L2 and RRC): 
	3

	Transmission of MsgB: 
	1

	One way propagation delay, gNB  UE: 
	4

	UE processing delay of RRC Resume, including RA Response:  
	7

	Transmission of RRC Resume Complete and data
	0

	Total control plane latency:

	22.3568





Based on the above evaluation results, it is confirmed that with LEO satellite at 600 km altitude, the proposed RIT meets the minimum requirement for control plane latency which is 40ms.



A1.9	Mobility Interruption Time
	According to ITU-R Report M.2514, mobility interruption time is the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any satellite and/or gateway node during 
transitions.

The mobility interruption time includes the time required to execute any radio access network procedure, radio resource control signalling protocol, or other message exchanges between the mobile station and the radio access network, as applicable to the candidate RIT/SRIT.

Beam-based mobility without cell and satellite switch is controlled by the beam management procedure standardized for 5G NR and is applicable to NR-NTN. Beam management allows the gNB to dynamically change the beam used for user plane communication, without involvement of higher layer signalling. For downlink data transmission on PDSCH, the gNB configures used beam on per-slot basis via Transmission Configuration Indication (TCI), which enables interruption-free service for intra-cell mobility. For uplink data transmission on PUSCH, the gNB can indicate a Sounding Reference Signal Resource Indication (SRI) in each uplink resource grant separately, which is used for dynamic beam selection per-slot basis.

In case a conventional break-before-make handover procedure is used, the connection to the source cell is first terminated by the terminal upon reception of a handover command from the gNB, followed by a synchronization and random access signaling with the target cell. The mobility interruption time spans from the connection termination to the transmission of RRC Reconfiguration Complete message towards the target cell, indicating the end of the handover process. The following assumptions are used for evaluation of the mobility interruption time for break-before-make handover:

· For cell synchronization, SSB periodicity is assumed 20 ms.
· Two-step random access is assumed, reusing the parameters given in subclause A1.8.
· User plane data is buffered in the target cell prior the completion of the handover process
Table A-12
Mobility interruption time for break-before-make handover
	Description
	Duration (ms)

	Synchronization with the target cell: 
	20

	Random access procedure, obtained from subclause A1.9: 
	22.3568

	UE processing delay for L1 encoding of RRC Connection Complete:
, where  is defined in TS 38.214, Section 6.4, with  ,  and  
	0.3568

	Transmission of RRC Connection Complete: 
	1

	One way propagation delay, UE  gNB: , where   as per minimum round-trip delay for LEO satellite at 600 km altitude, transparent payload, defined in TR 38.821, Table 7.1.1 
	4

	gNb processing delay:
, where  is defined in TS 38.214, Section 5.3, with  ,  and  
	0.2854

	Total mobility interruption time: 
	47.999
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Based on the above evaluation results, it is confirmed that with LEO satellite at 600 km altitude, the proposed RIT meets the minimum requirement for mobility interruption time which is 50 ms.
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A1.10	Mobility
	According to ITU-R Report M.2514, the mobility requirement refers to the maximum device speed at which a defined QoS can be achieved. In other words, to pass the requirement, a certain spectral efficiency or “Normalized traffic channel link data rate” (in bit/s/Hz) has to be reached while the device is moving at the maximum speed of 250 km/h. 

In addition, ITU-R Report M.2412, which describes the evaluations for the terrestrial component of IMT-2020, and on which the evaluations of the satellite component are based, requires that the residual decoded packet error ratio is less than 1%.

Mobility is evaluated in the Rural-eMBB-s test environment. 

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the mobility evaluation are given in the below table A-13.
TABLE A-13
Evaluation results of mobility for NR satellite access
	Frequency reuse factor
	ITU Requirement (bit/s/Hz)
	Normalized traffic channel link data rate (bit/s/Hz)
	Residual packet error ratio

	FRF = 1
	0.005
	0.013
	0.48%

	FRF = 3
	
	0.075
	0.15%





Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for mobility which is 0.005 bit/s/Hz. Also, the residual packet error ratio is below the required 1%.
A1.11	Reliability
	According to ITU-R Report M.2514, reliability is the success probability of transmitting a layer 2/3 packet at a certain channel quality. For the satellite component of IMT-2020 there is no requirement on the maximum time for a successful transmission, in contrast to the terrestrial component. 

The reliability is evaluated in the Rural-HRC-s test environment. 

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the reliability evaluation are given in the below tables A-14 and A-15 for DL and UL, respectively.
TABLE A-14
Evaluation results of DL reliability for NR satellite access
	Frequency reuse factor
	ITU Requirement
	DL reliability
	Maximum required delay (ms)

	FRF = 1
	99.9% 
(1-10-3)
	99.985%
	24.2

	FRF = 3
	
	99.987%
	24.2


TABLE A-15
Evaluation results of UL reliability for NR satellite access
	Frequency reuse factor
	ITU Requirement
	UL reliability
	Maximum required delay (ms)

	FRF = 1
	99.9% 
(1-10-3)
	99.927%
	129

	FRF = 3
	
	99.955%
	32.2






Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for reliability which is 99.9% (1-10-3), in both DL and UL.
A1.12	Connection density
	According to ITU-R Report M.2514, the connection density is the total number of devices fulfilling a specific quality of service (QoS) per unit area (per km2). 

The connection density is evaluated in the Rural-mMTC-s test environment. ITU-R Report M.2412 suggests two different traffic models (1 message/day/device and 1 message/2 hours/device); we evaluate both. Report M.2412 also provides two possible evaluation methods (non-full buffer system-level simulation and full-buffer system-level simulation followed by link-level simulation); we adopt the full-buffer methodology based on a combination of system- and link-level simulation.

Based on the definition in ITU-R Report M.2514 and system configuration information provided by the proponent, the results of the connection density evaluation are given in the below table A-16.
Table A-16
Evaluation results of connection density for NR satellite access
	Traffic model
	Frequency reuse factor
	ITU Requirement (devices/km2)
	Connection density (devices/km2)

	1 message/day/device
	FRF = 1
	500
	3792

	
	FRF = 3
	
	64416

	1 message/2 hours/device
	FRF = 1
	
	316

	
	FRF = 3
	
	5368






Based on the above evaluation results, it is confirmed that the proposed RIT meets the minimum requirement for connection density which is 500 devices/km2, since this criteria is met for at least one RIT configuration. 


Annex 2
Inspection evaluation results
A2.1	Support of a wide range of services
	[bookmark: _Toc241036677]Services
According to Report ITU-R M.2514-0, the IMT-2020 satellite component is expected to support wide range of services, namely eMBB-s, mMTC-s and HRC-s usage scenarios, to provide scalable and efficient network solutions.

Based on the evaluations presented in Annex 1 and Annex 2, 3GPP NR NTN RIT can meet the minimum technical performance requirement for the three test environments in eMBB-s, HRC-s and mMTC-s.

Furthermore, the Quality of Service (QoS) framework of NR NTN RIT allows the support of a wide range of services. In the NR NTN RIT, a PDU session is the level of granularity for QoS control. Each session can be associated with several QoS parameters according to Table 5.7.4-1 in TS 23.501, which maps standardized 5QI values to certain 5G QoS parameters. Table 2 presents an example of the mapping:
Table A-13
5QI (5G QoS Identifier) Example
	5QI
value
	Resource
Type
	Packet Delay Budget
	Packet Error Loss Rate
	Example Services

	1
	GBR
	100 ms
	10-2
	Conversational Voice

	2
	
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
	
	50 ms
	10-3
	Real time gaming, V2X messge, etc

	4
	
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	…
	
	…
	…
	…

	5
	Non-GBR
	100 ms
	10-6
	IMS Signalling

	6
	
	300 ms
	10-6
	Video (Buffered Streaming), TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	100 ms
	10-3
	Voice, Video (Live Streaming), Interactive Gaming

	8
	
	300 ms
	10-6
	Video (Buffered Streaming), TCP-based (e.g., www, e-mail, chat, ftp, p2p file

	…
	
	…
	…
	…

	10
	Non-GBR
	1100 ms
	10-6
	Video (Buffered Streaming), TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics

	…
	
	…
	…
	…

	82
	Delay Critical GBR
	10 ms
	10-4
	Discrete Automation, V2X message

	83
	
	10 ms
	10-4
	Intelligent transport systems

	84
	
	30 ms
	10-5
	Electricity Distribution High Voltage

	…
	
	…
	…
	…



It should be noted that the table aggregates various QoS levels that are mainly designed for Terrestrial Network (TN) communication. Due to constraints from inherently long Round-Trip Delay (RTD) of the satellite communication, only a selection of the listed QoS levels is relevant for the 3GPP NR NTN RIT. According to TR 38.821, the RTD in GEO-based scenario is at maximum 541.46 ms, considering service and feeder links, and in LEO-600km scenario it is 25.77 ms. In general, the PDB should accommodate uplink scheduling delay (i.e. one RTD) and at least a single end-to-end delay which already rules out from NR NTN some QoS levels with stringent PDB targets. Moreover, to realistically reach the low Packet Error Loss Rate targets may require retransmissions of packets, further affecting the fulfillment of PDB target for NTN. In Release 17, 3GPP introduced a new 5QI (5QI = 10) with a packet delay budget (PDB) going up to 1100ms. This large PDB value is defined to support non-guaranteed bit rate (non-GBR) services provisioned via satellite that can accommodate the worst case latencies when GEO satellites are used.


Based on the above information provided by the proponent, it is confirmed by inspection that the proposed RIT meets the requirements for the service related minimum capabilities (the support of a wide range of services).
A2.2	Spectrum bands
	The frequency bands supported by the RIT
The following frequency band is currently mentioned by the proponent. The frequency bands are identified for the use by the satellite component of IMT through provisions of No. 5.388 and Resolution 212 (Rev.WRC-07).
Table A-14
Operating bands in FR1
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 MHz – 1626.5 MHz
	2483.5 MHz – 2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from n256.



Note: additional bands are considered in 3GPP releases beyond Rel-17.



Based on the above evaluation results, it was confirmed by inspection that the proposed RIT supports deployment in one of bands identified for satellite IMT in ITU-R Radio Regulations and meets the spectrum capability requirements.
A2.3	Energy Efficiency
	According to ITU-R Report M.2514, network energy efficiency is the capability of a RIT/SRIT to minimize the radio access network energy consumption in relation to the traffic capacity provided and the device energy efficiency is the capability of the RIT/SRIT to minimize the power consumed by the device modem in relation to the traffic characteristics.

Energy efficiency of the network and the device can relate to the support for the following two aspects:
a) Efficient data transmission in a loaded case;
b) Low energy consumption when there is no data.
Efficient data transmission in a loaded case is demonstrated by the average spectral efficiency. Low energy consumption when there is no data can be estimated by the sleep ratio.

The sleep ratio will be evaluated below, separately for network and device. In addition, sleep duration is discussed which, according to ITU-R Report M.2514, should be sufficiently long.

Network side

Sleep ratio of the network side when there is no data can be defined by the sleep duration, i.e. the proportion of time without any transmission and reception of mandatory downlink and uplink control signaling, respectively.

The following assumptions are used for the evaluation:

· Mandatory signaling in downlink consists of SS/PBCH block (SSB) and SIB1 transmissions and paging configured over CORESET-0.
· Paging configured over CORESET-0 is assumed to be transmitted in the same slot with the SSB.
· L SSBs are included in an SS burst set (SSB set) transmitted with a periodicity of 5, 10, 20, 40, 80 and 160 ms.
· SSBs in an SSB set are transmitted in consecutive slots within a 5 ms window, i,e, half radio frame.
· Two SSBs can be transmitted in a single slot, with each SSB occupying 4 consecutive OFDM symbols.
· One SIB1 is mapped to a single SSB. It is assumed SSB and the respective SIB1 can be transmitted in the same slot.
· Mandatory signaling in uplink that the network monitors, consists of PRACH occasions which can be configured in the same slot with the respectively mapped SSB.
· Slot-level accuracy is assumed in the evaluation, i.e. a slot is either fully active or fully inactive. Evaluation in symbol-level accuracy is not included, however it is assumed that the symbol-level evaluation would allow slightly higher sleep ratio compared to the slot-level evaluation.
· Numerology 0 and 1 are assumed.
· Number of SSBs per SSB set is 1, 2 and 4, which are specified for sub-3 GHz carrier frequency in the 5G NR standard.

The sleep ratio is calculated as follows:

,

where

 is the sleep ratio.
 is the number of SSBs per SSB set.
 is the 5G numerology, i.e. 0 for 15 kHz subcarrier spacing and 1 for 30 kHz subcarrier spacing.
 is the ceiling value expressing the number of slots required for the transmission of all the SSBs when assuming two SSBs can be transmitted in the same slot.
 is the periodicity of the SSB set.

The sleep ratios assuming slot-level granularity are provided in the table below.
Table A-15
Network side sleep ratio 
	Numerology
	L
	
	SSB set periodicity 

	
	
	5 ms
	10 ms
	20 ms
	40 ms
	80 ms
	160 ms

	0
	1
	0.8
	0.9
	0.95
	0.975
	0.9875
	0.9938

	
	2
	0.8
	0.9
	0.95
	0.975
	0.9875
	0.9938

	
	4
	0.6
	0.8
	0.9
	0.95
	0.975
	0.9875

	1
	1
	0.9
	0.95
	0.975
	0.9875
	0.9938
	0.9969

	
	2
	0.9
	0.95
	0.975
	0.9875
	0.9938
	0.9969

	
	4
	0.8
	0.9
	0.95
	0.975
	0.9875
	0.9938



It is expected that for carrier frequency below 3 GHz, the number of SSBs in an SSB set is 1 or 2 especially for numerology 0, and the periodicity of the SSB set can be specified longer than 5 ms to reduce signaling overhead while still allowing adequate accessibility. With these assumptions the sleep ratio can be above 90% depending on the parameterization and thus a high energy-efficiency can be achieved for the network side.

The sleep duration depends on the SSB set periodicity, numerology and number of SSBs in an SSB set. Assuming slot-level granularity, the sleep duration can be calculated by



The sleep durations for the above configurations are provided in the table below.
Table A-16
Network side sleep duration  [ms]
	Numerology
	L
	
	SSB set periodicity 

	
	
	5 ms
	10 ms
	20 ms
	40 ms
	80 ms
	160 ms

	0
	1
	4
	9
	19
	39
	79
	159

	
	2
	4
	9
	19
	39
	79
	159

	
	4
	3
	8
	18
	38
	78
	158

	1
	1
	4.5
	9.5
	19.5
	39.5
	79.5
	159.5

	
	2
	4.5
	9.5
	19.5
	39.5
	79.5
	159.5

	
	4
	4
	9
	19
	39
	79
	159



Device side

Sleep ratio of the device side can be defined by the inactive time of the discontinuous reception (DRX) cycle in an unloaded case when there is no user data transfer. In the 5G standard, supported also by the NR-NTN, this is achieved by the inactivity time of connected mode DRX cycle when user is in RRC_CONNECTED mode, or idle mode DRX cycle when user is in RRC_IDLE or RRC_INACTIVE mode. During the inactive time, the user can switch to power saving mode.

The following assumptions are used for the sleep ratio calculation when the user is in RRC_CONNECTED mode:
· Slot-level accuracy is assumed for the sleep ratio evaluation.
· Numerology is 0.
· Before the On-duration period, the user monitors SSB for synchronization. The duration of the SSB set monitoring and synchronization process is assumed to take 10 ms.
· During the On-duration period, the user monitors PDCCH for incoming downlink transmissions
· After the On-duration period, the user performs RRM measurements which is assumed to take 3 ms.
· RRM measurements are followed by an Off-duration period when the user is not required to monitor and can switch to power-saving mode.
· The transition between sleep and active states is not instantaneous. It is assumed the total transition time is 10 ms for single DRX cycle.
· The length of On-duration period is set to 2 ms, 10 ms and 100 ms for DRX cycle lengths 320 ms, 640 ms and 1024 ms, respectively. 

The sleep ratio is defined by

,



Where:

 is the sleep ratio.
 is the SSB monitoring period.
 is the On-duration time used for PDCCH monitoring and RRM measurements.
 is the time used for RRM measurements.
 is the time spent for transition to and from active state.
 is the length of the DRX cycle.

The sleep ratios assuming slot-level granularity are provided in the table below.
Table A-17
Device side sleep ratio  in RRC_CONNECTED mode
	DRX cycle [ms]
	On-duration [ms]
	SSB monitoring [ms]
	RRM measurements [ms]
	Transition time [ms]
	Sleep ratio 

	320
	2
	10
	3
	10
	0.9219

	640
	10
	
	
	
	0.9484

	1024
	100
	
	
	
	0.8799



In RRC_CONNECTED, sleep ratios close to or above 90% can be achieved with the current assumptions. The sleep duration with the above configuration is 295 ms, 607 ms and 901 ms for DRX cycle lengths 320 ms, 640 ms and 1024 ms, respectively.

In RRC_IDLE and RRC_INACTIVE, the sleep ratio depends on the idle mode DRX parameterization. In idle mode DRX, the user monitors paging occasion (PO) for incoming downlink transmissions during a DRX cycle, then falls into power saving mode during the inactive periods. The PO may last several slots in one DRX cycle and consist of one or multiple PDCCH monitoring occasions. Like in the connected mode DRX, the user needs to perform synchronization and RRM measurements when in idle mode DRX.

The following assumptions are used for the sleep ratio calculation when the user is in RRC_IDLE or RRC_INACTIVE mode:

· Slot-level accuracy is assumed for the sleep ratio evaluation.
· Numerology is 0.
· DRX cycle length is 2560 ms.
· Before the paging occasion, the user monitors SSB for synchronization. The duration of the SSB set monitoring and synchronization process is assumed to take 10 ms.
· One PO is assumed per DRX cycle and paging frame.
· Paging PDCCH monitoring is assumed to last for one slot, including processing of the paging DCI.
· RRM measurement is assumed to take place after the PO.
· The transition between sleep and active states is not instantaneous. It is assumed the total transition time is 10 ms for single DRX cycle.

The sleep ratio is defined by

,
where

 is the sleep ratio.
 is the SSB monitoring period.
 is the paging PDCCH monitoring period
 is the time used for RRM measurements.
 is the time spent for transition to and from active state.
 is the length of the DRX cycle.

With the assumptions above, the sleep ratio is

.

Thus, it can be concluded that a high sleep ratio, around 99.06%, can be achieved in RRC_IDLE and RRC_INACTIVE mode.

The sleep duration with the aforementioned assumptions is 2536 ms.


Based on the above analysis, it is confirmed that the proposed RIT supports high energy efficiency at both network side and device side.

A2.4	Bandwidth
	Channel bandwidth scalability
One component carrier in the NR NTN RIT supports a scalable bandwidth, 5, 10, 15, 20 and 30 MHz. By aggregating multiple component carriers, more transmission bandwidths 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.
Table A-18
Transmission bandwidth configuration NRB in FR1
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78





Based on the above evaluation results, it is confirmed by inspection that the proposed RIT supports up to and including 30 MHz bandwidth. 


Annex 3
Calibration assumptions and results
In order to validate the system level simulator performance, calibration of the models was performed for scenario 9 (FRF-1) and scenario 10 (FRF-3) with the assumptions based on the 3GPP TR 38.821 specification. The calibration metrics used for the evaluation were DL geometry SINR and SIR and coupling loss. The results were compared to a set of calibration results provided by different 3GPP entities for the self-evaluation towards IMT-2020.
The calibration assumptions and the results can be found in the attached document 
A.3	Calibration.xlsx




Annex 4
Evaluation assumptions
The detailed evaluation assumptions and the results can be found in the attached documents:
4.2	eMBB_SE_UserExpDataRate_AreaTrafCap.xlsx 


4.3	Mobility_Reliability_ConnectionDensity.xlsx
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A.3_Calibration.xlsx
System config param

		Technical configuration Parameters		Reference value for NR NTN		Thales/Magister

		Satellite orbit configuration		LEO, 600 km altitude		align with reference

		Satellite payload		Transparent payload without ISL		align with reference

		Service link frequency 		S-band (2GHz)		align with reference

		Channel bandwidth 		30 MHz		align with reference

		3 dB beam width		4.41 degrees		align with reference

		Satellite EIRP density		34 dBW/MHz		align with reference

		Satellite antenna gain		30 dBi		align with reference

		Satellite G/T		1.1 dB/K		align with reference

		Spot beam pattern		Hexagonal pattern, at least 19 spot beams, Influence of adjacent beam interference on the results should be accounted for, e.g. by collecting statistics only from the inner spot beams		align with reference



		Satellite antenna pattern		Bessel function as in Section 6.4.1 in TR 38.811		align with reference

		Satellite antenna polarization configuration		Circular		align with reference

		Central beam elevation		90 degrees		align with reference

		Beam layout definition and wrap-around		As described in 6.1.1.1 of TR 38.821 		align with reference

		Frequency re-use factor		1 or 3 (declared by proponent)		align with reference

		Propagation conditions		  LOS probability of 100%		align with reference

		Large scale Channel model		At least for LOS conditions, large scale model of Section 6.6 in 38.811		align with reference

		Small scale		Small scale fading is modelled as in 38.821 (Table 6.1.1.1-7)		align with reference

		Handover margin		0dB		align with reference

		UE attachment		RSRP		align with reference

		Satellite antenna configuration		1Rx / 1Tx per beam		align with reference



		Terminal type		Handheld		align with reference

		UE Antenna type and configuration		Omni-directional		align with reference

		UE antenna polarisation		Linear: ±45°X-pol		align with reference

		UE Antenna gain (dBi)		0		align with reference

		UE Antenna temperature (K)		290		align with reference

		Noise figure (dB)		7		align with reference

		UE Tx transmit power		200 mW (23 dBm)		align with reference

		Number of UE receive antennas		(1,1,2) as baseline, (1,2,2) can be additionally provided		2 Rx

		Device deployment		100% outdoor, randomly and uniformly distributed over the area		align with reference

		UE density		10 UEs per spot beam		align with reference

		UE mobility model		Stationary		align with reference

		Traffic model		Full buffer 		align with reference

		UE antenna height		1.5 m		align with reference



		Fast fading				Disabled

		Shadow fading 				Enabled

		Atmospheric loss				Enabled as per TR 37.911

		Scintillation Loss 				Disabled as per TR 37.911







		Other system configuration parameters align with Rep.  ITU-R  M.2514-0





FRF1













		Source		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12		Company 13				Thales/Magister																														Mean				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12		Company 13				Thales/Magister		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12		Company 13				Thales/Magister		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean





		Coupling Loss																																																																Geometry SINR - with white noise added																																																														Geometry SIR - without white noise added

		0		121.89		122.10		122.41489		121.13		122.48		122.90		122.49		122.72		121.80		121.15		122.09		122.22		123.07				122.20																														122.19				-3.85		-3.80		-3.9344788		-4.02		-3.88		-3.64		-3.92		-3.96		-4.01		-4.15		-3.81				-3.45				-3.85																														-3.87				-3.78		-3.70		-3.94		-3.94		-3.82				-3.85		-3.89		-3.93		-3.99		-3.74				-3.36				-3.80																														-3.81

		1		123.17		123.00		123.07404		123.09		123.18		123.20		122.97		123.15		123.06		123.10		123.10		122.37		123.31				123.11																														123.06				-3.56		-3.50		-3.60012		-3.56		-3.54		-3.47		-3.67		-3.68		-3.53		-3.65		-3.54				-3.29				-3.58																														-3.55				-3.48		-3.40		-3.49		-3.48		-3.46				-3.61		-3.60		-3.46		-3.50		-3.47				-3.2				-3.39																														-3.46

		2		123.40		123.20		123.32789		123.32		123.40		123.30		123.26		123.30		123.31		123.35		123.32		122.60		123.47				123.29																														123.27				-3.43		-3.40		-3.4466909		-3.39		-3.34		-3.35		-3.45		-3.46		-3.37		-3.49		-3.36				-3.18				-3.38																														-3.39				-3.36		-3.30		-3.33		-3.32		-3.27				-3.40		-3.39		-3.29		-3.34		-3.29				-3.09				-3.17																														-3.29

		3		123.57		123.40		123.44759		123.48		123.57		123.40		123.34		123.42		123.46		123.50		123.48		122.85		123.58				123.43																														123.42				-3.26		-3.30		-3.32598		-3.27		-3.28		-3.25		-3.32		-3.32		-3.25		-3.37		-3.27				-3.09				-3.24																														-3.27				-3.18		-3.25		-3.21		-3.19		-3.20				-3.24		-3.24		-3.17		-3.22		-3.19				-2.99				-3.03																														-3.18

		4		123.69		123.50		123.56198		123.59		123.66		123.60		123.44		123.51		123.57		123.62		123.61		123.12		123.68				123.53																														123.55				-3.15		-3.25		-3.2287897		-3.17		-3.14		-3.17		-3.18		-3.23		-3.16		-3.28		-3.17				-3.01				-3.17																														-3.18				-3.07		-3.20		-3.10		-3.09		-3.07				-3.11		-3.16		-3.08		-3.13		-3.10				-2.92				-2.94																														-3.08

		5		123.79		123.60		123.66402		123.68		123.75		123.60		123.55		123.58		123.67		123.71		123.70		123.22		123.76				123.59																														123.63				-3.06		-3.20		-3.1403399		-3.09		-3.08		-3.09		-3.12		-3.15		-3.07		-3.19		-3.08				-2.95				-3.06																														-3.10				-2.97		-3.15		-3.01		-3.02		-3.00				-3.04		-3.08		-3.00		-3.04		-3.01				-2.86				-2.84																														-3.00

		6		123.88		123.70		123.75482		123.77		123.82		123.70		123.61		123.64		123.76		123.79		123.78		123.44		123.83				123.70																														123.73				-3.01		-3.10		-3.0637992		-3.02		-2.97		-3.03		-3.03		-3.08		-3.01		-3.12		-3.02				-2.89				-3.01																														-3.03				-2.93		-3.10		-2.95		-2.94		-2.90				-2.96		-3.01		-2.93		-2.97		-2.94				-2.79				-2.80																														-2.94

		7		123.94		123.80		123.84886		123.84		123.91		123.80		123.70		123.71		123.82		123.87		123.85		123.45		123.9				123.77																														123.80				-2.96		-3.00		-2.9828469		-2.96		-2.92		-2.98		-2.95		-3.04		-2.95		-3.06		-2.96				-2.83				-2.94																														-2.96				-2.86		-3.00		-2.90		-2.88		-2.85				-2.88		-2.96		-2.87		-2.91		-2.87				-2.74				-2.71																														-2.87

		8		124.00		123.85		123.91591		123.90		123.98		123.80		123.77		123.79		123.88		123.93		123.94		123.53		123.96				123.85																														123.86				-2.90		-2.95		-2.9166994		-2.90		-2.87		-2.93		-2.92		-2.98		-2.89		-3.01		-2.90				-2.78				-2.89																														-2.91				-2.81		-2.95		-2.84		-2.83		-2.80				-2.85		-2.90		-2.81		-2.85		-2.82				-2.69				-2.67																														-2.82

		9		124.06		123.90		123.97894		123.96		124.05		123.90		123.85		123.88		123.94		123.99		124.00		123.62		124.01				123.92																														123.93				-2.86		-2.90		-2.8770528		-2.85		-2.82		-2.89		-2.89		-2.91		-2.84		-2.96		-2.85				-2.73				-2.85																														-2.87				-2.78		-2.90		-2.79		-2.78		-2.75				-2.80		-2.84		-2.77		-2.81		-2.77				-2.64				-2.62																														-2.77

		10		124.10		123.95		124.03388		124.02		124.10		123.90		123.90		123.95		124.01		124.05		124.03		123.71		124.06				124.00																														123.99				-2.83		-2.88		-2.8279256		-2.81		-2.79		-2.85		-2.80		-2.86		-2.80		-2.92		-2.81				-2.68				-2.80																														-2.82				-2.74		-2.87		-2.75		-2.74		-2.71				-2.74		-2.78		-2.72		-2.77		-2.73				-2.59				-2.56																														-2.72

		11		124.16		124.00		124.08052		124.08		124.16		124.00		123.96		123.99		124.06		124.10		124.08		123.74		124.11				124.04																														124.04				-2.79		-2.85		-2.7884501		-2.77		-2.76		-2.81		-2.76		-2.82		-2.77		-2.88		-2.76				-2.64				-2.76																														-2.78				-2.71		-2.83		-2.71		-2.70		-2.68				-2.70		-2.75		-2.68		-2.73		-2.69				-2.54				-2.47																														-2.68

		12		124.21		124.05		124.11908		124.13		124.21		124.00		123.98		124.03		124.12		124.15		124.12		123.75		124.16				124.08																														124.08				-2.74		-2.82		-2.7426244		-2.74		-2.73		-2.77		-2.74		-2.78		-2.72		-2.85		-2.74				-2.59				-2.73																														-2.75				-2.66		-2.80		-2.67		-2.66		-2.64				-2.66		-2.70		-2.64		-2.69		-2.66				-2.5				-2.41																														-2.64

		13		124.25		124.10		124.16392		124.18		124.25		124.10		124.01		124.10		124.17		124.20		124.17		123.82		124.2				124.13																														124.13				-2.71		-2.80		-2.6980638		-2.70		-2.70		-2.73		-2.69		-2.73		-2.68		-2.81		-2.70				-2.55				-2.70																														-2.71				-2.63		-2.78		-2.63		-2.62		-2.62				-2.61		-2.65		-2.60		-2.65		-2.62				-2.46				-2.35																														-2.60

		14		124.32		124.15		124.20656		124.22		124.32		124.10		124.05		124.17		124.21		124.24		124.22		123.84		124.24				124.18																														124.18				-2.66		-2.78		-2.6715829		-2.66		-2.66		-2.69		-2.66		-2.68		-2.64		-2.77		-2.66				-2.51				-2.67																														-2.67				-2.59		-2.76		-2.58		-2.58		-2.59				-2.58		-2.60		-2.56		-2.61		-2.58				-2.42				-2.31																														-2.56

		15		124.35		124.20		124.24112		124.27		124.36		124.20		124.11		124.22		124.25		124.28		124.27		123.91		124.28				124.22																														124.23				-2.61		-2.75		-2.6441457		-2.62		-2.61		-2.65		-2.62		-2.63		-2.61		-2.73		-2.62				-2.48				-2.62																														-2.63				-2.54		-2.74		-2.55		-2.54		-2.53				-2.54		-2.57		-2.52		-2.57		-2.54				-2.38				-2.26																														-2.52

		16		124.40		124.23		124.28864		124.31		124.41		124.20		124.15		124.26		124.29		124.32		124.33		123.98		124.32				124.26																														124.27				-2.56		-2.73		-2.6089904		-2.58		-2.58		-2.61		-2.57		-2.59		-2.57		-2.69		-2.57				-2.44				-2.57																														-2.59				-2.48		-2.72		-2.51		-2.50		-2.50				-2.51		-2.51		-2.48		-2.53		-2.49				-2.34				-2.23																														-2.48

		17		124.44		124.27		124.32588		124.35		124.44		124.30		124.18		124.31		124.33		124.36		124.36		124.01		124.36				124.29																														124.31				-2.54		-2.70		-2.5695175		-2.54		-2.55		-2.57		-2.55		-2.55		-2.53		-2.65		-2.53				-2.4				-2.50																														-2.55				-2.45		-2.70		-2.47		-2.46		-2.46				-2.48		-2.47		-2.44		-2.49		-2.45				-2.31				-2.20																														-2.45

		18		124.48		124.30		124.36508		124.39		124.48		124.30		124.20		124.35		124.37		124.40		124.39		124.07		124.39				124.33																														124.34				-2.50		-2.60		-2.5244031		-2.50		-2.49		-2.53		-2.52		-2.51		-2.48		-2.61		-2.49				-2.36				-2.44																														-2.50				-2.42		-2.67		-2.43		-2.42		-2.40				-2.44		-2.43		-2.40		-2.45		-2.41				-2.27				-2.17																														-2.41

		19		124.51		124.33		124.405		124.42		124.51		124.30		124.24		124.39		124.41		124.44		124.42		124.17		124.43				124.37																														124.38				-2.47		-2.57		-2.4853806		-2.46		-2.44		-2.49		-2.47		-2.49		-2.44		-2.57		-2.44				-2.33				-2.39																														-2.47				-2.39		-2.63		-2.40		-2.38		-2.36				-2.40		-2.41		-2.36		-2.41		-2.36				-2.23				-2.13																														-2.37

		20		124.54		124.37		124.4401		124.46		124.56		124.40		124.31		124.42		124.44		124.47		124.46		124.20		124.46				124.40																														124.42				-2.44		-2.53		-2.4446794		-2.42		-2.40		-2.44		-2.45		-2.47		-2.39		-2.53		-2.38				-2.29				-2.36																														-2.43				-2.35		-2.60		-2.36		-2.34		-2.32				-2.37		-2.38		-2.31		-2.37		-2.30				-2.19				-2.09																														-2.33

		21		124.58		124.40		124.47953		124.49		124.59		124.40		124.35		124.46		124.47		124.51		124.50		124.23		124.5				124.45																														124.46				-2.41		-2.50		-2.405631		-2.38		-2.37		-2.40		-2.41		-2.41		-2.36		-2.50		-2.34				-2.25				-2.32																														-2.39				-2.33		-2.55		-2.31		-2.30		-2.28				-2.34		-2.33		-2.27		-2.34		-2.26				-2.16				-2.04																														-2.29

		22		124.62		124.43		124.51268		124.53		124.62		124.40		124.40		124.51		124.51		124.54		124.54		124.25		124.53				124.49																														124.49				-2.38		-2.45		-2.373689		-2.34		-2.33		-2.36		-2.39		-2.36		-2.32		-2.46		-2.29				-2.22				-2.28																														-2.35				-2.30		-2.50		-2.27		-2.27		-2.25				-2.32		-2.27		-2.23		-2.30		-2.21				-2.12				-2.01																														-2.25

		23		124.65		124.47		124.53389		124.56		124.64		124.50		124.43		124.54		124.54		124.58		124.58		124.29		124.56				124.53																														124.53				-2.34		-2.40		-2.321293		-2.30		-2.29		-2.32		-2.35		-2.31		-2.28		-2.42		-2.25				-2.18				-2.25																														-2.31				-2.25		-2.47		-2.23		-2.23		-2.21				-2.27		-2.22		-2.19		-2.25		-2.17				-2.08				-1.97																														-2.21

		24		124.68		124.50		124.56973		124.60		124.67		124.50		124.46		124.55		124.58		124.61		124.60		124.34		124.59				124.56																														124.56				-2.29		-2.30		-2.2763242		-2.27		-2.25		-2.28		-2.30		-2.26		-2.23		-2.38		-2.21				-2.14				-2.21																														-2.26				-2.21		-2.43		-2.19		-2.18		-2.17				-2.23		-2.18		-2.15		-2.22		-2.12				-2.04				-1.91																														-2.17

		25		124.72		124.55		124.60322		124.63		124.71		124.50		124.49		124.58		124.61		124.64		124.64		124.36		124.63				124.60																														124.59				-2.24		-2.27		-2.231838		-2.23		-2.21		-2.24		-2.25		-2.21		-2.19		-2.34		-2.16				-2.1				-2.17																														-2.22				-2.16		-2.40		-2.15		-2.15		-2.12				-2.18		-2.13		-2.11		-2.18		-2.08				-2.01				-1.86																														-2.13

		26		124.75		124.60		124.63919		124.66		124.75		124.50		124.52		124.61		124.64		124.68		124.67		124.46		124.66				124.64																														124.63				-2.22		-2.23		-2.181885		-2.19		-2.16		-2.20		-2.21		-2.17		-2.15		-2.30		-2.13				-2.07				-2.12																														-2.18				-2.13		-2.37		-2.11		-2.10		-2.08				-2.13		-2.10		-2.07		-2.14		-2.04				-1.97				-1.81																														-2.09

		27		124.78		124.63		124.6667		124.69		124.78		124.60		124.56		124.63		124.67		124.71		124.70		124.49		124.69				124.67																														124.66				-2.19		-2.20		-2.1469325		-2.15		-2.12		-2.16		-2.16		-2.16		-2.12		-2.26		-2.09				-2.03				-2.08																														-2.14				-2.10		-2.33		-2.07		-2.06		-2.04				-2.09		-2.07		-2.03		-2.10		-2.01				-1.93				-1.75																														-2.05

		28		124.81		124.67		124.69963		124.72		124.81		124.60		124.57		124.66		124.70		124.74		124.73		124.51		124.72				124.70																														124.69				-2.15		-2.18		-2.1021577		-2.10		-2.07		-2.11		-2.10		-2.13		-2.08		-2.22		-2.04				-1.99				-2.03																														-2.10				-2.06		-2.30		-2.03		-2.02		-1.99				-2.04		-2.04		-1.99		-2.06		-1.96				-1.9				-1.72																														-2.01

		29		124.85		124.70		124.72613		124.75		124.85		124.60		124.62		124.67		124.73		124.77		124.75		124.52		124.74				124.73																														124.72				-2.12		-2.15		-2.0760382		-2.06		-2.04		-2.07		-2.08		-2.08		-2.04		-2.18		-2.00				-1.96				-1.99																														-2.07				-2.03		-2.20		-1.99		-1.98		-1.95				-1.97		-2.00		-1.95		-2.02		-1.92				-1.86				-1.69																														-1.96

		30		124.87		124.73		124.75031		124.79		124.87		124.70		124.65		124.72		124.76		124.80		124.78		124.54		124.77				124.76																														124.75				-2.08		-2.13		-2.0354601		-2.02		-2.02		-2.03		-2.00		-2.04		-1.99		-2.14		-1.96				-1.91				-1.94																														-2.02				-1.98		-2.18		-1.94		-1.94		-1.93				-1.92		-1.95		-1.91		-1.98		-1.87				-1.82				-1.65																														-1.92

		31		124.91		124.77		124.78261		124.82		124.90		124.70		124.67		124.75		124.79		124.83		124.81		124.56		124.8				124.78																														124.78				-2.02		-2.10		-1.9925212		-1.98		-1.98		-1.99		-1.95		-2.00		-1.96		-2.10		-1.91				-1.88				-1.90																														-1.98				-1.93		-2.15		-1.90		-1.90		-1.89				-1.87		-1.92		-1.87		-1.94		-1.83				-1.78				-1.62																														-1.88

		32		124.94		124.80		124.80897		124.85		124.92		124.70		124.69		124.78		124.82		124.86		124.84		124.62		124.83				124.81																														124.80				-1.96		-2.07		-1.953413		-1.94		-1.95		-1.95		-1.92		-1.94		-1.92		-2.06		-1.88				-1.84				-1.84																														-1.94				-1.87		-2.13		-1.86		-1.86		-1.86				-1.85		-1.85		-1.83		-1.90		-1.80				-1.74				-1.58																														-1.84

		33		124.96		124.82		124.83982		124.88		124.98		124.80		124.72		124.81		124.85		124.89		124.87		124.64		124.86				124.84																														124.84				-1.92		-2.03		-1.9174462		-1.90		-1.90		-1.91		-1.88		-1.89		-1.87		-2.02		-1.85				-1.8				-1.81																														-1.90				-1.83		-2.10		-1.82		-1.82		-1.82				-1.80		-1.81		-1.78		-1.85		-1.76				-1.7				-1.55																														-1.80

		34		124.99		124.84		124.86478		124.91		125.01		124.80		124.76		124.83		124.88		124.92		124.90		124.66		124.88				124.87																														124.87				-1.88		-2.00		-1.8789388		-1.86		-1.86		-1.87		-1.84		-1.86		-1.83		-1.98		-1.81				-1.76				-1.78																														-1.86				-1.80		-2.08		-1.78		-1.77		-1.78				-1.75		-1.77		-1.74		-1.81		-1.72				-1.66				-1.52																														-1.77

		35		125.02		124.86		124.89527		124.93		125.05		124.80		124.80		124.85		124.90		124.94		124.93		124.70		124.91				124.90																														124.89				-1.82		-1.95		-1.8466057		-1.82		-1.83		-1.83		-1.76		-1.81		-1.79		-1.94		-1.76				-1.72				-1.74																														-1.82				-1.74		-2.05		-1.74		-1.73		-1.74				-1.68		-1.73		-1.70		-1.77		-1.68				-1.62				-1.49																														-1.72

		36		125.05		124.88		124.92735		124.96		125.07		124.80		124.84		124.87		124.93		124.98		124.96		124.74		124.94				124.93																														124.92				-1.79		-1.90		-1.8167891		-1.77		-1.78		-1.78		-1.70		-1.78		-1.75		-1.90		-1.72				-1.69				-1.70																														-1.78				-1.71		-2.03		-1.70		-1.69		-1.70				-1.62		-1.69		-1.66		-1.73		-1.63				-1.59				-1.44																														-1.68

		37		125.08		124.90		124.95656		124.99		125.09		124.90		124.86		124.89		124.96		125.00		124.99		124.77		124.96				124.96																														124.95				-1.75		-1.87		-1.7684678		-1.73		-1.75		-1.74		-1.66		-1.74		-1.71		-1.86		-1.68				-1.65				-1.66																														-1.74				-1.66		-2.00		-1.66		-1.65		-1.66				-1.58		-1.67		-1.62		-1.69		-1.60				-1.55				-1.39																														-1.64

		38		125.10		124.93		124.98173		125.02		125.13		124.90		124.88		124.92		124.99		125.03		125.02		124.78		124.99				124.98																														124.98				-1.71		-1.83		-1.7131335		-1.69		-1.68		-1.70		-1.61		-1.68		-1.67		-1.82		-1.64				-1.61				-1.63																														-1.69				-1.63		-1.97		-1.62		-1.61		-1.60				-1.54		-1.60		-1.58		-1.65		-1.56				-1.51				-1.36																														-1.60

		39		125.13		124.97		125.00918		125.05		125.15		124.90		124.90		124.94		125.02		125.06		125.05		124.79		125.02				125.01																														125.00				-1.67		-1.80		-1.6599709		-1.65		-1.63		-1.66		-1.58		-1.63		-1.63		-1.78		-1.60				-1.57				-1.60																														-1.65				-1.58		-1.93		-1.57		-1.57		-1.56				-1.50		-1.55		-1.54		-1.61		-1.51				-1.47				-1.32																														-1.56

		40		125.16		125.00		125.04827		125.07		125.18		125.00		124.92		124.98		125.06		125.08		125.07		124.84		125.04				125.04																														125.04				-1.64		-1.77		-1.6172929		-1.61		-1.60		-1.61		-1.51		-1.60		-1.59		-1.74		-1.55				-1.53				-1.55																														-1.61				-1.55		-1.90		-1.52		-1.52		-1.51				-1.42		-1.51		-1.50		-1.57		-1.47				-1.43				-1.28																														-1.51

		41		125.18		125.03		125.08275		125.10		125.20		125.00		124.94		125.01		125.08		125.11		125.11		124.86		125.07				125.08																														125.06				-1.59		-1.73		-1.5784393		-1.57		-1.55		-1.57		-1.47		-1.57		-1.54		-1.70		-1.50				-1.49				-1.50																														-1.57				-1.50		-1.85		-1.48		-1.48		-1.47				-1.38		-1.48		-1.45		-1.52		-1.42				-1.39				-1.24																														-1.47

		42		125.21		125.07		125.12041		125.13		125.24		125.00		124.97		125.05		125.11		125.14		125.14		124.88		125.1				125.11																														125.09				-1.53		-1.70		-1.5446575		-1.52		-1.52		-1.53		-1.43		-1.54		-1.50		-1.66		-1.46				-1.45				-1.47																														-1.53				-1.44		-1.80		-1.44		-1.44		-1.43				-1.32		-1.47		-1.41		-1.48		-1.37				-1.35				-1.19																														-1.43

		43		125.24		125.10		125.14963		125.16		125.26		125.00		124.98		125.07		125.14		125.17		125.17		124.90		125.12				125.13																														125.11				-1.48		-1.65		-1.500153		-1.48		-1.47		-1.49		-1.37		-1.50		-1.46		-1.61		-1.41				-1.41				-1.43																														-1.48				-1.40		-1.77		-1.40		-1.39		-1.39				-1.30		-1.42		-1.37		-1.44		-1.33				-1.31				-1.15																														-1.39

		44		125.27		125.13		125.17509		125.18		125.28		125.10		125.00		125.08		125.17		125.20		125.19		124.94		125.15				125.16																														125.14				-1.43		-1.60		-1.4429063		-1.44		-1.43		-1.44		-1.30		-1.43		-1.42		-1.57		-1.38				-1.37				-1.39																														-1.43				-1.34		-1.73		-1.36		-1.35		-1.34				-1.22		-1.34		-1.33		-1.40		-1.29				-1.27				-1.11																														-1.34

		45		125.30		125.17		125.20189		125.21		125.31		125.10		125.03		125.12		125.20		125.23		125.21		124.98		125.17				125.18																														125.17				-1.38		-1.57		-1.4020816		-1.39		-1.38		-1.40		-1.24		-1.38		-1.37		-1.53		-1.33				-1.33				-1.33																														-1.39				-1.28		-1.70		-1.32		-1.31		-1.29				-1.16		-1.28		-1.28		-1.36		-1.25				-1.23				-1.07																														-1.29

		46		125.33		125.20		125.23192		125.24		125.33		125.10		125.06		125.15		125.22		125.25		125.24		125.04		125.2				125.21																														125.20				-1.33		-1.53		-1.3586068		-1.35		-1.34		-1.36		-1.18		-1.31		-1.33		-1.49		-1.29				-1.29				-1.28																														-1.34				-1.24		-1.65		-1.28		-1.26		-1.25				-1.10		-1.22		-1.24		-1.32		-1.21				-1.19				-1.03																														-1.25

		47		125.36		125.23		125.25632		125.27		125.36		125.10		125.08		125.17		125.25		125.28		125.27		125.06		125.22				125.23																														125.22				-1.30		-1.50		-1.3129358		-1.31		-1.30		-1.32		-1.14		-1.27		-1.29		-1.45		-1.24				-1.25				-1.24																														-1.30				-1.21		-1.60		-1.23		-1.22		-1.21				-1.05		-1.19		-1.19		-1.27		-1.15				-1.15				-0.97																														-1.20

		48		125.39		125.25		125.27897		125.29		125.39		125.20		125.09		125.20		125.28		125.31		125.30		125.10		125.25				125.26																														125.26				-1.25		-1.45		-1.2750939		-1.27		-1.25		-1.27		-1.10		-1.24		-1.24		-1.41		-1.20				-1.21				-1.19																														-1.26				-1.17		-1.57		-1.18		-1.18		-1.16				-1.01		-1.16		-1.15		-1.23		-1.11				-1.11				-0.93																														-1.16

		49		125.41		125.28		125.29798		125.32		125.42		125.20		125.11		125.23		125.31		125.33		125.33		125.11		125.27				125.29																														125.28				-1.21		-1.40		-1.231629		-1.22		-1.20		-1.23		-1.07		-1.21		-1.20		-1.37		-1.16				-1.17				-1.15																														-1.22				-1.11		-1.53		-1.14		-1.14		-1.11				-0.99		-1.13		-1.10		-1.19		-1.07				-1.07				-0.89																														-1.12

		50		125.44		125.30		125.32806		125.35		125.44		125.20		125.14		125.27		125.34		125.36		125.36		125.16		125.3				125.32																														125.31				-1.17		-1.35		-1.1888644		-1.18		-1.16		-1.19		-1.05		-1.15		-1.15		-1.32		-1.10				-1.13				-1.10																														-1.17				-1.07		-1.50		-1.10		-1.09		-1.08				-0.96		-1.06		-1.06		-1.15		-1.01				-1.02				-0.86																														-1.08

		51		125.47		125.33		125.36214		125.37		125.46		125.30		125.17		125.28		125.36		125.39		125.38		125.19		125.32				125.34																														125.34				-1.13		-1.30		-1.1589308		-1.14		-1.12		-1.14		-1.02		-1.13		-1.11		-1.28		-1.07				-1.09				-1.04																														-1.13				-1.04		-1.45		-1.06		-1.05		-1.03				-0.92		-1.04		-1.02		-1.10		-0.97				-0.98				-0.79																														-1.04

		52		125.50		125.35		125.39187		125.40		125.48		125.30		125.19		125.31		125.39		125.41		125.41		125.20		125.35				125.37																														125.36				-1.09		-1.25		-1.1066211		-1.10		-1.08		-1.10		-0.97		-1.11		-1.06		-1.24		-1.03				-1.05				-1.00																														-1.09				-1.00		-1.40		-1.01		-1.01		-0.99				-0.89		-1.02		-0.97		-1.06		-0.94				-0.94				-0.74																														-1.00

		53		125.53		125.38		125.41135		125.43		125.51		125.30		125.22		125.33		125.42		125.44		125.42		125.21		125.37				125.40																														125.38				-1.06		-1.20		-1.060708		-1.05		-1.04		-1.05		-0.95		-1.08		-1.02		-1.20		-0.99				-1.01				-0.97																														-1.05				-0.96		-1.37		-0.97		-0.96		-0.95				-0.87		-0.99		-0.92		-1.02		-0.89				-0.9				-0.71																														-0.96

		54		125.55		125.40		125.43797		125.46		125.53		125.30		125.24		125.34		125.44		125.47		125.46		125.22		125.39				125.42																														125.40				-1.01		-1.15		-1.0156415		-1.01		-1.00		-1.01		-0.88		-1.04		-0.97		-1.15		-0.93				-0.96				-0.92																														-1.00				-0.92		-1.33		-0.93		-0.92		-0.90				-0.80		-0.94		-0.88		-0.97		-0.85				-0.86				-0.68																														-0.92

		55		125.58		125.43		125.46548		125.48		125.57		125.40		125.25		125.36		125.47		125.50		125.49		125.25		125.42				125.44																														125.44				-0.96		-1.10		-0.97302825		-0.97		-0.96		-0.97		-0.85		-1.00		-0.93		-1.11		-0.88				-0.92				-0.85																														-0.96				-0.85		-1.30		-0.88		-0.88		-0.87				-0.77		-0.90		-0.83		-0.93		-0.80				-0.81				-0.66																														-0.87

		56		125.60		125.45		125.49747		125.51		125.60		125.40		125.28		125.38		125.50		125.52		125.51		125.27		125.44				125.46																														125.46				-0.91		-1.05		-0.91362653		-0.92		-0.93		-0.92		-0.81		-0.96		-0.88		-1.07		-0.84				-0.88				-0.81																														-0.92				-0.83		-1.25		-0.83		-0.83		-0.83				-0.73		-0.87		-0.79		-0.89		-0.75				-0.77				-0.62																														-0.83

		57		125.64		125.48		125.5303		125.54		125.63		125.40		125.31		125.41		125.53		125.55		125.54		125.28		125.47				125.49																														125.49				-0.87		-1.00		-0.86828976		-0.88		-0.87		-0.88		-0.77		-0.93		-0.84		-1.02		-0.80				-0.84				-0.78																														-0.87				-0.77		-1.20		-0.79		-0.79		-0.78				-0.68		-0.82		-0.74		-0.84		-0.71				-0.73				-0.57																														-0.78

		58		125.66		125.50		125.5629		125.56		125.66		125.40		125.34		125.43		125.55		125.58		125.57		125.35		125.49				125.51																														125.51				-0.82		-0.95		-0.83071514		-0.84		-0.83		-0.83		-0.75		-0.88		-0.80		-0.98		-0.76				-0.8				-0.75																														-0.83				-0.72		-1.15		-0.75		-0.74		-0.74				-0.65		-0.78		-0.70		-0.80		-0.66				-0.69				-0.52																														-0.74

		59		125.69		125.53		125.59492		125.59		125.67		125.50		125.37		125.45		125.59		125.61		125.59		125.39		125.52				125.53																														125.54				-0.78		-0.90		-0.79872855		-0.79		-0.81		-0.78		-0.69		-0.83		-0.74		-0.94		-0.72				-0.76				-0.72																														-0.79				-0.69		-1.10		-0.71		-0.70		-0.71				-0.61		-0.74		-0.64		-0.75		-0.63				-0.65				-0.46																														-0.70

		60		125.72		125.57		125.61783		125.62		125.69		125.50		125.40		125.49		125.62		125.63		125.62		125.45		125.54				125.56																														125.57				-0.74		-0.87		-0.7479533		-0.75		-0.77		-0.74		-0.67		-0.79		-0.70		-0.89		-0.68				-0.72				-0.67																														-0.75				-0.64		-1.05		-0.66		-0.65		-0.67				-0.57		-0.69		-0.60		-0.71		-0.58				-0.61				-0.40																														-0.65

		61		125.75		125.60		125.64316		125.65		125.72		125.50		125.42		125.52		125.64		125.66		125.65		125.47		125.57				125.58																														125.60				-0.70		-0.83		-0.70494189		-0.70		-0.72		-0.69		-0.64		-0.76		-0.66		-0.85		-0.63				-0.68				-0.61																														-0.71				-0.60		-1.00		-0.61		-0.61		-0.62				-0.54		-0.67		-0.56		-0.67		-0.55				-0.57				-0.36																														-0.61

		62		125.78		125.63		125.68628		125.68		125.75		125.60		125.46		125.55		125.67		125.69		125.67		125.49		125.6				125.61																														125.63				-0.66		-0.80		-0.65319834		-0.66		-0.68		-0.65		-0.59		-0.73		-0.61		-0.81		-0.59				-0.64				-0.54																														-0.66				-0.56		-0.95		-0.56		-0.56		-0.59				-0.51		-0.64		-0.51		-0.62		-0.50				-0.53				-0.31																														-0.57

		63		125.81		125.65		125.72332		125.71		125.78		125.60		125.49		125.58		125.70		125.72		125.70		125.51		125.62				125.63																														125.66				-0.63		-0.75		-0.61364978		-0.61		-0.63		-0.60		-0.57		-0.68		-0.56		-0.76		-0.53				-0.6				-0.49																														-0.62				-0.53		-0.90		-0.52		-0.52		-0.53				-0.48		-0.60		-0.47		-0.58		-0.43				-0.49				-0.24																														-0.52

		64		125.85		125.68		125.7476		125.74		125.80		125.60		125.50		125.62		125.73		125.75		125.74		125.53		125.65				125.65																														125.68				-0.58		-0.70		-0.55557112		-0.56		-0.60		-0.56		-0.53		-0.64		-0.52		-0.72		-0.48				-0.56				-0.45																														-0.57				-0.48		-0.85		-0.48		-0.47		-0.50				-0.45		-0.55		-0.42		-0.53		-0.38				-0.45				-0.19																														-0.48

		65		125.88		125.70		125.78307		125.76		125.82		125.60		125.57		125.64		125.76		125.78		125.76		125.54		125.67				125.68																														125.71				-0.53		-0.65		-0.51376012		-0.52		-0.56		-0.51		-0.51		-0.61		-0.47		-0.67		-0.45				-0.52				-0.40																														-0.53				-0.43		-0.80		-0.43		-0.42		-0.45				-0.42		-0.51		-0.37		-0.48		-0.35				-0.41				-0.14																														-0.43

		66		125.91		125.73		125.80249		125.79		125.86		125.70		125.59		125.66		125.79		125.81		125.79		125.58		125.7				125.70																														125.74				-0.48		-0.60		-0.47262793		-0.47		-0.52		-0.47		-0.48		-0.55		-0.42		-0.63		-0.39				-0.48				-0.32																														-0.48				-0.38		-0.75		-0.39		-0.38		-0.42				-0.38		-0.45		-0.32		-0.44		-0.30				-0.36				-0.09																														-0.39

		67		125.94		125.77		125.83434		125.82		125.89		125.70		125.65		125.71		125.82		125.84		125.82		125.63		125.72				125.73																														125.78				-0.45		-0.50		-0.43086102		-0.42		-0.48		-0.42		-0.43		-0.51		-0.37		-0.59		-0.35				-0.43				-0.26																														-0.43				-0.34		-0.70		-0.34		-0.33		-0.37				-0.33		-0.41		-0.27		-0.40		-0.25				-0.32				-0.05																														-0.34

		68		125.96		125.80		125.86125		125.85		125.91		125.70		125.68		125.74		125.85		125.86		125.84		125.67		125.75				125.77																														125.80				-0.40		-0.45		-0.39226816		-0.38		-0.44		-0.37		-0.34		-0.48		-0.32		-0.54		-0.32				-0.39				-0.21																														-0.39				-0.31		-0.65		-0.29		-0.28		-0.34				-0.25		-0.38		-0.22		-0.35		-0.21				-0.28				-0.02																														-0.30

		69		125.99		125.83		125.88955		125.88		125.94		125.80		125.70		125.77		125.88		125.90		125.87		125.71		125.77				125.81																														125.84				-0.37		-0.40		-0.34098784		-0.33		-0.40		-0.33		-0.30		-0.41		-0.27		-0.50		-0.28				-0.35				-0.15																														-0.34				-0.27		-0.60		-0.24		-0.24		-0.30				-0.20		-0.33		-0.17		-0.30		-0.18				-0.23				0.02																														-0.25

		70		126.02		125.87		125.92328		125.92		125.97		125.80		125.74		125.80		125.91		125.93		125.91		125.74		125.8				125.85																														125.87				-0.32		-0.30		-0.29651818		-0.29		-0.36		-0.28		-0.25		-0.39		-0.23		-0.45		-0.24				-0.31				-0.12																														-0.30				-0.22		-0.55		-0.19		-0.19		-0.26				-0.17		-0.30		-0.12		-0.25		-0.14				-0.19				0.07																														-0.21

		71		126.05		125.90		125.94923		125.95		126.00		125.80		125.78		125.83		125.94		125.96		125.94		125.78		125.82				125.89																														125.90				-0.28		-0.25		-0.25791019		-0.24		-0.31		-0.24		-0.21		-0.34		-0.18		-0.41		-0.21				-0.26				-0.08																														-0.25				-0.17		-0.50		-0.15		-0.14		-0.21				-0.12		-0.25		-0.08		-0.21		-0.11				-0.15				0.13																														-0.16

		72		126.09		125.93		125.97749		125.98		126.04		125.90		125.82		125.86		125.97		125.99		125.98		125.80		125.85				125.92																														125.94				-0.24		-0.20		-0.21754088		-0.19		-0.26		-0.19		-0.17		-0.29		-0.13		-0.36		-0.15				-0.22				-0.04																														-0.20				-0.14		-0.40		-0.11		-0.09		-0.16				-0.07		-0.19		-0.03		-0.16		-0.05				-0.11				0.20																														-0.11

		73		126.13		125.95		126.01975		126.01		126.06		125.90		125.86		125.88		126.00		126.02		126.01		125.82		125.88				125.96																														125.96				-0.16		-0.15		-0.1624657		-0.15		-0.22		-0.14		-0.12		-0.26		-0.08		-0.31		-0.08				-0.18				0.02																														-0.15				-0.06		-0.30		-0.06		-0.05		-0.11				-0.02		-0.17		0.02		-0.12		0.01				-0.07				0.23																														-0.06

		74		126.16		125.98		126.05177		126.04		126.09		125.90		125.88		125.91		126.03		126.05		126.04		125.89		125.9				125.99																														125.99				-0.10		-0.10		-0.10908664		-0.10		-0.17		-0.10		-0.07		-0.23		-0.03		-0.27		-0.04				-0.14				0.09																														-0.11				-0.01		-0.25		-0.00		0.00		-0.06				0.02		-0.12		0.07		-0.07		0.07				-0.02				0.27																														-0.01

		75		126.19		126.00		126.08616		126.07		126.11		126.00		125.90		125.94		126.07		126.09		126.07		125.90		125.93				126.02																														126.03				-0.06		-0.05		-0.060358396		-0.05		-0.12		-0.05		-0.02		-0.18		0.01		-0.22		0.02				-0.09				0.13																														-0.06				0.05		-0.20		0.05		0.05		-0.02				0.07		-0.09		0.12		-0.02		0.11				0.03				0.30																														0.04

		76		126.23		126.03		126.12097		126.11		126.15		126.00		125.96		125.97		126.10		126.12		126.11		125.93		125.96				126.05																														126.06				-0.01		0.00		-0.000284013		-0.00		-0.08		-0.00		0.01		-0.14		0.07		-0.18		0.07				-0.05				0.17																														-0.01				0.09		-0.10		0.09		0.10		0.03				0.09		-0.04		0.17		0.02		0.16				0.07				0.33																														0.08

		77		126.26		126.07		126.15342		126.14		126.18		126.00		125.99		126.02		126.14		126.15		126.15		125.97		125.99				126.08																														126.09				0.04		0.05		0.042140545		0.05		-0.03		0.05		0.04		-0.09		0.11		-0.13		0.11				0				0.21																														0.03				0.15		-0.05		0.14		0.15		0.07				0.15		0.01		0.22		0.07		0.22				0.12				0.37																														0.13

		78		126.29		126.10		126.18876		126.18		126.22		126.10		126.02		126.07		126.17		126.19		126.19		125.99		126.01				126.11																														126.13				0.08		0.10		0.079980245		0.10		0.01		0.09		0.09		-0.05		0.16		-0.08		0.17				0.04				0.24																														0.08				0.19		0.00		0.18		0.20		0.12				0.18		0.04		0.27		0.12		0.27				0.16				0.40																														0.18

		79		126.32		126.13		126.22616		126.21		126.26		126.10		126.06		126.14		126.21		126.23		126.22		126.01		126.04				126.15																														126.16				0.12		0.15		0.12406541		0.14		0.06		0.14		0.11		0.01		0.21		-0.04		0.21				0.09				0.27																														0.12				0.22		0.05		0.24		0.25		0.16				0.20		0.10		0.31		0.17		0.31				0.21				0.43																														0.22

		80		126.36		126.17		126.25624		126.25		126.29		126.10		126.09		126.19		126.24		126.27		126.27		126.06		126.07				126.18																														126.20				0.17		0.20		0.17504073		0.19		0.13		0.19		0.14		0.05		0.26		0.01		0.25				0.14				0.31																														0.17				0.28		0.10		0.29		0.30		0.24				0.22		0.14		0.37		0.21		0.36				0.26				0.47																														0.27

		81		126.39		126.20		126.28546		126.29		126.35		126.20		126.13		126.23		126.28		126.30		126.30		126.14		126.1				126.22																														126.24				0.22		0.25		0.22158973		0.24		0.18		0.24		0.18		0.10		0.31		0.06		0.30				0.19				0.35																														0.22				0.33		0.20		0.33		0.35		0.28				0.27		0.21		0.42		0.27		0.41				0.31				0.50																														0.32

		82		126.44		126.25		126.3254		126.32		126.39		126.20		126.17		126.28		126.32		126.34		126.35		126.22		126.13				126.26																														126.29				0.27		0.30		0.27171992		0.29		0.22		0.29		0.21		0.14		0.36		0.11		0.36				0.24				0.38																														0.26				0.38		0.25		0.38		0.40		0.33				0.31		0.24		0.47		0.31		0.47				0.36				0.54																														0.37

		83		126.48		126.30		126.36451		126.36		126.44		126.30		126.20		126.32		126.37		126.38		126.39		126.32		126.16				126.31																														126.34				0.31		0.33		0.3213557		0.34		0.27		0.34		0.25		0.18		0.40		0.15		0.40				0.29				0.43																														0.31				0.41		0.30		0.43		0.44		0.38				0.35		0.29		0.51		0.36		0.51				0.41				0.60																														0.42

		84		126.52		126.33		126.40842		126.40		126.47		126.30		126.23		126.37		126.41		126.42		126.43		126.33		126.19				126.35																														126.37				0.35		0.37		0.37368084		0.39		0.32		0.38		0.27		0.21		0.45		0.20		0.44				0.35				0.50																														0.35				0.46		0.35		0.49		0.49		0.43				0.37		0.31		0.56		0.41		0.55				0.47				0.66																														0.46

		85		126.57		126.37		126.46276		126.45		126.52		126.30		126.27		126.41		126.45		126.47		126.49		126.36		126.23				126.39																														126.41				0.39		0.40		0.43050509		0.44		0.35		0.43		0.35		0.24		0.50		0.25		0.49				0.4				0.55																														0.40				0.50		0.40		0.54		0.54		0.47				0.45		0.34		0.61		0.46		0.59				0.52				0.71																														0.51

		86		126.62		126.40		126.51912		126.49		126.57		126.40		126.31		126.49		126.50		126.51		126.52		126.39		126.26				126.42																														126.46				0.44		0.50		0.47978872		0.49		0.41		0.48		0.43		0.28		0.54		0.30		0.55				0.45				0.59																														0.46				0.56		0.43		0.58		0.60		0.52				0.53		0.39		0.66		0.51		0.65				0.57				0.74																														0.56

		87		126.66		126.45		126.57788		126.54		126.60		126.40		126.35		126.53		126.55		126.56		126.57		126.46		126.3				126.46																														126.50				0.50		0.53		0.53309654		0.54		0.46		0.53		0.49		0.32		0.60		0.35		0.59				0.51				0.64																														0.51				0.60		0.47		0.63		0.65		0.58				0.58		0.44		0.71		0.56		0.70				0.63				0.80																														0.61

		88		126.71		126.50		126.61414		126.58		126.63		126.50		126.38		126.58		126.60		126.61		126.61		126.52		126.33				126.50																														126.55				0.56		0.57		0.58311834		0.59		0.54		0.58		0.57		0.37		0.65		0.40		0.65				0.57				0.68																														0.56				0.67		0.50		0.69		0.70		0.65				0.66		0.48		0.77		0.61		0.76				0.69				0.84																														0.67

		89		126.77		126.55		126.66947		126.64		126.69		126.50		126.48		126.62		126.65		126.66		126.65		126.55		126.37				126.55																														126.60				0.61		0.60		0.63210867		0.64		0.59		0.63		0.60		0.42		0.71		0.45		0.69				0.63				0.72																														0.61				0.71		0.60		0.74		0.75		0.71				0.69		0.52		0.82		0.66		0.81				0.75				0.87																														0.72

		90		126.85		126.60		126.71806		126.69		126.73		126.60		126.51		126.67		126.70		126.71		126.71		126.68		126.41				126.60																														126.65				0.64		0.65		0.68078184		0.69		0.64		0.68		0.65		0.47		0.76		0.49		0.74				0.69				0.76																														0.66				0.75		0.70		0.79		0.80		0.77				0.76		0.58		0.88		0.71		0.85				0.81				0.90																														0.77

		91		126.90		126.65		126.77711		126.75		126.80		126.70		126.56		126.70		126.76		126.77		126.78		126.77		126.45				126.64																														126.71				0.69		0.70		0.73444466		0.74		0.72		0.73		0.73		0.54		0.81		0.54		0.80				0.75				0.80																														0.71				0.80		0.75		0.84		0.85		0.83				0.84		0.65		0.93		0.76		0.91				0.88				0.92																														0.83

		92		126.97		126.70		126.85499		126.82		126.86		126.70		126.63		126.75		126.82		126.83		126.83		126.82		126.49				126.68																														126.77				0.73		0.75		0.79289068		0.79		0.77		0.78		0.78		0.60		0.86		0.59		0.84				0.82				0.83																														0.76				0.84		0.80		0.89		0.90		0.89				0.89		0.71		0.98		0.81		0.95				0.95				0.95																														0.88

		93		127.05		126.80		126.9168		126.89		126.91		126.80		126.69		126.84		126.90		126.90		126.90		126.89		126.54				126.76																														126.84				0.78		0.80		0.83732067		0.85		0.84		0.83		0.84		0.63		0.91		0.64		0.89				0.89				0.86																														0.82				0.90		0.85		0.94		0.96		0.96				0.94		0.75		1.03		0.87		1.01				1.02				0.99																														0.93

		94		127.11		126.90		126.9875		126.96		126.97		126.90		126.82		126.92		126.99		126.97		126.99		126.92		126.59				126.85																														126.92				0.82		0.85		0.88357832		0.90		0.89		0.88		0.90		0.67		0.97		0.69		0.94				0.97				0.90																														0.87				0.94		0.90		1.00		1.01		1.01				1.00		0.78		1.09		0.92		1.05				1.1				1.03																														0.99

		95		127.16		127.00		127.07053		127.05		127.07		127.00		126.89		127.02		127.08		127.06		127.08		126.92		126.64				126.97																														127.00				0.89		0.90		0.9302319		0.95		0.94		0.93		0.94		0.73		1.02		0.74		0.99				1.05				0.94																														0.92				1.02		0.95		1.05		1.06		1.06				1.07		0.83		1.14		0.97		1.10				1.18				1.08																														1.04

		96		127.27		127.10		127.16886		127.15		127.17		127.10		126.97		127.11		127.17		127.17		127.17		126.93		126.69				127.08																														127.09				0.95		0.95		1.0031069		1.00		0.99		0.98		1.01		0.74		1.08		0.79		1.03				1.14				0.98																														0.97				1.07		1.00		1.11		1.12		1.12				1.13		0.86		1.20		1.02		1.15				1.27				1.12																														1.10
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		Source		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12				Thales/Magister																																Mean				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12		0		Thales/Magister		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean				Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Company 10		Company 11		Company 12		0		Thales/Magister		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean





		Coupling Loss																																																																Geometry SINR - with white noise added																 																																														Geometry SIR - without white noise added

		0		119.28		122.40		121.46		122.33		121.98		121.15		122.09		122.19				121.98		123.07		121.99				122.50																																121.87				6.36		6.70		6.19		6.53		-0.63		5.80		6.35		6.53				6.32		6.34		6.56				6.55																																5.80				7.42		7.70		7.29		7.44		-0.48		7.19		7.47		7.55				7.39		7.41		7.39				7.50																																6.77

		1		123.21		123.10		123.08		123.15		122.56		123.10		123.11		123.00				123.13		123.32		122.92				122.96																																123.05				6.82		7.10		6.92		6.92		6.80		6.81		6.85		6.92				6.89		6.88		6.88				6.77																																6.88				7.73		8.00		7.83		7.86		7.64		7.72		7.80		7.85				7.85		7.79		7.73				7.72																																7.79

		2		123.45		123.30		123.32		123.36		123.04		123.35		123.35		123.20				123.34		123.47		123.18				123.22																																123.30				6.98		7.20		7.07		7.07		6.89		6.97		7.06		7.11				7.04		7.03		6.97				6.96																																7.03				7.91		8.10		8.00		8.06		7.70		7.89		8.00		8.04				8.03		7.96		7.85				7.79																																7.94

		3		123.62		123.50		123.47		123.53		123.19		123.50		123.53		123.38				123.47		123.58		123.38				123.48																																123.47				7.07		7.30		7.18		7.16		7.00		7.08		7.16		7.21				7.17		7.13		7.03				7.00																																7.12				8.05		8.20		8.11		8.16		7.81		8.01		8.12		8.15				8.15		8.08		8.00				7.86																																8.06

		4		123.74		123.70		123.59		123.64		123.31		123.62		123.63		123.51				123.58		123.68		123.48				123.58																																123.59				7.19		7.40		7.27		7.22		7.06		7.16		7.25		7.29				7.24		7.22		7.13				7.04																																7.21				8.14		8.30		8.21		8.24		7.92		8.10		8.22		8.21				8.24		8.17		8.02				7.94																																8.14

		5		123.86		123.75		123.69		123.72		123.39		123.71		123.74		123.61				123.68		123.76		123.60				123.65																																123.68				7.27		7.45		7.34		7.31		7.22		7.24		7.32		7.36				7.31		7.30		7.18				7.12																																7.28				8.21		8.35		8.28		8.29		8.06		8.17		8.28		8.30				8.31		8.24		8.04				8.05																																8.22

		6		123.95		123.80		123.77		123.80		123.46		123.79		123.83		123.72				123.76		123.83		123.67				123.72																																123.76				7.31		7.50		7.40		7.37		7.28		7.29		7.36		7.41				7.39		7.35		7.21				7.17																																7.34				8.28		8.40		8.35		8.35		8.14		8.23		8.35		8.36				8.38		8.30		8.07				8.10																																8.27

		7		124.03		123.85		123.84		123.88		123.55		123.87		123.91		123.76				123.84		123.90		123.76				123.78																																123.83				7.35		7.55		7.45		7.40		7.34		7.34		7.41		7.47				7.43		7.41		7.27				7.20																																7.39				8.31		8.43		8.40		8.39		8.22		8.29		8.39		8.41				8.43		8.34		8.13				8.18																																8.33

		8		124.11		123.90		123.91		123.92		123.60		123.93		123.97		123.83				123.92		123.96		123.81				123.84																																123.89				7.39		7.60		7.50		7.46		7.39		7.39		7.45		7.51				7.47		7.45		7.31				7.24																																7.43				8.37		8.47		8.45		8.45		8.28		8.34		8.43		8.46				8.48		8.39		8.15				8.21																																8.37

		9		124.18		123.95		123.97		123.97		123.69		123.99		124.02		123.89				123.98		124.01		123.85				123.91																																123.95				7.43		7.63		7.54		7.50		7.47		7.43		7.51		7.55				7.51		7.50		7.34				7.29																																7.47				8.42		8.50		8.49		8.49		8.32		8.38		8.48		8.49				8.52		8.43		8.18				8.26																																8.41

		10		124.23		124.00		124.03		124.03		123.77		124.05		124.09		123.94				124.03		124.07		123.89				123.98																																124.01				7.47		7.65		7.58		7.54		7.51		7.47		7.54		7.59				7.55		7.53		7.38				7.33																																7.51				8.47		8.55		8.52		8.52		8.38		8.42		8.53		8.53				8.56		8.47		8.24				8.31																																8.46

		11		124.29		124.05		124.08		124.12		123.81		124.10		124.12		123.99				124.10		124.11		123.95				124.05																																124.06				7.51		7.68		7.61		7.57		7.54		7.50		7.56		7.62				7.58		7.56		7.44				7.38																																7.55				8.49		8.60		8.56		8.55		8.42		8.45		8.55		8.57				8.59		8.51		8.29				8.36																																8.49

		12		124.34		124.10		124.13		124.16		123.87		124.15		124.17		124.05				124.14		124.16		124.02				124.10																																124.12				7.55		7.70		7.64		7.60		7.58		7.54		7.60		7.66				7.61		7.60		7.48				7.46																																7.59				8.52		8.61		8.59		8.59		8.47		8.48		8.58		8.60				8.61		8.54		8.32				8.38																																8.52

		13		124.39		124.15		124.17		124.22		123.94		124.20		124.22		124.10				124.19		124.20		124.07				124.14																																124.16				7.57		7.72		7.67		7.63		7.61		7.57		7.63		7.68				7.64		7.63		7.51				7.51																																7.61				8.54		8.63		8.61		8.61		8.50		8.51		8.61		8.62				8.64		8.56		8.36				8.41																																8.55

		14		124.43		124.20		124.22		124.25		123.99		124.24		124.26		124.15				124.23		124.24		124.12				124.18																																124.21				7.60		7.74		7.69		7.65		7.62		7.60		7.65		7.71				7.67		7.65		7.54				7.55																																7.64				8.57		8.64		8.64		8.63		8.52		8.53		8.63		8.65				8.66		8.59		8.39				8.43																																8.57

		15		124.48		124.25		124.26		124.29		124.03		124.28		124.31		124.19				124.28		124.28		124.17				124.23																																124.25				7.62		7.76		7.72		7.68		7.65		7.63		7.68		7.74				7.70		7.68		7.57				7.58																																7.67				8.59		8.66		8.66		8.64		8.54		8.56		8.66		8.68				8.69		8.61		8.41				8.46																																8.60

		16		124.52		124.30		124.30		124.35		124.09		124.32		124.35		124.24				124.31		124.32		124.20				124.31																																124.30				7.64		7.78		7.74		7.69		7.67		7.65		7.70		7.76				7.72		7.70		7.58				7.61																																7.69				8.61		8.67		8.68		8.67		8.56		8.58		8.67		8.70				8.71		8.63		8.43				8.49																																8.62

		17		124.57		124.33		124.34		124.39		124.12		124.36		124.39		124.28				124.35		124.36		124.25				124.40																																124.35				7.67		7.80		7.77		7.71		7.70		7.68		7.73		7.79				7.74		7.72		7.61				7.64																																7.71				8.63		8.69		8.70		8.69		8.60		8.60		8.69		8.73				8.73		8.65		8.47				8.54																																8.64

		18		124.62		124.37		124.38		124.42		124.15		124.40		124.43		124.33				124.38		124.39		124.29				124.44																																124.38				7.69		7.81		7.79		7.73		7.74		7.71		7.75		7.81				7.76		7.75		7.62				7.67																																7.73				8.66		8.70		8.72		8.71		8.63		8.62		8.71		8.75				8.75		8.67		8.51				8.60																																8.67

		19		124.66		124.40		124.42		124.47		124.17		124.44		124.47		124.37				124.42		124.43		124.32				124.47																																124.42				7.71		7.83		7.81		7.75		7.77		7.73		7.77		7.83				7.78		7.77		7.63				7.70																																7.76				8.67		8.72		8.74		8.73		8.64		8.64		8.73		8.77				8.77		8.70		8.51				8.62																																8.69

		20		124.70		124.43		124.46		124.52		124.22		124.47		124.50		124.42				124.46		124.46		124.36				124.50																																124.46				7.74		7.84		7.83		7.78		7.79		7.75		7.79		7.85				7.81		7.79		7.66				7.72																																7.78				8.69		8.74		8.76		8.75		8.66		8.66		8.75		8.79				8.79		8.72		8.52				8.63																																8.71

		21		124.74		124.47		124.49		124.56		124.24		124.51		124.54		124.46				124.49		124.50		124.42				124.55																																124.50				7.76		7.86		7.85		7.80		7.81		7.77		7.81		7.87				7.83		7.81		7.68				7.75																																7.80				8.71		8.76		8.78		8.78		8.68		8.68		8.77		8.80				8.80		8.73		8.52				8.65																																8.72

		22		124.78		124.50		124.53		124.60		124.27		124.54		124.58		124.50				124.53		124.53		124.45				124.59																																124.53				7.77		7.87		7.87		7.82		7.83		7.80		7.83		7.89				7.85		7.83		7.70				7.78																																7.82				8.72		8.78		8.80		8.80		8.69		8.70		8.79		8.81				8.80		8.75		8.53				8.68																																8.74

		23		124.81		124.53		124.56		124.63		124.32		124.58		124.61		124.53				124.56		124.57		124.47				124.62																																124.57				7.80		7.89		7.88		7.83		7.85		7.82		7.85		7.91				7.86		7.85		7.71				7.80																																7.84				8.74		8.80		8.80		8.81		8.71		8.72		8.80		8.81				8.81		8.77		8.54				8.71																																8.75

		24		124.85		124.57		124.60		124.67		124.37		124.61		124.65		124.57				124.59		124.60		124.50				124.65																																124.60				7.82		7.90		7.90		7.85		7.88		7.83		7.87		7.93				7.88		7.87		7.73				7.82																																7.86				8.75		8.81		8.81		8.82		8.73		8.73		8.81		8.82				8.82		8.78		8.54				8.74																																8.76

		25		124.88		124.60		124.63		124.71		124.39		124.64		124.68		124.60				124.63		124.63		124.53				124.68																																124.63				7.84		7.92		7.92		7.86		7.89		7.85		7.88		7.95				7.90		7.88		7.74				7.84																																7.87				8.76		8.81		8.82		8.82		8.76		8.75		8.82		8.83				8.82		8.79		8.55				8.76																																8.77

		26		124.92		124.63		124.66		124.74		124.42		124.68		124.71		124.63				124.66		124.66		124.55				124.71																																124.66				7.85		7.93		7.93		7.87		7.91		7.87		7.90		7.97				7.91		7.90		7.75				7.86																																7.89				8.77		8.82		8.83		8.83		8.78		8.76		8.82		8.83				8.83		8.79		8.55				8.78																																8.78

		27		124.95		124.65		124.69		124.76		124.45		124.71		124.73		124.66				124.69		124.69		124.57				124.74																																124.69				7.86		7.95		7.95		7.89		7.94		7.89		7.92		7.98				7.93		7.92		7.76				7.88																																7.91				8.78		8.83		8.83		8.83		8.79		8.77		8.83		8.84				8.84		8.80		8.56				8.80																																8.79

		28		124.98		124.68		124.72		124.80		124.47		124.74		124.75		124.69				124.72		124.72		124.60				124.76																																124.72				7.88		7.97		7.97		7.91		7.95		7.91		7.93		7.99				7.94		7.93		7.78				7.90																																7.92				8.79		8.83		8.84		8.84		8.80		8.78		8.84		8.85				8.85		8.81		8.58				8.81																																8.80

		29		125.01		124.70		124.75		124.83		124.50		124.77		124.78		124.72				124.75		124.75		124.62				124.79																																124.75				7.90		7.98		7.98		7.92		7.97		7.93		7.94		8.01				7.95		7.95		7.79				7.92																																7.94				8.80		8.84		8.85		8.85		8.81		8.78		8.84		8.85				8.86		8.82		8.59				8.82																																8.81

		30		125.04		124.73		124.79		124.87		124.54		124.80		124.81		124.75				124.78		124.78		124.65				124.82																																124.78				7.91		8.00		7.99		7.94		7.99		7.95		7.96		8.02				7.97		7.96		7.80				7.94																																7.95				8.81		8.85		8.85		8.86		8.82		8.79		8.85		8.86				8.86		8.83		8.60				8.83																																8.82

		31		125.07		124.75		124.82		124.91		124.57		124.83		124.85		124.79				124.80		124.80		124.67				124.85																																124.81				7.92		8.01		8.01		7.96		8.00		7.96		7.97		8.03				7.98		7.98		7.81				7.95																																7.97				8.82		8.85		8.86		8.87		8.83		8.80		8.86		8.87				8.87		8.84		8.60				8.83																																8.82

		32		125.10		124.78		124.84		124.95		124.60		124.86		124.88		124.81				124.84		124.83		124.70				124.87																																124.84				7.94		8.03		8.02		7.97		8.02		7.98		7.99		8.04				7.99		7.99		7.81				7.97																																7.98				8.82		8.86		8.87		8.87		8.84		8.80		8.87		8.87				8.87		8.85		8.61				8.84																																8.83

		33		125.13		124.80		124.87		124.98		124.63		124.89		124.91		124.85				124.86		124.86		124.71				124.90																																124.87				7.96		8.04		8.03		7.98		8.04		7.99		8.00		8.05				8.00		8.01		7.82				7.98																																7.99				8.83		8.87		8.87		8.88		8.85		8.81		8.87		8.88				8.88		8.86		8.61				8.85																																8.84

		34		125.16		124.83		124.90		125.01		124.65		124.92		124.94		124.88				124.89		124.89		124.75				124.93																																124.90				7.97		8.05		8.04		7.99		8.06		8.01		8.01		8.07				8.01		8.02		7.84				8.00																																8.01				8.84		8.87		8.88		8.89		8.85		8.82		8.88		8.89				8.89		8.86		8.61				8.86																																8.84

		35		125.19		124.87		124.93		125.03		124.68		124.94		124.97		124.92				124.92		124.91		124.78				124.96																																124.93				7.98		8.06		8.06		8.00		8.08		8.02		8.02		8.08				8.02		8.03		7.85				8.01																																8.02				8.85		8.88		8.89		8.89		8.86		8.82		8.88		8.90				8.89		8.87		8.63				8.87																																8.85

		36		125.23		124.90		124.96		125.07		124.70		124.97		125.00		124.95				124.95		124.94		124.81				124.99																																124.96				7.99		8.08		8.07		8.01		8.09		8.04		8.03		8.08				8.03		8.04		7.85				8.02																																8.03				8.86		8.89		8.89		8.90		8.86		8.83		8.89		8.90				8.90		8.88		8.63				8.87																																8.86

		37		125.26		124.93		124.99		125.09		124.72		125.00		125.02		124.97				124.98		124.97		124.85				125.01																																124.98				8.00		8.09		8.08		8.02		8.10		8.05		8.04		8.09				8.04		8.05		7.86				8.03																																8.04				8.86		8.89		8.90		8.90		8.87		8.84		8.90		8.91				8.91		8.89		8.64				8.88																																8.87

		38		125.29		124.95		125.01		125.12		124.76		125.03		125.05		125.01				125.01		124.99		124.87				125.04																																125.01				8.01		8.10		8.09		8.03		8.10		8.07		8.05		8.1				8.05		8.07		7.87				8.03																																8.05				8.87		8.90		8.91		8.91		8.88		8.84		8.90		8.91				8.91		8.89		8.64				8.89																																8.87

		39		125.32		124.98		125.04		125.14		124.79		125.06		125.08		125.03				125.03		125.02		124.91				125.06																																125.04				8.03		8.11		8.10		8.04		8.11		8.08		8.06		8.11				8.06		8.08		7.88				8.04																																8.06				8.87		8.91		8.91		8.91		8.88		8.85		8.91		8.92				8.92		8.90		8.65				8.89																																8.88

		40		125.34		125.00		125.07		125.16		124.83		125.08		125.11		125.07				125.06		125.05		124.95				125.09																																125.07				8.04		8.12		8.10		8.06		8.13		8.09		8.07		8.12				8.07		8.09		7.88				8.05																																8.07				8.88		8.91		8.92		8.92		8.89		8.86		8.92		8.93				8.92		8.91		8.66				8.90																																8.88

		41		125.37		125.03		125.10		125.18		124.86		125.11		125.13		125.09				125.09		125.07		124.99				125.11																																125.09				8.05		8.12		8.11		8.07		8.14		8.10		8.07		8.13				8.08		8.10		7.91				8.06																																8.08				8.88		8.92		8.92		8.93		8.89		8.86		8.92		8.93				8.93		8.91		8.67				8.91																																8.89

		42		125.41		125.05		125.12		125.21		124.89		125.14		125.15		125.12				125.13		125.10		125.01				125.14																																125.12				8.06		8.13		8.12		8.08		8.15		8.12		8.08		8.14				8.08		8.11		7.92				8.07																																8.09				8.89		8.92		8.93		8.94		8.90		8.87		8.93		8.94				8.93		8.92		8.67				8.91																																8.90

		43		125.43		125.07		125.15		125.25		124.92		125.17		125.18		125.14				125.15		125.13		125.03				125.16																																125.15				8.07		8.14		8.13		8.08		8.16		8.13		8.09		8.14				8.09		8.12		7.94				8.08																																8.10				8.90		8.93		8.93		8.94		8.90		8.87		8.93		8.94				8.94		8.93		8.68				8.92																																8.90

		44		125.46		125.10		125.18		125.26		124.95		125.20		125.21		125.16				125.18		125.15		125.06				125.19																																125.17				8.07		8.15		8.14		8.09		8.16		8.14		8.10		8.15				8.10		8.12		7.94				8.08																																8.10				8.90		8.93		8.94		8.95		8.90		8.88		8.94		8.95				8.95		8.94		8.68				8.92																																8.91

		45		125.49		125.13		125.20		125.30		124.98		125.23		125.23		125.18				125.21		125.18		125.09				125.21																																125.20				8.08		8.15		8.14		8.10		8.17		8.15		8.11		8.15				8.11		8.13		7.96				8.09																																8.11				8.91		8.94		8.95		8.95		8.91		8.88		8.94		8.95				8.95		8.94		8.69				8.93																																8.91

		46		125.52		125.17		125.23		125.33		125.01		125.25		125.26		125.22				125.24		125.21		125.12				125.23																																125.23				8.08		8.16		8.15		8.10		8.18		8.16		8.12		8.16				8.11		8.14		7.96				8.10																																8.12				8.91		8.94		8.95		8.95		8.92		8.89		8.95		8.96				8.96		8.95		8.70				8.94																																8.92

		47		125.55		125.20		125.26		125.36		125.05		125.28		125.29		125.24				125.27		125.23		125.15				125.26																																125.26				8.09		8.17		8.16		8.11		8.19		8.17		8.12		8.17				8.12		8.15		7.97				8.11																																8.13				8.92		8.95		8.96		8.96		8.92		8.90		8.95		8.96				8.96		8.96		8.71				8.94																																8.92

		48		125.58		125.23		125.29		125.39		125.09		125.31		125.31		125.27				125.30		125.26		125.20				125.28																																125.29				8.10		8.18		8.16		8.12		8.20		8.18		8.13		8.17				8.13		8.15		7.97				8.12																																8.13				8.92		8.95		8.96		8.97		8.93		8.90		8.96		8.97				8.97		8.96		8.72				8.95																																8.93

		49		125.61		125.27		125.31		125.42		125.12		125.33		125.34		125.30				125.33		125.28		125.21				125.31																																125.32				8.10		8.18		8.17		8.13		8.21		8.19		8.14		8.18				8.13		8.16		7.98				8.14																																8.14				8.93		8.96		8.97		8.97		8.94		8.91		8.96		8.97				8.97		8.97		8.72				8.95																																8.93

		50		125.64		125.30		125.34		125.45		125.14		125.36		125.37		125.32				125.35		125.31		125.24				125.35																																125.35				8.11		8.19		8.18		8.13		8.21		8.20		8.14		8.19				8.14		8.17		7.98				8.15																																8.15				8.93		8.96		8.97		8.98		8.94		8.91		8.97		8.97				8.97		8.97		8.74				8.96																																8.94

		51		125.66		125.33		125.37		125.46		125.17		125.39		125.40		125.35				125.38		125.34		125.27				125.39																																125.38				8.12		8.20		8.18		8.14		8.22		8.21		8.15		8.19				8.15		8.18		7.99				8.16																																8.16				8.94		8.97		8.98		8.98		8.94		8.92		8.97		8.98				8.98		8.98		8.74				8.96																																8.94

		52		125.69		125.37		125.40		125.49		125.20		125.41		125.43		125.39				125.41		125.36		125.29				125.43																																125.41				8.12		8.21		8.19		8.15		8.22		8.22		8.16		8.19				8.15		8.18		7.99				8.17																																8.16				8.94		8.97		8.98		8.98		8.95		8.92		8.98		8.99				8.99		8.99		8.75				8.97																																8.95

		53		125.72		125.40		125.42		125.51		125.21		125.44		125.45		125.41				125.43		125.39		125.31				125.46																																125.43				8.13		8.21		8.19		8.15		8.23		8.23		8.16		8.2				8.16		8.19		8.00				8.18																																8.17				8.95		8.98		8.98		8.99		8.95		8.92		8.98		8.99				8.99		8.99		8.75				8.97																																8.95

		54		125.75		125.43		125.45		125.54		125.24		125.47		125.47		125.44				125.46		125.41		125.34				125.50																																125.46				8.14		8.22		8.20		8.16		8.24		8.24		8.17		8.21				8.17		8.20		8.00				8.19																																8.18				8.95		8.98		8.99		8.99		8.96		8.93		8.99		8.99				8.99		9.00		8.76				8.98																																8.96

		55		125.78		125.45		125.48		125.57		125.26		125.50		125.50		125.47				125.49		125.44		125.36				125.53																																125.49				8.15		8.22		8.20		8.16		8.24		8.25		8.18		8.21				8.17		8.20		8.01				8.20																																8.18				8.96		8.99		8.99		9.00		8.96		8.93		8.99		9.00				9.00		9.00		8.77				8.99																																8.96

		56		125.82		125.48		125.51		125.59		125.31		125.52		125.53		125.50				125.51		125.47		125.40				125.55																																125.52				8.15		8.23		8.21		8.17		8.25		8.26		8.18		8.22				8.18		8.21		8.01				8.20																																8.19				8.96		8.99		9.00		9.00		8.97		8.94		9.00		9.00				9.00		9.01		8.77				8.99																																8.97

		57		125.84		125.50		125.54		125.62		125.33		125.55		125.57		125.53				125.54		125.49		125.42				125.58																																125.54				8.16		8.23		8.21		8.17		8.26		8.27		8.19		8.22				8.18		8.22		8.02				8.21																																8.20				8.96		9.00		9.00		9.00		8.98		8.94		9.00		9.00				9.01		9.01		8.79				9.00																																8.97

		58		125.87		125.53		125.56		125.64		125.37		125.58		125.59		125.56				125.56		125.52		125.46				125.62																																125.57				8.17		8.24		8.22		8.18		8.26		8.28		8.19		8.23				8.19		8.22		8.04				8.22																																8.20				8.97		9.00		9.00		9.01		8.98		8.95		9.01		9.01				9.01		9.02		8.80				9.00																																8.98

		59		125.91		125.55		125.59		125.67		125.39		125.61		125.62		125.59				125.59		125.55		125.48				125.66																																125.60				8.17		8.24		8.23		8.19		8.27		8.29		8.20		8.23				8.19		8.23		8.04				8.23																																8.21				8.97		9.00		9.01		9.01		8.98		8.95		9.01		9.01				9.01		9.02		8.80				9.00																																8.98

		60		125.93		125.57		125.62		125.70		125.42		125.63		125.65		125.62				125.62		125.58		125.49				125.70																																125.63				8.17		8.25		8.23		8.19		8.27		8.30		8.20		8.24				8.20		8.23		8.05				8.23																																8.21				8.97		9.01		9.01		9.02		8.99		8.95		9.01		9.02				9.02		9.03		8.82				9.01																																8.99

		61		125.97		125.60		125.65		125.74		125.44		125.66		125.67		125.64				125.65		125.60		125.51				125.72																																125.65				8.18		8.25		8.24		8.19		8.28		8.31		8.20		8.24				8.20		8.24		8.05				8.24																																8.22				8.98		9.01		9.02		9.02		8.99		8.96		9.02		9.02				9.02		9.03		8.83				9.01																																8.99

		62		126.00		125.63		125.68		125.77		125.50		125.69		125.70		125.68				125.68		125.63		125.52				125.74																																125.69				8.19		8.26		8.24		8.20		8.28		8.31		8.21		8.25				8.21		8.25		8.06				8.25																																8.22				8.98		9.02		9.02		9.02		9.00		8.96		9.02		9.03				9.03		9.04		8.84				9.01																																9.00

		63		126.03		125.67		125.70		125.81		125.54		125.72		125.73		125.70				125.71		125.66		125.54				125.77																																125.72				8.19		8.26		8.25		8.20		8.29		8.32		8.21		8.25				8.21		8.25		8.07				8.25																																8.23				8.99		9.02		9.03		9.02		9.00		8.96		9.03		9.03				9.03		9.04		8.86				9.02																																9.00

		64		126.05		125.70		125.73		125.84		125.57		125.75		125.76		125.73				125.74		125.68		125.56				125.79																																125.74				8.20		8.27		8.25		8.21		8.29		8.33		8.22		8.26				8.22		8.26		8.08				8.26																																8.24				8.99		9.02		9.03		9.03		9.00		8.97		9.03		9.03				9.04		9.05		8.86				9.02																																9.01

		65		126.09		125.73		125.76		125.87		125.61		125.78		125.79		125.76				125.76		125.71		125.61				125.82																																125.77				8.21		8.27		8.26		8.22		8.30		8.34		8.23		8.26				8.22		8.26		8.09				8.26																																8.24				8.99		9.03		9.03		9.03		9.01		8.97		9.03		9.04				9.04		9.06		8.87				9.02																																9.01

		66		126.12		125.77		125.79		125.89		125.63		125.81		125.82		125.79				125.79		125.74		125.63				125.85																																125.80				8.21		8.28		8.26		8.22		8.30		8.35		8.23		8.27				8.23		8.27		8.11				8.27																																8.25				9.00		9.03		9.04		9.04		9.01		8.97		9.04		9.04				9.04		9.06		8.88				9.02																																9.01

		67		126.14		125.80		125.82		125.92		125.67		125.83		125.85		125.82				125.82		125.77		125.65				125.88																																125.83				8.21		8.28		8.27		8.23		8.31		8.36		8.24		8.27				8.23		8.28		8.11				8.27																																8.25				9.00		9.03		9.04		9.04		9.01		8.98		9.04		9.05				9.05		9.07		8.89				9.03																																9.02

		68		126.18		125.82		125.85		125.95		125.70		125.86		125.88		125.85				125.86		125.79		125.68				125.92																																125.86				8.22		8.29		8.27		8.23		8.32		8.36		8.24		8.28				8.24		8.28		8.13				8.28																																8.26				9.01		9.04		9.04		9.04		9.02		8.98		9.05		9.05				9.05		9.07		8.90				9.03																																9.02

		69		126.21		125.84		125.88		125.98		125.73		125.90		125.90		125.88				125.89		125.82		125.72				125.98																																125.89				8.23		8.29		8.27		8.24		8.32		8.37		8.24		8.29				8.24		8.29		8.13				8.28																																8.27				9.01		9.04		9.05		9.05		9.02		8.99		9.05		9.05				9.05		9.08		8.91				9.03																																9.03

		70		126.24		125.86		125.91		126.01		125.76		125.93		125.93		125.91				125.92		125.85		125.74				126.03																																125.92				8.23		8.30		8.28		8.24		8.33		8.38		8.25		8.29				8.25		8.29		8.14				8.29																																8.27				9.02		9.05		9.05		9.05		9.03		8.99		9.05		9.06				9.06		9.08		8.91				9.04																																9.03

		71		126.27		125.88		125.94		126.03		125.80		125.96		125.96		125.94				125.96		125.88		125.77				126.06																																125.95				8.24		8.30		8.28		8.25		8.33		8.39		8.25		8.3				8.25		8.30		8.15				8.29																																8.28				9.03		9.05		9.05		9.05		9.03		8.99		9.06		9.06				9.06		9.09		8.92				9.04																																9.04

		72		126.31		125.90		125.97		126.06		125.83		125.99		126.00		125.98				125.99		125.91		125.79				126.10																																125.99				8.25		8.31		8.29		8.25		8.34		8.40		8.26		8.3				8.26		8.31		8.16				8.30																																8.28				9.03		9.05		9.06		9.06		9.04		9.00		9.06		9.06				9.06		9.09		8.93				9.04																																9.04

		73		126.35		125.95		126.01		126.09		125.86		126.02		126.04		126.01				126.02		125.94		125.82				126.13																																126.02				8.25		8.31		8.29		8.26		8.35		8.41		8.26		8.31				8.26		8.31		8.17				8.30																																8.29				9.03		9.06		9.06		9.06		9.04		9.00		9.06		9.06				9.07		9.10		8.95				9.05																																9.04

		74		126.39		126.00		126.04		126.12		125.88		126.05		126.07		126.04				126.05		125.97		125.85				126.16																																126.05				8.26		8.32		8.30		8.27		8.35		8.41		8.27		8.31				8.27		8.32		8.17				8.31																																8.30				9.04		9.06		9.06		9.06		9.04		9.00		9.07		9.07				9.07		9.10		8.95				9.05																																9.05

		75		126.42		126.03		126.07		126.16		125.91		126.09		126.11		126.06				126.09		126.00		125.89				126.19																																126.08				8.26		8.32		8.30		8.27		8.35		8.42		8.27		8.31				8.27		8.32		8.18				8.31																																8.30				9.04		9.07		9.07		9.07		9.05		9.01		9.07		9.07				9.07		9.11		8.96				9.05																																9.05

		76		126.46		126.05		126.10		126.20		125.93		126.12		126.14		126.09				126.11		126.03		125.92				126.22																																126.11				8.27		8.33		8.31		8.28		8.36		8.43		8.28		8.32				8.28		8.33		8.19				8.32																																8.31				9.04		9.07		9.07		9.07		9.05		9.01		9.07		9.07				9.08		9.11		8.97				9.05																																9.06

		77		126.50		126.07		126.14		126.23		125.97		126.15		126.17		126.11				126.16		126.07		125.95				126.26																																126.15				8.27		8.33		8.31		8.28		8.36		8.44		8.28		8.33				8.28		8.34		8.20				8.32																																8.31				9.04		9.07		9.07		9.07		9.05		9.01		9.08		9.08				9.08		9.12		8.98				9.06																																9.06

		78		126.54		126.10		126.17		126.27		126.03		126.19		126.20		126.16				126.19		126.10		125.99				126.31																																126.19				8.28		8.34		8.32		8.29		8.37		8.45		8.29		8.33				8.29		8.34		8.21				8.33																																8.32				9.05		9.08		9.08		9.08		9.05		9.02		9.08		9.08				9.08		9.12		8.99				9.06																																9.06

		79		126.58		126.13		126.21		126.30		126.06		126.23		126.25		126.20				126.22		126.13		126.03				126.34																																126.22				8.28		8.34		8.33		8.30		8.37		8.46		8.30		8.33				8.29		8.35		8.22				8.33																																8.32				9.05		9.08		9.08		9.08		9.06		9.02		9.08		9.08				9.08		9.13		9.00				9.06																																9.07

		80		126.61		126.17		126.24		126.34		126.08		126.27		126.28		126.23				126.26		126.16		126.09				126.38																																126.26				8.29		8.35		8.33		8.30		8.38		8.47		8.30		8.34				8.30		8.35		8.22				8.34																																8.33				9.05		9.08		9.08		9.09		9.06		9.02		9.09		9.09				9.09		9.13		9.01				9.07																																9.07

		81		126.65		126.20		126.28		126.39		126.15		126.30		126.32		126.27				126.29		126.20		126.12				126.42																																126.30				8.29		8.36		8.34		8.31		8.38		8.47		8.31		8.35				8.30		8.36		8.24				8.34																																8.34				9.06		9.09		9.09		9.09		9.07		9.03		9.09		9.09				9.09		9.14		9.02				9.07																																9.08

		82		126.69		126.25		126.32		126.44		126.16		126.34		126.35		126.31				126.33		126.23		126.16				126.45																																126.34				8.30		8.36		8.34		8.32		8.39		8.48		8.31		8.35				8.31		8.37		8.25				8.35																																8.34				9.06		9.09		9.09		9.10		9.07		9.03		9.09		9.10				9.10		9.14		9.04				9.07																																9.08

		83		126.73		126.30		126.36		126.47		126.22		126.38		126.38		126.35				126.37		126.27		126.20				126.48																																126.38				8.30		8.37		8.35		8.32		8.39		8.49		8.32		8.36				8.32		8.37		8.26				8.36																																8.35				9.06		9.10		9.10		9.10		9.08		9.03		9.10		9.10				9.10		9.15		9.04				9.08																																9.09

		84		126.78		126.35		126.40		126.50		126.26		126.42		126.42		126.39				126.41		126.31		126.25				126.52																																126.42				8.31		8.37		8.35		8.33		8.40		8.50		8.33		8.36				8.32		8.38		8.27				8.36																																8.36				9.06		9.10		9.10		9.10		9.08		9.04		9.10		9.10				9.11		9.15		9.05				9.08																																9.09

		85		126.83		126.40		126.44		126.54		126.28		126.47		126.47		126.44				126.45		126.35		126.29				126.58																																126.46				8.31		8.38		8.36		8.34		8.40		8.51		8.33		8.37				8.33		8.39		8.27				8.37																																8.36				9.07		9.11		9.10		9.11		9.08		9.04		9.10		9.11				9.11		9.16		9.06				9.08																																9.09

		86		126.88		126.43		126.49		126.60		126.33		126.51		126.51		126.49				126.49		126.39		126.35				126.63																																126.51				8.32		8.38		8.37		8.34		8.40		8.52		8.34		8.38				8.34		8.40		8.28				8.38																																8.37				9.07		9.11		9.11		9.11		9.09		9.04		9.11		9.11				9.11		9.17		9.07				9.09																																9.10

		87		126.93		126.47		126.53		126.65		126.39		126.56		126.54		126.53				126.55		126.43		126.39				126.69																																126.55				8.33		8.39		8.37		8.35		8.41		8.53		8.35		8.38				8.34		8.40		8.29				8.39																																8.38				9.07		9.12		9.11		9.12		9.10		9.04		9.11		9.11				9.12		9.17		9.09				9.09																																9.10

		88		126.98		126.50		126.59		126.69		126.43		126.61		126.57		126.58				126.60		126.47		126.44				126.75																																126.60				8.33		8.39		8.38		8.36		8.42		8.54		8.35		8.39				8.35		8.41		8.30				8.39																																8.39				9.07		9.13		9.12		9.12		9.11		9.05		9.12		9.12				9.12		9.18		9.10				9.09																																9.11

		89		127.04		126.55		126.64		126.75		126.52		126.66		126.61		126.64				126.64		126.52		126.50				126.81																																126.66				8.34		8.40		8.39		8.37		8.43		8.55		8.36		8.4				8.36		8.42		8.31				8.40																																8.39				9.08		9.13		9.12		9.12		9.11		9.05		9.12		9.12				9.13		9.19		9.11				9.09																																9.11

		90		127.11		126.60		126.69		126.78		126.57		126.71		126.67		126.70				126.71		126.56		126.54				126.85																																126.71				8.35		8.41		8.39		8.37		8.43		8.57		8.37		8.41				8.36		8.43		8.31				8.41																																8.40				9.08		9.14		9.12		9.13		9.12		9.05		9.13		9.13				9.13		9.20		9.12				9.10																																9.12

		91		127.18		126.70		126.75		126.85		126.64		126.77		126.73		126.76				126.77		126.62		126.59				126.88																																126.77				8.36		8.43		8.40		8.38		8.44		8.58		8.38		8.41				8.37		8.44		8.32				8.42																																8.41				9.09		9.15		9.13		9.13		9.13		9.06		9.13		9.13				9.14		9.20		9.12				9.10																																9.13

		92		127.26		126.75		126.82		126.91		126.71		126.83		126.81		126.82				126.84		126.66		126.64				126.93																																126.83				8.36		8.44		8.41		8.39		8.45		8.59		8.38		8.42				8.38		8.45		8.36				8.43																																8.42				9.09		9.15		9.13		9.14		9.14		9.06		9.14		9.14				9.14		9.21		9.13				9.11																																9.13

		93		127.34		126.80		126.88		126.96		126.81		126.90		126.87		126.90				126.91		126.72		126.73				126.98																																126.90				8.37		8.45		8.42		8.40		8.46		8.61		8.39		8.44				8.39		8.46		8.38				8.44																																8.43				9.09		9.16		9.14		9.14		9.14		9.07		9.14		9.14				9.15		9.22		9.14				9.12																																9.14

		94		127.43		126.90		126.96		127.04		126.89		126.97		126.93		126.98				126.98		126.78		126.81				127.05																																126.98				8.39		8.46		8.43		8.41		8.47		8.62		8.41		8.45				8.40		8.47		8.39				8.45																																8.45				9.10		9.17		9.14		9.15		9.15		9.07		9.14		9.15				9.16		9.23		9.17				9.13																																9.15

		95		127.54		127.00		127.05		127.10		126.93		127.06		127.02		127.06				127.07		126.85		126.89				127.13																																127.06				8.39		8.48		8.44		8.43		8.48		8.64		8.42		8.46				8.41		8.49		8.40				8.46																																8.46				9.12		9.17		9.15		9.15		9.16		9.08		9.15		9.15				9.16		9.24		9.20				9.14																																9.16

		96		127.66		127.10		127.15		127.23		126.97		127.17		127.11		127.16				127.17		126.93		126.96				127.24																																127.15				8.41		8.49		8.46		8.44		8.50		8.66		8.43		8.47				8.43		8.50		8.43				8.47																																8.47				9.13		9.18		9.16		9.16		9.17		9.10		9.16		9.16				9.17		9.26		9.22				9.16																																9.17

		97		127.81		127.20		127.28		127.30		127.16		127.29		127.26		127.27				127.28		127.01		127.10				127.36																																127.28				8.43		8.50		8.47		8.45		8.51		8.68		8.45		8.49				8.44		8.52		8.48				8.48																																8.49				9.14		9.19		9.17		9.17		9.18		9.12		9.17		9.17				9.18		9.27		9.25				9.17																																9.18

		98		128.03		127.30		127.44		127.46		127.27		127.45		127.45		127.40				127.43		127.11		127.29				127.49																																127.43				8.45		8.55		8.49		8.47		8.54		8.72		8.47		8.51				8.46		8.55		8.51				8.49																																8.52				9.17		9.19		9.18		9.18		9.20		9.14		9.18		9.18				9.19		9.29		9.26				9.19																																9.20

		99		128.35		127.40		127.69		127.62		127.33		127.69		127.62		127.64				127.67		127.23		127.47				127.68																																127.62				8.50		8.60		8.53		8.49		8.56		8.76		8.50		8.53				8.50		8.59		8.53				8.52																																8.55				9.21		9.20		9.19		9.19		9.22		9.16		9.19		9.20				9.20		9.32		9.29				9.22																																9.22

		100		131.00		128.50		129.16		128.61		127.56		129.55		128.30		128.55				128.83		127.40		128.46				128.00																																128.66				8.61		8.70		8.74		8.60		8.61		9.02		8.69		8.68				8.68		8.73		8.59				8.60																																8.69				9.25		9.30		9.21		9.20		9.24		9.20		9.20		9.21				9.23		9.36		9.38				9.25																																9.25
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				Date		Version		Company		Comments

				3/21/24		0		Thales		Updated with the results from Thales/Magister

				3/25/24		0.1		Thales		Updated FRF-3 results from Thales/Magister

























































































































System config param

		Technical configuration Parameters		Reference value for NR NTN		Thales/Magister

		Satellite orbit configuration		LEO, 600 km altitude		Aligned with reference

		Satellite payload		Transparent payload without ISL		Aligned with reference

		Service link frequency 		S-band (2GHz)		Aligned with reference

		Channel bandwidth 		30 MHz		FRF 1 = 30,
FRF 3 = 30 (10)

		3 dB beam width		4.41 degrees		4.4127 deg

		Satellite EIRP density		34 dBW/MHz		Aligned with reference

		Satellite antenna gain		30 dBi		Aligned with reference

		Satellite G/T		1.1 dB/K		Aligned with reference

		Spot beam pattern		Hexagonal pattern, at least 19 spot beams, Influence of adjacent beam interference on the results should be accounted for, e.g. by collecting statistics only from the inner spot beams		FRF=1: 19 spot beams + 2 tier interfering beams
FRF=3: 19 spot beams + 4 tier interfering beams

		Satellite beam diameter (km)		50		Aligned with reference

		Inter-cell distance (km)		43.3

		TRxP density (ρ)



		Terminal type		Handheld		Aligned with reference

		UE Antenna type and configuration		Omni-directional		Aligned with reference

		UE antenna polarisation		Linear: ±45°X-pol		Polarization loss of 3dB, compensated by 2 Rx antennas, according to TR 38.821, Section 6.1.1

		UE Antenna gain (dBi)		0		Aligned with reference

		UE Antenna temperature (K)		290		Aligned with reference

		Noise figure (dB)		7		Aligned with reference

		UE Tx transmit power		200 mW (23 dBm)		Aligned with reference

		Number of UE receive antennas		(1,1,2) as baseline, (1,2,2) can be additionally provided		(1,1,2)

		Device deployment		100% outdoor, randomly and uniformly distributed over the area		Aligned with reference

		UE density		10 UEs per spot beam		Aligned with reference

		UE mobility model		Stationary		Aligned with reference

		Traffic model		Full buffer 		Aligned with reference

		UE antenna height		1.5 m		Aligned with reference



		Satellite antenna pattern		Bessel function as in Section 6.4.1 in TR 38.811		Aligned with reference

		Satellite antenna polarization configuration		Circular		Circular polarization, polarization loss of 3dB was modeled according to TR 38.821, Section 6.1.1

		Central beam elevation		90 degrees		Aligned with reference

		Beam layout definition and wrap-around		As described in 6.1.1.1 of TR 38.821 		Aligned with reference

		Frequency re-use factor		1 or 3 (declared by proponent)		1 and 3

		Propagation conditions		  LOS probability of 100%		Aligned with reference

		Large scale Channel model		At least for LOS conditions, large scale model of Section 6.6 in 38.811		Aligned with reference

		Small scale		Small scale fading is modelled as in 38.821 (Table 6.1.1.1-7)		Aligned with reference

		Handover margin		0dB		Handovers disabled

		UE attachment		RSRP		Initial attachment based on RSRP

		Satellite antenna configuration		1Rx / 1Tx per beam		1 Tx / 1Rx per beam

		Other system configuration parameters align with Rep.  ITU-R  M.2514-0





DL_Param

		Technical configuration Parameters		Reference value for NR NTN		Thales/Magister

		Multiple access		OFDMA		Aligned with reference

		Duplexing		FDD		Aligned with reference

		Network synchronization		Synchronized		Aligned with reference

		Frequency offset		0ppm		Aligned with reference

		Frequency drift		0ppm		Aligned with reference

		Frequency reuse factor (FRF)		FRF: 1
FRF: 3		both

		Polarization reuse		Disabled		Aligned with reference

		Modulation		Up to 256 QAM		Table 3, max 64 QAM

		Coding on PDSCH		LDPC
Max code-block size=8448bit 
[with BP decoding]		Aligned with reference

		Numerology		15KHz / 30kHz,
14 OFDM symbol slot		15 KHz, 14 OFDM symbols per slot

		Guard band ratio on simulation bandwidth		FDD: 6.4% (for 10 MHz)		4%

		Simulation bandwdith		Freq reuse 1: 30 MHz. 
Freq reuse 3: 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).		Both

		Transmission scheme		One layer		Aligned with reference

		DL CSI measurement		CQI only (1 layer / 1-port CSI-RS)		full band ideal

		DL codebook

		PRB bundling		Wideband		Wideband CQI

		MU dimension				1

		SU dimension				1

		Codeword (CW)-to-layer mapping		SCW		scw

		CSI feedback		20ms periodicity		Aligned with reference

		Interference measurement				ideal

		Max CBG number		1		1

		Number of HARQ processes		Up to 32		max 32

		HARQ-ACK delay		N+4		Aligned with reference

		Re-transmission delay		Larger than RTT, to be reported		Aligned with reference

		Scheduling		PF		Aligned with reference

		Receiver type		MMSE-IRC		Aligned with reference

		Channel estimation		Realistic		Aligned with reference
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UL_Param

		Technical configuration Parameters		Reference value for NR NTN		Thales/Magister

		Multiple access		OFDMA		OFDMA

		Duplexing		FDD		FDD

		Network synchronization		Synchronized		Aligned with reference

		Frequency offset		0ppm		Not applicable

		Frequency drift		0ppm		Not applicable

		Frequency reuse factor (FRF)		FRF: 1
FRF: 3		1 and 3

		Polarization reuse		Disabled		Aligned with reference

		Modulation		Up to 256 QAM		Aligned with reference

		Coding on PUSCH		LDPC
Max code-block size=8448bit 
[with BP decoding]		Aligned with reference

		Numerology		15KHz / 30kHz,
14 OFDM symbol slot		15kHz SCS,
14 OFDM symbol slot

		Guard band ratio on simulation bandwidth		FDD: 6.4% (for 10 MHz)		0.04

		Simulation bandwdith		Freq reuse 1: 30 MHz. 
Freq reuse 3: 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).		Aligned with reference

		Transmission scheme		One layer		Aligned with reference

		UL codebook				Aligned with reference

		MU dimension				Aligned with reference

		SU dimension				Aligned with reference

		Codeword (CW)-to-layer mapping		SCW		Single code word

		SRS transmission		Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE		Not applicable, Full buffer

		Max CBG number		1		Aligned with reference

		Number of HARQ processes		Up to 32		max 32

		HARQ-ACK delay		N+4		Aligned with reference

		Ul re-transmission delay		Larger than RTT, to be reported		RTT + 4 slots


		Scheduling		PF		Aligned with reference

		Receiver type		MMSE-IRC		2 Rx ideal 3dB gain

		Channel estimation		Realistic		Aligned with reference

		Power control parameter				not in use

		Power backoff model				not in use
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DL & UL_OH

		Overhead assumption				Reference value		Thales/Magister

		DL		PDCCH

				SSB

				CSI-RS for CM

				CSI-RS for IM

				DMRS

				TRS

				OH				Total DL overhead  14%



		UL		PUCCH

				DMRS

				SRS

				OH				Total UL overhead  8%





Results_Spectral Efficiency

		SE		RIT		Scintillation loss		Number of UE 
antennas
		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

				NR		2.2 dB		2		FRF = 1		Average [bit/s/Hz/TRxP]		0.500		0.634		0.634		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.030		0.042		0.042		ERROR:#DIV/0!		1

										FRF = 3		Average [bit/s/Hz/TRxP]		0.500		0.513		0.513		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.030		0.033		0.033		ERROR:#DIV/0!		1

								4		FRF = 1		Average [bit/s/Hz/TRxP]		0.500				ERROR:#DIV/0!		ERROR:#DIV/0!		0

												5th percentile [bit/s/Hz]		0.030				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		Average [bit/s/Hz/TRxP]		0.500				ERROR:#DIV/0!		ERROR:#DIV/0!		0

												5th percentile [bit/s/Hz]		0.030				ERROR:#DIV/0!		ERROR:#DIV/0!		0

		DL Spectral efficiency				0 dB		2		FRF = 1		Average [bit/s/Hz/TRxP]		0.500		0.648		0.648		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.030		0.044		0.044		ERROR:#DIV/0!		1

										FRF = 3		Average [bit/s/Hz/TRxP]		0.500		0.547		0.547		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.030		0.037		0.037		ERROR:#DIV/0!		1

								4		FRF = 1		Average [bit/s/Hz/TRxP]		0.500				ERROR:#DIV/0!		ERROR:#DIV/0!		0

												5th percentile [bit/s/Hz]		0.030				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		Average [bit/s/Hz/TRxP]		0.500				ERROR:#DIV/0!		ERROR:#DIV/0!		0

												5th percentile [bit/s/Hz]		0.030				ERROR:#DIV/0!		ERROR:#DIV/0!		0



		SE		RIT		Scintillation loss		Number of UE 
antennas
		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

		UL spectral efficiency		NR		2.2 dB		2		FRF = 1		Average [bit/s/Hz/TRxP]		0.100		0.175		0.175		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.003		0.004		0.004		ERROR:#DIV/0!		1

										FRF = 3		Average [bit/s/Hz/TRxP]		0.100		0.202		0.202		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.003		0.008		0.008		ERROR:#DIV/0!		1

		UL spectral efficiency				0 dB		2		FRF = 1		Average [bit/s/Hz/TRxP]		0.100		0.217		0.217		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.003		0.005		0.005		ERROR:#DIV/0!		1

										FRF = 3		Average [bit/s/Hz/TRxP]		0.100		0.256		0.256		ERROR:#DIV/0!		1

												5th percentile [bit/s/Hz]		0.003		0.011		0.011		ERROR:#DIV/0!		1

		5th percentile user spectral efficiency shall be assessed jointly with average spectral efficiency using the same simulation







Results_User Exp Data Rate

		User experienced data rate		RIT		Scintillation loss		Number of UE 
antennas		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

		DL		NR		2.2 dB		2		FRF = 1		User experienced data rate (Mbit/s)		1		1.264		1.26		ERROR:#DIV/0!		1

										FRF = 3		User experienced data rate (Mbit/s)		1		1.000		1.00		ERROR:#DIV/0!		1

								4		FRF = 1		User experienced data rate (Mbit/s)		1				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		User experienced data rate (Mbit/s)		1				ERROR:#DIV/0!		ERROR:#DIV/0!		0

						0 dB		2		FRF = 1		User experienced data rate (Mbit/s)		1		1.319		1.32		ERROR:#DIV/0!		1

										FRF = 3		User experienced data rate (Mbit/s)		1		1.097		1.10		ERROR:#DIV/0!		1

								4		FRF = 1		User experienced data rate (Mbit/s)		1				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		User experienced data rate (Mbit/s)		1				ERROR:#DIV/0!		ERROR:#DIV/0!		0



		User experienced data rate		RIT		Scintillation loss		Number of UE 
antennas		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

		UL		NR		2.2 dB		2		FRF = 1		User experienced data rate (Mbit/s)		0.1		0.121		0.12		ERROR:#DIV/0!		1

										FRF = 3		User experienced data rate (Mbit/s)		0.1		0.243		0.24		ERROR:#DIV/0!		1

						0 dB		2		FRF = 1		User experienced data rate (Mbit/s)		0.1		0.163		0.16		ERROR:#DIV/0!		1

										FRF = 3		User experienced data rate (Mbit/s)		0.1		0.334		0.33		ERROR:#DIV/0!		1

		The user experienced data rate should be derived from the 5th percentile user spectral efficiency through equation





Results_Area traffic Capacity

		Area traffic Capacity		RIT		Scintillation loss		Number of UE 
antennas
		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

		DL		NR		2.2 dB		2		FRF = 1		Area traffic capacity (kbit/s/km2)		8		13.44		13.44		ERROR:#DIV/0!		1

										FRF = 3		Area traffic capacity (kbit/s/km2)		8		10.87		10.87		ERROR:#DIV/0!		1

								4		FRF = 1		Area traffic capacity (kbit/s/km2)		8				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		Area traffic capacity (kbit/s/km2)		8				ERROR:#DIV/0!		ERROR:#DIV/0!		0

						0 dB		2		FRF = 1		Area traffic capacity (kbit/s/km2)		8		13.73		13.73		ERROR:#DIV/0!		1

										FRF = 3		Area traffic capacity (kbit/s/km2)		8		11.60		11.60		ERROR:#DIV/0!		1

								4		FRF = 1		Area traffic capacity (kbit/s/km2)		8				ERROR:#DIV/0!		ERROR:#DIV/0!		0

										FRF = 3		Area traffic capacity (kbit/s/km2)		8				ERROR:#DIV/0!		ERROR:#DIV/0!		0



		Area traffic Capacity		RIT		Scintillation loss		Number of UE 
antennas
		Frequency reuse factor		Req.				Thales/Magister		Mean		Var		Number of samples

		UL		NR		2.2 dB		2		FRF = 1		Area traffic capacity (kbit/s/km2)		1.5		3.71		3.71		ERROR:#DIV/0!		1

										FRF = 3		Area traffic capacity (kbit/s/km2)		1.5		4.28		4.28		ERROR:#DIV/0!		1

						0 dB		2		FRF = 1		Area traffic capacity (kbit/s/km2)		1.5		4.61		4.61		ERROR:#DIV/0!		1

										FRF = 3		Area traffic capacity (kbit/s/km2)		1.5		5.12		5.12		ERROR:#DIV/0!		1



		Area traffic capacity is derived assuming one frequency band and one TRxP layer, based on the achievable average spectral efficiency, network deployment (e.g. TRxP (site) density) and bandwidth
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SLS_Parameters

		Downlink Parameters		Reference value for NR NTN		Ericsson

		Multiple access		OFDMA		Aligned with reference

		Duplexing		FDD		Aligned with reference

		Network synchronization		Synchronized		Aligned with reference

		Frequency offset		0ppm		Aligned with reference

		Frequency drift		0ppm		Aligned with reference

		Frequency reuse factor (FRF)		FRF: 1
FRF: 3		Both FRF=1 and FRF=3 simulated

		Polarization reuse		Disabled		Aligned with reference

		Modulation		Up to 256 QAM		Aligned with reference

		Coding on PDSCH		LDPC
Max code-block size=8448bit 
[with BP decoding]		Aligned with reference

		Numerology		15KHz / 30kHz,
14 OFDM symbol slot		15 kHz, 14 OFDM symbols

		Simulation bandwdith		Freq reuse 1: 30 MHz. 
Freq reuse 3: 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).		Aligned with reference

		Transmission scheme		One layer		Aligned with reference

		DL CSI measurement		CQI only (1 layer / 1-port CSI-RS)		Aligned with reference

		DL codebook

		PRB bundling		Wideband		Aligned with reference

		MU dimension

		SU dimension

		Codeword (CW)-to-layer mapping		SCW		Aligned with reference

		CSI feedback		20ms periodicity		Aligned with reference

		Interference measurement

		Max CBG number		1		Aligned with reference

		Number of HARQ processes		Up to 32		Aligned with reference

		HARQ-ACK delay		N+4		Aligned with reference

		Re-transmission delay		Larger than RTT, to be reported		Aligned with reference

		Scheduling		PF		Aligned with reference

		Receiver type		MMSE-IRC		Aligned with reference

		Channel estimation		Realistic		Aligned with reference

		Uplink Parameters		Reference value for NR NTN

		Modulation		Up to 256 QAM		Aligned with reference

		Coding on PUSCH		LDPC
Max code-block size=8448bit 
[with BP decoding]		Aligned with reference

		Numerology		15KHz / 30kHz,
14 OFDM symbol slot		15 kHz, 14 OFDM symbols

		Simulation bandwdith		Freq reuse 1: 30 MHz. 
Freq reuse 3: 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).		Aligned with reference

		Transmission scheme		One layer		Aligned with reference

		UL codebook

		MU dimension

		SU dimension

		Codeword (CW)-to-layer mapping		SCW		Aligned with reference

		SRS transmission		Companies to Report:
• Precoded or non-precoded SRS transmission;
• SRS switch or not for 1T4R/2T4R/1T2R
• SRS bandwidth
• Number of OFDM symbols within 1 slot for SRS transmission per UE		Aligned with reference

		Max CBG number		1		Aligned with reference

		Number of HARQ processes		Up to 32		Aligned with reference

		HARQ-ACK delay		N+4		Aligned with reference

		Ul re-transmission delay		Larger than RTT, to be reported		Aligned with reference

		Scheduling		PF		Aligned with reference

		Receiver type		MMSE-IRC		Aligned with reference

		Channel estimation		Realistic		Aligned with reference

		Power control parameter

		Power backoff model



		System configuration		Reference value for NR NTN

		Satellite orbit configuration		LEO, 600 km altitude		Aligned with reference

		Satellite payload		Transparent payload without ISL		Aligned with reference

		Service link frequency 		S-band (2GHz)		Aligned with reference

		Channel bandwidth 		30 MHz		Aligned with reference

		3 dB beam width		4.41 degrees		Aligned with reference

		Satellite EIRP density		34 dBW/MHz		Aligned with reference

		Satellite antenna gain		30 dBi		Aligned with reference

		Satellite G/T		1.1 dB/K		Aligned with reference

		Spot beam pattern		Hexagonal pattern, at least 19 spot beams, Influence of adjacent beam interference on the results should be accounted for, e.g. by collecting statistics only from the inner spot beams		Aligned with reference



		Terminal type		Handheld		Aligned with reference

		UE Antenna type and configuration		Omni-directional		Aligned with reference

		UE antenna polarisation		Linear: ±45°X-pol		Aligned with reference

		UE Antenna gain (dBi)		0		Aligned with reference

		UE Antenna temperature (K)		290		Aligned with reference

		Noise figure (dB)		7		Aligned with reference

		UE Tx transmit power		200 mW (23 dBm)		Aligned with reference

		Number of UE receive antennas		(1,1,2) as baseline, (1,2,2) can be additionally provided		(1,1,2)

		Device deployment		100% outdoor, randomly and uniformly distributed over the area		Aligned with reference

		UE density		10 UEs per spot beam		Aligned with reference

		UE mobility model		Stationary		Aligned with reference

		Traffic model		Full buffer 		Aligned with reference

		UE antenna height		1.5 m		Aligned with reference



		Satellite antenna pattern		Bessel function as in Section 6.4.1 in TR 38.811		Aligned with reference

		Satellite antenna polarization configuration		Circular		Aligned with reference

		Central beam elevation		90 degrees		Aligned with reference

		Beam layout definition and wrap-around		As described in 6.1.1.1 of TR 38.821 		Aligned with reference

		Frequency re-use factor		1 or 3 (declared by proponent)		1 and 3 simulated

		Propagation conditions		  LOS probability of 100%		Aligned with reference

		Large scale Channel model		At least for LOS conditions, large scale model of Section 6.6 in 38.811		Aligned with reference

		Small scale		Small scale fading is modelled as in 38.821 (Table 6.1.1.1-7)		Aligned with reference

		Handover margin		0dB		Aligned with reference

		UE attachment		RSRP		Aligned with reference

		Satellite antenna configuration		1Rx / 1Tx per beam		Aligned with reference





		Other system configuration parameters align with Rep.  ITU-R  M.2514-0
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LLS_Parameters_Mobility

		Parameters		Reference value		Ericsson

		Carrier frequency		S-band		Aligned with reference

		Waveform		CP-OFDM		Aligned with reference

		Duplexing		FDD		Aligned with reference

		Physical channel		PUSCH		Aligned with reference

		Evaluated service profiles		Full buffer best effort		Aligned with reference

		Simulation bandwidth (MHz)		To be reported		0.36

		SCS		15kHz		Aligned with reference

		Number of users in simulation		1		Aligned with reference

		Link-level Channel model		NTN TDL-C Rural		Aligned with reference

		UE speed		250 km/h		Aligned with reference

		Subcarrier spacing				15 kHz

		Symbols number per slot		14		Aligned with reference

		Antenna configuration at Satellite		1Rx		Aligned with reference

		Antenna configuration at UE		1Tx		Aligned with reference

		Transmission mode		SISO		Aligned with reference

		Transmission rank		1		Aligned with reference

		TBS		256		Aligned with reference

		Modulation order		QPSK		Aligned with reference

		Number of repetition		To be reported		8

		UL precoder

		TRxP receiver type		MMSE-IRC		Aligned with reference

		Channel estimation		LMMSE		Aligned with reference

		Data allocation

		Channel coding scheme		LDPC		Aligned with reference

		Link adaptation

		HARQ

		DMRS configuration		2 symbol DMRS (front loaded and one additional) with configuration type 2, no FDM with data and full power utilization in DMRS symbols		Aligned with reference

		Doppler spread		463Hz		Aligned with reference

		Other overhead

		Other system configuration parameters align with Rep.  ITU-R  M.2514-0
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LLS_Parameters_Reliability

		Uplink Parameters		Reference value		Ericsson

		Waveform		DFT-S-OFDM		Aligned with reference

		Physical channel		PUSCH		Aligned with reference

		Simulation bandwidth (MHz)		To be reported		0.36

		Number of users in simulation		1		Aligned with reference

		Link-level Channel model		NTN TDL-C Rural		Aligned with reference

		Antenna configuration at Satellite		1Rx		Aligned with reference

		Antenna configuration at UE		1Tx		Aligned with reference

		Transmission mode		SISO		Aligned with reference

		Transmission rank		1		Aligned with reference

		TBS		256		Aligned with reference

		Modulation order		QPSK		Aligned with reference

		MCS PUSCH		To be reported		Based on MCS Table 6.1.4.1-1 of TS 38.214

		Number of repetition		To be reported		up to 8

		Channel estimation		LMMSE		Aligned with reference

		Channel coding scheme		LDPC		Aligned with reference

		Doppler spread		5Hz		Aligned with reference

		UL DMRS config		2 DMRS per slot		Aligned with reference



		Downlink Parameters		Reference value

		Waveform		CP-OFDM		Aligned with reference

		Physical channel		PDSCH		Aligned with reference

		Simulation bandwidth (MHz)		To be reported		1.44

		Number of users in simulation		1		Aligned with reference

		Link-level Channel model		NTN TDL-C Rural		Aligned with reference

		Antenna configuration at Satellite		1Tx		Aligned with reference

		Antenna configuration at UE		1Rx		Aligned with reference

		Transmission mode		SISO		Aligned with reference

		Transmission rank		1		Aligned with reference

		TBS		256		Aligned with reference

		Modulation order		QPSK		Aligned with reference

		MCS PDSCH		To be reported		Based on MCS Table 6.1.4.1-1 of TS 38.214

		Number of repetition		To be reported		up to 8

		Channel estimation		LMMSE		Aligned with reference

		Channel coding scheme		LDPC		Aligned with reference

		Doppler spread		5Hz		Aligned with reference

		DL DMRS config		Type 1, 2 symbol DMRS		Aligned with reference

		Other system configuration parameters align with Rep.  ITU-R  M.2514-0



&G	&F	文档密级


&D	华为保密信息,未经授权禁止扩散	第&P页，共&N页




Mobility

				RIT		Frequency reuse factor		Req.				Ericsson		Mean		Var		Number of samples



		UL Mobility
(250 km/h)		NR NTN		FRF1		Normalized traffic channel link data rate (bit/s/Hz)		0.005		0.013		0.01		ERROR:#DIV/0!		1

								Residual decoded packet error ratio		1%		0.48%		0.48%		ERROR:#DIV/0!		1

				NR NTN		FRF3		Normalized traffic channel link data rate (bit/s/Hz)		0.005		0.075		0.08		ERROR:#DIV/0!		1

								Residual decoded packet error ratio		1%		0.15%		0.15%		ERROR:#DIV/0!		1
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Reliability

				RIT		Frequency Reuse Factor		Req.				Ericsson		Mean		Var		Number of samples

		DL Reliability

				NR NTN		FRF 1		Reliability		99.9%		99.985%		99.985%		ERROR:#DIV/0!		1

								Maximum delay (ms)				24.2

						FRF 3		Reliability		99.9%		99.987%		99.987%		ERROR:#DIV/0!		1

								Maximum delay (ms)				24.2



		UL Reliability

				NR NTN		FRF 1		Reliability		99.9%		99.927%		99.93%		ERROR:#DIV/0!		1

								Maximum delay (ms)				129.0

						FRF 3		Reliability		99.9%		99.955%		99.96%		ERROR:#DIV/0!		1

								Maximum delay (ms)				32.2

































Connection Density

				RIT		Traffic model		Frequency reuse factor		Req.				Ericsson		Mean		Var		Number of samples

		Connection density

				NR NTN		1 message/day/device		FRF1		Connection density (/km2)		500		3,792		3792.00		ERROR:#DIV/0!		1

										Bandwidth (kHz)				180

				NR NTN				FRF3		Connection density (/km2)		500		64,416		64416.00		ERROR:#DIV/0!		1

										Bandwidth (kHz)				540

				NR NTN		1 message/2 hours/device		FRF1		Connection density (/km2)		500		316		316.00		ERROR:#DIV/0!		1

										Bandwidth (kHz)				180

				NR NTN				FRF3		Connection density (/km2)		500		5,368		5368.00		ERROR:#DIV/0!		1

										Bandwidth (kHz)				540
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