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[bookmark: _Toc102489761]Introduction
This feature lead summary document aims to collect and discuss the evaluation results for NR NTN and align companies views on the self-evaluation towards the IMT-2020 submission of the 3GPP Satellite Radio Interface Technology. It contains a summary of the contributions under 8.15.2 at TSG-RAN WG1 #114bis together with identified key issues. 
A total of 16 TDocs have been submitted to current meeting for discussion. The source contributions are cited in references [1]-[16]: Please see the appendix I for the details, with all the proposals. 

The self-evaluation results against technical performance requirements (TPR) for eMBB-s and HRC-s are discussed, including:
· TPR#1: Peak spectral efficiency
· TPR#2: Peak data rate
· TPR#3: 5th percentile user spectral efficiency
· TPR#4: Average spectral efficiency
· TPR#5: User experienced data rate
· TPR#6: Area traffic capacity
· TPR#7: Mobility
· TPR#8: Reliability
· TPR#9: Connection density
· TPR#10: Energy efficiency, including both network and device

The following files are attached to this feature lead summary:
1) R1-230886x _Att Calibration_results v00
2) R1-230886x - Att  eMBBs_ Peak spectral efficiency_Peak data rate_v00
3) R1-230886x - Att  TP to TR37.911-Peak spectral efficiency and peak data rate-v00
4) R1-230886x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v00
5) R1-230886x Att eMBB-s_Mobility _v00
6) R1-230886x Att- HRC-s-Reliability_v00
7) R1-230886x Att_ConnectionDensity -v001
Calibration results
RAN1#113 made the following agreement:

Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.


Companies’ contributions summary
On calibration curves, companies made the following observations:

	Companies
	Proposals

	Huawei, HiSilicon
	Observation 1: Calibration curves for FRF=1 and FRF=3 are aligned with TR 38.821 calibration case 9 and case 10, respectively.


	vivo
	Observation 1: The calibration curves for FRF=1 and FRF=3 are aligned with TR 38.821 calibration case 9 and case 10 respectively.

	CEWiT
	Observation 2: The calibration curves for FRF=1 is in line with the calibration results of TR 38.821

	CATT
	Observation 1: Calibration results of CL, Geometry SIR and Geometry SINR are highly consistent with those of Case9 and Case10 in TR 38.821. These results are to be captured in the summary of evaluation. 


	Nokia, Nokia Shanghai Bell
	Observation 1: The contributed results showing coupling gain and geometric SINR are well aligned with TR 38.821 calibration cases 9 and 10.
Proposal 1: The coupling gain and geometric SINR levels which are added in the attached excel sheets [8] to be part of the final calibration evaluation.


	CCU, ITRI
	Observation 1: Calibration results of FRF=1 and FRF=3 are align with case 9 and case 10 in R1-1913404.


	NTT DOCOMO
	Observation 1: DL calibration results of case 9 including coupling loss, geometry SIR and geometry SINR are aligned with other companies. 
Observation 2: UL calibration results of case 9 and case 10 including coupling loss, geometry SIR and geometry SINR are aligned with other companies. 




First round
Proposal  1-1
The attached template (R1-230641x_Calibration_results v00) is proposed for calibration results collection:

Proposal 1-1
Observation:
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template are aligned with TR 38.821 calibration case 9 and case 10.
Attachment: 
R1-230886x 1 Att Calibration_results v00

Companies are encouraged to provide comments on the above proposal and the proposed template:

	Companies
	Comments

	ZTE
	Agree Proposal 1-1.



Proposal 1-2
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template will be captured in the TR 37.911.
Attachment: 
R1-230886x 1 Att Calibration_results v00

Companies are encouraged to provide comments on the above proposal and the proposed template:

	Companies
	Comments

	ZTE
	Agree Proposal 1-2.




TPR#1-2: Peak spectral efficiency and peak data rate
Companies’ contributions summary
On TRP#1-2, companies made the following observations and proposals:

	Companies
	Proposals

	vivo
	Observation 2: NR NTN can fulfil peak spectral efficiency and peak data rate ITU-R requirement.


	CEWiT
	Observation 1: In the context of NR NTN self-assessment, the peak spectral efficiency and peak data rate can fulfill the ITU-R requirements.
· For the case of DL, with a bandwidth of 160 RBs, the peak spectral efficiency is 3.71 bit/s/Hz and the peak data rate is 111.3 Mbps.
· For the case of UL, with a bandwidth of 8 RBs, the peak spectral efficiency is 1.93 bit/s/Hz and the peak data rate is 2.8 Mpbs.


	Samsung
	Observation 1:  3GPP Rel-17 NR NTN meets the minimum requirements for peak data rate and spectral efficiency. 
· DL peak spectral efficiency: 3.71 bps/Hz
· UL peak spectral efficiency: 1.85 bps/Hz
· DL peak data rate: 111.34 Mbps
· UL peak data rate: 2.67 Mbps


	OPPO
	Observation 1: For NR NTN self-evaluation, the peak spectral efficiency and peak data rate can meet ITU-R requirements:
· For DL, the peak spectral efficiency is 3.71 bit/s/Hz and the peak data rate is 111.34 Mbit/s.
· For UL, the peak spectral efficiency is 1.85 bit/s/Hz and the peak data rate is 2.67 Mbit/s when a bandwidth of 8 RBs is used.


	Panasonic
	· Peak spectral efficiency and Peak data rate
Downlink
	DL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	3
	70

	DL
	3.71
	111.3



Uplink
	UL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	1.5
	2

	UL
	1.58
	2.27




	NTT DOCOMO
	Observation 3: The SNR for peak spectral efficiency and peak data rate are 16.95dB for DL with 30MHz, 7.08 dB for UL with 1.44MHz, respectively.
Observation 4: DL and UL peak spectral efficiency and peak data rate can fulfil Requirements. 


	Ericsson
	Observation 1	With 30 MHz bandwidth, NR NTN achieves a DL peak data rate of 111.34 Mbps and a DL peak spectral efficiency of 3.71 bit/s/Hz, meeting the IMT-2020 requirements of 70 Mbps and 3 bit/s/Hz.
Observation 2	Using an allocated bandwidth of 1.44 MHz, NR NTN achieves a UL peak data rate of 2.67 Mbps and a UL peak spectral efficiency of 1.86 bit/s/Hz, meeting the IMT-2020 requirements of 2 Mbps and 1.5 bit/s/Hz.
Observation 3	The above values math those captured in the current draft TR 37.911.
Proposal 1	Agree the current draft text on peak spectral efficiency and peak data rate in TR 37.911 v0.1.0.



First round
Proposal  2-1
RP-231946-pCR for TR 37.911 on peak spectral efficiency and data rate was approved in RAN#101. The values of NR NTN peak spectral efficiency (bit/s/Hz) and NR NTN Peak data rate (Mbit/s) are within brackets. 
Based on companies inputs to current meetings, These values can be confirmed (remove the brackets)
Proposal  2-1
Confirm the values of NR NTN peak spectral efficiency and Peak data rate reported in RP-231946-pCR for TR 37.911 


Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 2-1.

	vivo 
	The agreement of UL peak data rate in RAN1 #114 meeting is shown follow,
Agreement
UL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency. Using the analytical way as provided in Report ITU-R M.2514.
The evaluation result is provided in the following Table.
It is observed that NR fulfils the UL peak data rate requirement.
NR NTN UL peak data rate (Mbit/s)
	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[2.76]
	2




There may be a typo error about the NR NTN UL peak data rate with [2.76] Mbit/s. The correct results should be 2.67 Mbit/s according to the contributions of most companies.



[bookmark: _Toc102489800]TPR#3-4: 5th percentile user spectral efficiency and average spectral efficiency
Companies’ contributions summary
On TPR#3-4, companies made the following observations and proposals:
	Companies
	Proposals

	THALES
	Observation 1 NR NTN can fulfill the 5th percentile user spectral efficiency requirements for both DL and UL 
Observation 2 NR NTN can fulfill the average spectral efficiency requirements for both DL and UL 

	Huawei, HiSilicon
	Observation 2: NR NTN with 4Rx can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements, while NR NTN with 2Rx cannot fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 3: NR NTN with 2Tx and FRF=3 can fulfil UL average spectral efficiency and 5th percentile spectral efficiency requirements.

	vivo
	Observation 3: NR NTN with FRF=1 and 2Rx/4Rx can fulfil DL average spectral efficiency ITU requirement, but cannot fulfil DL 5th percentile user spectral efficiency ITU requirement.
Observation 4: NR NTN with FRF=3 and 2Rx/4Rx can fulfil DL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 5: NR NTN with FRF=1 and FRF=3 can fulfil UL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.


	ZTE
	Observation 2: With FRF=4, the DL user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency and area traffic capacity meet the ITU-R requirements.
Proposal 1: A frequency reuse factor of 4 with RHCP/LHCP plus two 15MHz frequency bands should be adopted for DL performance self-evaluation. 


	xiaomi
	Observation 1: At least for the FRF= 3 case, the ITU-R required user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity can be satisfied.


	CATT
	Observation 2: The evaluation results of 5th percentile spectral efficiency can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 3: The evaluation results of average spectral efficiency can meet the ITU-R requirements in FRF=1 and FRR=3.


	OPPO
	Observation 2: For FRF = 1, the average spectral efficiency and 5th percentile user spectral efficiency can meet the ITU-R requirements with little margin:
· For DL, the average spectral efficiency is 0.6 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0409 bit/s/Hz.
· For UL, the average spectral efficiency is 0.21 bit/s/Hz and the 5th percentile user spectral efficiency is 0.01 bit/s/Hz.
Observation 3: For FRF = 3, the average spectral efficiency and 5th percentile user spectral efficiency can meet the ITU-R requirements with little margin:
· For DL, the average spectral efficiency is 1.45 bit/s/Hz and the 5th percentile user spectral efficiency is 0.112 bit/s/Hz.
· For UL, the average spectral efficiency is 0.64 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0314 bit/s/Hz.


	Panasonic
	· 5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
Downlink
	DL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (Mbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.03
	1
	0.5 
	8

	FRF 1
	0.043
	1.28
	0.80
	16.96

	FRF 3
	0.047
	1.41 
	0.65
	13.78


*FRF: Frequency Reuse Factor
Uplink
	UL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (kbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.003
	100
	0.1 
	1.5

	FRF 1
	0.007
	209
	0.13
	2.76

	FRF 3
	0.012
	360
	0.21
	4.45




	CCU, ITRI
	Observation 2: For NTN Self-evaluation, the ITU requirement on average spectral efficiency can be satisfied
· For FRF=1, the DL average spectral efficiency is 0.812 bit/s/Hz, and UL average spectral efficiency is 0.197 bit/s/Hz
· For FRF=3, the DL average spectral efficiency is 2.108 bit/s/Hz, and UL average spectral efficiency is 0.449 bit/s/Hz

Observation 3: For NTN Self-evaluation, the ITU requirement on 5th percentile user spectral efficiency can be satisfied
· For FRF=1, the DL 5th percentile user spectral efficiency is 0.044 bit/s/Hz, and UL 5th percentile user spectral efficiency is 0.00477 bit/s/Hz
· For FRF=3, the DL 5th percentile user spectral efficiency is 0.1513 bit/s/Hz, and UL 5th percentile user spectral efficiency is 0.0212 bit/s/Hz


	Qualcomm
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): Capture the UL evaluation results in Table 2 in TR 37.911
Proposal 3 (eMBB-s): Capture the evaluation assumptions in Table 3 and evaluation results in Table 4 in TR 37.911.


	Ericsson
	Observation 4	NR NTN achieves a 5th percentile user spectral efficiency of 0.04 bit/s/Hz (DL) and 0.004 bit/s/Hz (UL), meeting the IMT-2020 requirements of 0.03 bit/s/Hz and 0.003 bit/s/Hz, respectively.
Observation 6	In the UL direction, NR NTN achieves an average spectral efficiency of 0.156 bit/s/Hz for FRF=1, meeting the IMT-2020 requirement of 0.1 bit/s/Hz.
Observation 7	In the UL direction, NR NTN achieves an area traffic capacity of 3.31 bit/s/km2 for FRF=1, meeting the IMT-2020 requirement of 1.5 bit/s/km2.



Evaluation results summary
The following Table provides the evaluation results of TPR#3 and TPR#4 based on companies inputs submitted to RAN1#114bis:
Refer to: R1-230886x 4 Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01
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First round
5th percentile user spectral efficiency is assessed jointly with average spectral efficiency using the same simulation

Proposal  3-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil downlink spectral efficiency requirement

Table  Evaluation results of DL spectral efficiency for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	DL Spectral efficiency
	Number of samples

	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	[0.58]
	10

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	11

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	[1.14]
	10

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.08]
	10

	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	[0.82]
	2

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	2

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	[0.63]
	3

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	3


 
Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 3-1.

	vivo 
	Based the results above, there is a significant difference in the average SE results of FRF=3 across companies. One possible reason is that in the formula for calculating SE as follow, the bandwidth W is 10 MHz or 30MHz for FRF=3?

We need to clarify this issue firstly before capturing the results. In our opinion, the bandwidth W in above formula should be 30 MHz for FRF=3.



Proposal  3-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil uplink spectral efficiency requirement

Table  Evaluation results of UL spectral efficiency for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU
Requirement
	UL Spectral efficiency
	Number of samples

	1
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	[0.19] 
	10

	
	
	5th percentile [bit/s/Hz]
	0.003
	[0.01] 
	10

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	[0.50] 
	9

	
	
	5th percentile [bit/s/Hz]
	0.003
	[0.03] 
	9


 
Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	
	

	
	






TPR#5: User experienced data rate
The user experienced data rate should be derived from the 5th percentile user spectral efficiency through equation.
Companies’ contributions summary
On TPR #5, companies made the following observations and proposals:

	Companies
	Proposals

	Thales
	Observation 3 NR NTN can fulfill the user experienced data rate requirements for both DL and UL

	Huawei, HiSilicon
	Observation 4: NR NTN with 4Rx UE antenna elements can fulfil DL user experienced data rate requirements, while NR NTN with 2Rx UE antenna elements cannot fulfil DL user experienced data rate requirements.
Observation 5: NR NTN with 2Tx UE antenna elements and FRF=3 can fulfil UL user experienced data rate requirements.

	vivo
	Observation 6: NR NTN with 4Rx and FRF=3 can fulfil DL user experienced data rate ITU requirement, while NR NTN with 2Rx or with 4Rx and FRF=1 cannot fulfil DL user experienced data rate ITU requirement.
Observation 7: NR NTN with FRF=1 and with FRF=3 can fulfil UL user experienced data rate ITU requirement.


	ZTE
	Observation 1: With FRF=3, the DL user experienced data rate cannot fulfill the ITU requirement due to 10MHz bandwidth limitation. 


	xiaomi
	Observation 1: At least for the FRF= 3 case, the ITU-R required user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity can be satisfied.


	CATT
	Observation 4: The evaluation results of UL user experienced data rate can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 5: The evaluation results of DL user experienced data rate can meet the ITU-R requirements for FRF=3. But the evaluation results of DL user experienced data rate is slightly below the ITU-R requirements for FRF=1.


	OPPO
	Observation 5: For NR NTN self-evaluation, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 12.24 kbit/s/km2 for FRF = 1 and 9.58 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 4.29 kbit/s/km2 for FRF = 1 and 4.22 kbit/s/km2 for FRF = 3.

	Panasonic
	· 5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
Downlink
	DL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (Mbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.03
	1
	0.5 
	8

	FRF 1
	0.043
	1.28
	0.80
	16.96

	FRF 3
	0.047
	1.41 
	0.65
	13.78


*FRF: Frequency Reuse Factor
Uplink
	UL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (kbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.003
	100
	0.1 
	1.5

	FRF 1
	0.007
	209
	0.13
	2.76

	FRF 3
	0.012
	360
	0.21
	4.45




	CCU, ITRI
	Observation 4: For NTN Self-evaluation, the ITU requirement on user experienced data rate can be satisfied
· For FRF=1, the DL data rate is 1.32 Mbit/s, and UL data rate is 143 kbit/s
· For FRF=3, the DL data rate is 1.513 Mbit/s, and UL data rate is 212 kbit/s


	Qualcomm
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): Capture the UL evaluation results in Table 2 in TR 37.911
Proposal 3 (eMBB-s): Capture the evaluation assumptions in Table 3 and evaluation results in Table 4 in TR 37.911.

	Ericsson
	Observation 5	NR NTN achieves a user experienced data rate of 1.2 Mbit/s (DL) and 120kbit/s (UL), meeting the IMT-2020 requirements of 1 Mbit/s and 100 kbit/s, respectively.

	
	


Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#5 based on companies inputs submitted to RAN1#114bis:
Refer to: R1-230886x 4 Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

[image: ]

First round

Proposal 4-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil DL user experienced data rate requirement

Table Evaluation results of DL user experienced data for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	User experienced data rate (Mbit/s)
	Number of samples

	2
	FRF = 1
	1
	[1.06]
	11

	
	FRF = 3
	1
	[1.23]
	10

	4
	FRF = 1
	1
	[1.06]
	2

	
	FRF = 3
	1
	[1.21]
	3



Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	For FRF=3, the user experienced data rate does not meet the ITU requirement. An FRF=4 scheme can be used with RHCP/LHCP plus two 15MHz frequency bands, which yields a satisfactory user experienced data rate of 1.40Mbit/s.   

	vivo 
	We first need to clarify the issue of the bandwidth size in SE calculation. Besides, the bandwidth size in data rate calculation should be in line with in SE calculation.



Proposal 4-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil UL user experienced data rate requirement

Table Evaluation results of UL user experienced data for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	User experienced data rate (Mbit/s)
	Number of samples

	1
	FRF = 1
	0.1
	[0.30]
	10

	
	FRF = 3
	0.1
	[0.44]
	9



Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	
	

	
	






TPR#6: Area traffic capacity
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.
Companies’ contributions summary
On TPR#6, companies made the following observations and proposals:
	Companies
	Proposals

	Thales
	Observation 4 NR NTN can fulfill the area traffic capacity requirements for both DL and UL requirements 


	Huawei, HiSilicon
	Observation 6: NR NTN can fulfil DL and UL area traffic capacity requirements.

	vivo
	Observation 8: NR NTN with 2Rx/4Rx and FRF=1/FRF=3 can fulfil DL area traffic capacity ITU requirement.
Observation 9: NR NTN with FRF=1 and FRF=3 can fulfil UL area traffic capacity ITU requirement.


	xiaomi
	Observation 1: At least for the FRF= 3 case, the ITU-R required user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity can be satisfied.


	CATT
	Observation 6: The evaluation results of DL and UL area traffic capacity can meet the ITU-R requirements in FRF=1 and FRR=3. 


	OPPO
	Observation 4: For NR NTN self-evaluation, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.179 Mbit/s for FRF = 1 and 1.051 Mbit/s for FRF = 3, and the UL user experience data rate is 288.52 kbit/s for FRF = 1 and 194.01 kbit/s for FRF = 3.


	Panasonic
	· 5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
Downlink
	DL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (Mbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.03
	1
	0.5 
	8

	FRF 1
	0.043
	1.28
	0.80
	16.96

	FRF 3
	0.047
	1.41 
	0.65
	13.78


*FRF: Frequency Reuse Factor
Uplink
	UL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (kbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.003
	100
	0.1 
	1.5

	FRF 1
	0.007
	209
	0.13
	2.76

	FRF 3
	0.012
	360
	0.21
	4.45




	Nokia, Nokia Shanghai Bell
	Observation 4: NR NTN for EFC can fulfill the area traffic capacity requirements for DL.
Observation 5: NR NTN for EFC cannot fulfill the area traffic capacity requirements for UL.
Proposal 2: Adopt the simulation results for EFC and EMC provided in [9] to the technical report for IMT-2020 Satellite evaluations.


	CCU, ITRI
	Observation 5: For NTN Self-evaluation, the ITU requirement on area traffic capacity can be satisfied
· For FRF=1, the DL area traffic capacity is 17.624 kbit/s/km2, and UL area traffic capacity is 4.183 kbit/s/km2
For FRF=3, the DL area traffic capacity is 14.92 kbit/s/km2, and UL area traffic capacity is 3.177 kbit/s/km

	Qualcomm
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): Capture the UL evaluation results in Table 2 in TR 37.911
Proposal 3 (eMBB-s): Capture the evaluation assumptions in Table 3 and evaluation results in Table 4 in TR 37.911.


	Ericsson
	Observation 7	In the UL direction, NR NTN achieves an area traffic capacity of 3.31 bit/s/km2 for FRF=1, meeting the IMT-2020 requirement of 1.5 bit/s/km2

	
	



Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#6 based on companies inputs submitted to RAN1#114bis:
Refer to: R1-230886x 4 Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

[image: ]

First round
Proposal  5-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil DL area traffic capacity requirement

Table  Evaluation results of DL area traffic capacity for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	Area traffic capacity (kbit/s/km2)
	Number of samples

	2
	FRF = 1
	8
	[12.23]
	10 

	
	FRF = 3
	8
	[12.13]
	10

	4
	FRF = 1
	8
	[17.40]
	2

	
	FRF = 3
	8
	[13.35]
	3




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 5-1.

	
	



Proposal  5-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil UL area traffic capacity requirement

Table  Evaluation results of UL area traffic capacity for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	Area traffic capacity (kbit/s/km2)
	Number of samples

	1
	FRF = 1
	1.5
	[4.09]
	11

	
	FRF = 3
	1.5
	[5.07]
	8




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	
	

	
	




TPR#7: Mobility
Companies’ contributions summary
On TPR#7, companies made the following observations and proposals:

	Companies
	Proposals

	Huawei, HiSilicon
	Observation 7: NR NTN can fulfil the requirements of mobility with 250km/h.

	ZTE
	Observation 5: The mobility fulfills the IMT-2020 requirement.
Proposal 5: Capture the results in Table 13 into the TR 37.911.


	CATT
	Observation 7: When FRF=1 and FRR=3, the simulation result of Mobility with repetition can fulfill the requirements on spectral efficiency and residual decoded packet error ratio of ITU-R. 

	Ericsson
	Observation 8	NR NTN meets the IMT-2020 requirement for mobility of 0.005 bit/s/Hz at a UE speed of 250 km/h, achieving 0.088 bit/s/Hz.


Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#7 based on companies inputs submitted to RAN1#114:
Refer to: R1-230886x 5 Att eMBB-s_Mobility _v00

	 
	RIT
	FRF
	Req.
	Huawei
	ZTE
	CATT
	Qualcomm
	Ericsson
	Mean
	Var
	# samples

	

	UL Mobility (250 km/h)
	NR NTN
	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	0.044
	0.089
	0.059
	 
	0.088
	0.07 
	0.02
	4

	
	
	
	Residual decoded packet error ratio
	1%
	0.40%
	<0.1%
	0.010%
	 
	0.06%
	0.16%
	0.00
	3

	
	NR NTN
	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	0.044
	0.089
	0.234
	0.203
	 
	0.14 
	0.09
	4

	
	
	
	Residual decoded packet error ratio
	1%
	0.03%
	<0.1%
	0.37%
	0.62%
	 
	0.34%
	0.00
	3



First round
Proposal 6-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the mobility requirement under 250 km/h.

Table  Evaluation results of NR NTN mobility under 250 km/h
	Frequency reuse factor
	ITU Requirement
	
	Number 
of samples

	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.07]
	4

	
	Residual decoded packet error ratio
	1%
	[0.16%]
	3

	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.14]
	4

	
	Residual decoded packet error ratio
	1%
	[0.34%]
	3




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 6-1.

	
	


TPR#8: Reliability 
Companies’ contributions summary
On TPR#8, companies made the following observations and proposals:
	Companies
	Proposals

	Huawei, HiSilicon
	Observation 9: NR NTN can fulfil DL and UL reliability requirements.

	ZTE
	Observation 4: The reliability fulfills the IMT-2020 requirement.
Proposal 4: Capture the results in Table 10 into the TR 37.911.

	Panasonic
	· Reliability 
Downlink 
	DL
	5%-tile SINR (dB)
	Repetition
	HARQ
	Success rate 

	Requirement
	99.9%

	FRF 1
	-3.17
	2
	Enable (up to 8Tx)
	99.98%

	FRF 3
	6.61
	8
	Disable 
	99.92%


Uplink 
	UL
	5%-tile SINR (dB)
	Repetition
	HARQ
	Success rate 

	Requirement
	99.9%

	FRF 1
	-4.02
	32
	Enable (up to 8Tx)
	99.95%

	FRF 3
	6.72
	8
	Enable (up to 4Tx)
	99.92%





	Qualcomm
	Proposal 4 (HRC-s): Capture the evaluation assumptions in Table 5 and evaluation results in Table 6 in TR 37.911.


Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#8 based on companies inputs submitted to RAN1#114:

	 
	FRF
	Req.
	Huawei
	ZTE
	CATT
	Panasonic
	Qualcomm 
	Mean
	Var
	# samples

	DL Reliability
	

	
	FRF 1
	
	99.96%
	100.00%
	100.00%
	99.98%
	
	99.98%
	0.00
	4

	
	FRF 3
	99.9%
	99.98%
	99.92%
	100.00%
	99.92%
	99.97%
	99.96%
	0.00
	5

	

	UL Reliability
	

	
	FRF 1
	99.9%
	99.96%
	100.00%
	99.97%
	99.95%
	
	99.97%
	0.00
	4

	
	FRF 3
	99.9%
	99.96%
	100.00%
	100.00%
	99.92%
	99.96%
	99.97%
	0.00
	5



First round
Proposal  7-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for downlink

Table 1 Evaluation results of DL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	DL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.98%]
	4

	FRF 3
	99.9%
	[99.96%]
	5




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 7-1.

	
	


Proposal  7-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for uplink

Table  Evaluation results of UL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	UL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.97%]
	4

	FRF 3
	99.9%
	[99.97%]
	5




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 7-2.

	
	



Topic#9: Connection density
Companies’ contributions summary
On TPR#9. companies made the following observations and proposals:
	Companies
	Proposals

	Huawei. HiSilicon
	Observation 8: NR NTN can fulfil the connection density requirements with full-buffer system-level simulation followed by link-level simulation method.

	ZTE
	Observation 3: The connection density fulfills the IMT-2020 requirement.
Proposal 3: Capture the results in Table 8 into the TR 37.911.

	CATT
	Observation 8: When FRF=1 and FRR=3. the simulation result of connection density and 99th percentile delay can fulfill the requirements of ITU-R. 


	Qualcomm
	Proposal 5 (mMTC-s): Capture the evaluation assumptions in Table 7 and evaluation results in Table 8 in TR 37.911.




Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#9 based on companies inputs submitted to RAN1#114bis:
Refer to: R1-230886x7 Att_ConnectionDensity -v002

	 
	RIT
	Traffic model
	FRF
	Req.
	Huawei
	ZTE
	Qualcomm
	CATT
	Mean
	Var
	# samples

	Connection density
	

	
	NR NTN
	1 message/day/device
	FRF1
	Connection density (/km2)
	500
	6 273
	6 125
	8 966
	731
	5523,75 
	3451,69
	4

	
	
	
	
	Bandwidth (kHz)
	 
	180
	180
	180
	180
	
	
	

	
	
	
	FRF3
	Connection density (/km2)
	500
	20 331
	32 556
	27 972
	4501
	21340,00 
	12306,53
	4

	
	
	
	
	Bandwidth (kHz)
	 
	540
	540
	540
	540
	
	
	

	
	
	1 message/2 hours/device
	FRF1
	Connection density (/km2)
	500
	523
	510
	747
	
	593,33 
	133,24
	3

	
	
	
	
	Bandwidth (kHz)
	 
	180
	180
	180
	
	
	
	

	
	
	
	FRF3
	Connection density (/km2)
	500
	1 694
	2 713
	2 322
	
	2243,00 
	514,07
	3

	
	
	
	
	Bandwidth (kHz)
	 
	540
	540
	540
	
	
	
	



First round
Proposal 8-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils connection density requirement 

Table  Evaluation results of connection density for NR NTN
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	[2504]
	180
	3

	
	FRF3
	500
	[9181]
	180
	3

	1 message/2 hours/device
	FRF1
	500
	[523]
	180
	1

	
	FRF3
	500
	[1759]
	180
	2




Companies are encouraged to provide views/comments within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 8-1.

	
	



TPR#10: Energy efficiency
Companies’ contributions summary
On TPR#10. companies made the following observations and proposals:
	Companies
	Proposals

	Thales
	Observation 5 NR NTN network can achieve high sleep ratio and long sleep duration in unloaded case
Observation 6 NR NTN meets network side energy efficiency requirement
Observation 7 NR NTN device can achieve very long sleep duration in both idle mode and connected mode
Observation 8 NR NTN meets device side energy efficiency requirement


	Qualcomm
	Proposal 6 (Energy Efficiency): Endorse the text proposal on energy efficiency in Section 7.

	Fraunhofer IIS. Fraunhofer HHI
	Observation 1: The requirements regarding energy efficiency on network side and device side are the same for the terrestrial RIT and satellite RIT.
Observation 2: TR 37.910 on the self-evaluation towards IMT-2020 submission already analyses the energy efficiency aspects for the network side and device side for 5G-NR. 
Observation 3: The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side.
Proposal 1: Copy the section 5.8 from TR 37.910 on the analysis of energy efficiency on network side and device side into TR 37.911 section 4.8.


	Ericsson
	Proposal 2	Reuse the text on the energy efficiency requirement from TR 37.910 for TR 37.911.


First round
Proposal  9-1
The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side thereby the text on the energy efficiency requirement from TR 37.910 for TR 37.911 can be reused with changes as necessary.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	
	

	
	



TPR#11: Bandwidth
The two following proposals on 10	TPR#11: Bandwidth were submitted to RAN1#114bis:

	Companies
	Proposals

	Samsung
	Observation 2:  3GPP Rel-17 NR NTN meets the requirements for bandwidth.   

	Ericsson
	Observation 9	When the RAN4 WI on 30 MHz Channel Bandwidth for NR NTN in FR1 is completed. NR NTN will support a maximum transmission bandwidth of 30 MHz. meeting the IMT-2020 requirement.



From Moderator perspective: As per the WP in RP-231444(RP-231295), TPR#11 will be handled by RAN4 at RAN4#108bis (October) with finalization of RAN4 input to the self-evaluation at RAN4#109 (November):
RAN4#108bis:
•	Review of RAN4 related parts(e.g. description of spectrum bands for the compliance template)
RAN4#109
· Finalization of RAN4 input to the self-evaluation
FL recommendation:
Inputs on TPR#11: Bandwidth are to be provided by RAN4

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	ZTE
	Agree FL recommendation.

	
	




Text Proposals for TR 37.911
TP for TR 37.911 on peak spectral efficiency and peak data rate

Proposal 10-1
Endorse the attached text proposal for TR 37.911
Attachment: 
R1-230886x 3 Att  TP for TR37.911-Peak spectral efficiency and peak data rate-v00

Companies are encouraged to provide views/comments on within the following table:
	Companies
	Comments and Views

	ZTE
	Agree Proposal 10-1.

	vivo 
	The possible typo error we mentioned in Proposal 2-1 should be modified as follow with red.
<Unchanged text is omitted>
[bookmark: _Toc136809390]4.2 	Peak data rate
Peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency provided in Section 4.1.1. Using the analytical way as provided in [2, Report ITU-R M.2514] DL peak data rate is calculated as:
	(4.2.1)
The evaluation results for Peak spectral efficiency for DL and UL can be found in Table 4.2.1.  
Table 4.2.1 NR NTN Peak data rate (Mbit/s)
	Link
	SCS [kHz]
	BW [MHz/RB]
	Peak data rate (Mbit/s)
	Req.

	DL
	15
	30 / 160
	111
	70

	UL
	15
	1.44 / 8
	2.67
	2



Based on the above analysis, NR NTN fulfils peak data rate requirements for both DL and UL.
	
<Unchanged text is omitted>




TP for TR 37.911 on Energy efficiency
Proposal 10-2
Endorse the attached text proposal for TR 37.911
Attachment:
R1-230886x Att  TP for TR37.911-Energy efficiency-v00

Proposals for the offline on day 2
Calibration results
Proposal 1-1
Observation:
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template are aligned with TR 38.821 calibration case 9 and case 10.
Attachment: 
R1-230886x 1 Att Calibration_results v00

Proposal 1-2
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template will be captured in the TR 37.911.
Attachment: 
R1-230886x 1 Att Calibration_results v00

TPR#1-2: Peak spectral efficiency and peak data rate
Proposal  2-1
Confirm the values of NR NTN peak spectral efficiency and Peak data rate reported in RP-231946-pCR for TR 37.911 with the following correction: Peak data rate (Mbit/s) in uplink should be 2.67 instead of 2.76

TPR#3-4: 5th percentile user spectral efficiency and average spectral efficiency
Proposal  3-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil downlink spectral efficiency requirement

Table  Evaluation results of DL spectral efficiency for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	DL Spectral efficiency
	Number of samples

	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	[0.58]
	10

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	11

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	[1.14]
	10

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.08]
	10

	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	[0.82]
	2

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	2

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	[0.63]
	3

	
	
	5th percentile [bit/s/Hz]
	0.030
	[0.04]
	3


 

Proposal  3-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil uplink spectral efficiency requirement

Table  Evaluation results of UL spectral efficiency for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU
Requirement
	UL Spectral efficiency
	Number of samples

	1
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	[0.19] 
	10

	
	
	5th percentile [bit/s/Hz]
	0.003
	[0.01] 
	10

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	[0.50] 
	9

	
	
	5th percentile [bit/s/Hz]
	0.003
	[0.03] 
	9


 
TPR#6: Area traffic capacity
Proposal  5-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil DL area traffic capacity requirement

Table  Evaluation results of DL area traffic capacity for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	Area traffic capacity (kbit/s/km2)
	Number of samples

	2
	FRF = 1
	8
	[12.23]
	10 

	
	FRF = 3
	8
	[12.13]
	10

	4
	FRF = 1
	8
	[17.40]
	2

	
	FRF = 3
	8
	[13.35]
	3




Proposal  5-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN can fulfil UL area traffic capacity requirement

Table  Evaluation results of UL area traffic capacity for NR NTN
	Number of UE 
antennas
	Frequency reuse factor
	ITU Requirement
	Area traffic capacity (kbit/s/km2)
	Number of samples

	1
	FRF = 1
	1.5
	[4.09]
	11

	
	FRF = 3
	1.5
	[5.07]
	8



TPR#7: Mobility
Proposal 6-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the mobility requirement under 250 km/h.

Table  Evaluation results of NR NTN mobility under 250 km/h
	Frequency reuse factor
	ITU Requirement
	
	Number 
of samples

	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.07]
	4

	
	Residual decoded packet error ratio
	1%
	[0.16%]
	3

	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.14]
	4

	
	Residual decoded packet error ratio
	1%
	[0.34%]
	3



TPR#8: Reliability 
Proposal  7-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for downlink

Table 1 Evaluation results of DL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	DL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.98%]
	4

	FRF 3
	99.9%
	[99.96%]
	5




Proposal  7-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for uplink

Table  Evaluation results of UL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	UL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.97%]
	4

	FRF 3
	99.9%
	[99.97%]
	5



Topic#9: Connection density
Proposal 8-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils connection density requirement 

Table  Evaluation results of connection density for NR NTN
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	[2504]
	180
	3

	
	FRF3
	500
	[9181]
	540

	3

	1 message/2 hours/device
	FRF1
	500
	[523]
	180
	1

	
	FRF3
	500
	[1759]
	540

	2



TPR#10: Energy efficiency
Proposal  9-1
The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side thereby the text on the energy efficiency requirement from TR 37.910 for TR 37.911 can be reused with changes as necessary.

Proposals for the online on day 3
Calibration results
Proposal 1-1
Observation:
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template are aligned with TR 38.821 calibration case 9 and case 10.
Attachment: 
R1-2308869 1 Att Calibration_results v06

Proposal 1-2
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template will be captured in the TR 37.911.
Attachment: 
R1-2308869 1 Att Calibration_results v06

TPR#1-2: Peak spectral efficiency and peak data rate
Proposal  2-1
Confirm the values of NR NTN peak spectral efficiency and Peak data rate reported in RP-231946-pCR for TR 37.911 with the following correction: Peak data rate (Mbit/s) in uplink should be 2.67 instead of 2.76

TPR#7: Mobility
Proposal 6-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the mobility requirement under 250 km/h.

Table Evaluation results of NR NTN mobility under 250 km/h
	Frequency reuse factor
	ITU Requirement
	
	Number 
of samples

	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.07]
	[4]

	
	Residual decoded packet error ratio
	1%
	[0.16%]
	[3]

	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.14]
	[4]

	
	Residual decoded packet error ratio
	1%
	[0.34%]
	[3]



TPR#8: Reliability 
Proposal 7-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for downlink.

Table 1 Evaluation results of DL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	DL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.98%]
	[4]

	FRF 3
	99.9%
	[99.96%]
	[5]




Proposal 7-2
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for uplink.

Table Evaluation results of UL reliability for NR NTN
	Frequency Reuse Factor
	ITU Requirement
	UL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.97%]
	[4]

	FRF 3
	99.9%
	[99.97%]
	[5]



Topic#9: Connection density
Proposal 8-1
Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils connection density requirement. 

Table Evaluation results of connection density for NR NTN
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	[7334]
	180
	[4]

	
	FRF3
	500
	[28115]
	540

	[4]

	1 message/2 hours/device
	FRF1
	500
	[611]
	180
	[4]

	
	FRF3
	500
	[2340]
	540
	[4]



TPR#10: Energy efficiency
Proposal 9-1
The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side. Thereby the text on the energy efficiency requirement from TR 37.910 can be reused for TR 37.911 with changes as necessary.




[bookmark: _Toc102489803]Appendix I: Summary of proposals
	TDoc
	Source
	Proposals and observations

	R1-2308868
	THALES
	Observation 1 NR NTN can fulfill the 5th percentile user spectral efficiency requirements for both DL and UL 
Observation 2 NR NTN can fulfill the average spectral efficiency requirements for both DL and UL 
Observation 3 NR NTN can fulfill the user experienced data rate requirements for both DL and UL
Observation 4 NR NTN can fulfill the area traffic capacity requirements for both DL and UL requirements 
Observation 5 NR NTN network can achieve high sleep ratio and long sleep duration in unloaded case
Observation 6 NR NTN meets network side energy efficiency requirement
Observation 7 NR NTN device can achieve very long sleep duration in both idle mode and connected mode
Observation 8 NR NTN meets device side energy efficiency requirement


	R1-2308903
	Huawei. HiSilicon
	Observation 1: Calibration curves for FRF=1 and FRF=3 are aligned with TR 38.821 calibration case 9 and case 10. respectively.
Observation 2: NR NTN with 4Rx can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements. while NR NTN with 2Rx cannot fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 3: NR NTN with 2Tx and FRF=3 can fulfil UL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 4: NR NTN with 4Rx UE antenna elements can fulfil DL user experienced data rate requirements. while NR NTN with 2Rx UE antenna elements cannot fulfil DL user experienced data rate requirements.
Observation 5: NR NTN with 2Tx UE antenna elements and FRF=3 can fulfil UL user experienced data rate requirements.
Observation 6: NR NTN can fulfil DL and UL area traffic capacity requirements.
Observation 7: NR NTN can fulfil the requirements of mobility with 250km/h.
Observation 8: NR NTN can fulfil the connection density requirements with full-buffer system-level simulation followed by link-level simulation method.
Observation 9: NR NTN can fulfil DL and UL reliability requirements.


	R1-2309095
	vivo
	Observation 1: The calibration curves for FRF=1 and FRF=3 are aligned with TR 38.821 calibration case 9 and case 10 respectively.
Observation 2: NR NTN can fulfil peak spectral efficiency and peak data rate ITU-R requirement.
Observation 3: NR NTN with FRF=1 and 2Rx/4Rx can fulfil DL average spectral efficiency ITU requirement. but cannot fulfil DL 5th percentile user spectral efficiency ITU requirement.
Observation 4: NR NTN with FRF=3 and 2Rx/4Rx can fulfil DL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 5: NR NTN with FRF=1 and FRF=3 can fulfil UL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 6: NR NTN with 4Rx and FRF=3 can fulfil DL user experienced data rate ITU requirement. while NR NTN with 2Rx or with 4Rx and FRF=1 cannot fulfil DL user experienced data rate ITU requirement.
Observation 7: NR NTN with FRF=1 and with FRF=3 can fulfil UL user experienced data rate ITU requirement.
Observation 8: NR NTN with 2Rx/4Rx and FRF=1/FRF=3 can fulfil DL area traffic capacity ITU requirement.
Observation 9: NR NTN with FRF=1 and FRF=3 can fulfil UL area traffic capacity ITU requirement.
Proposal  1: Capture the evaluation results in Table 2 and Table 3~9 into the TR37.911.


	R1-2309154
	ZTE
	Observation 1: With FRF=3. the DL user experienced data rate cannot fulfill the ITU requirement due to 10MHz bandwidth limitation. 
Observation 2: With FRF=4. the DL user experienced data rate. 5th percentile spectral efficiency. average spectral efficiency and area traffic capacity meet the ITU-R requirements.
Proposal 1: A frequency reuse factor of 4 with RHCP/LHCP plus two 15MHz frequency bands should be adopted for DL performance self-evaluation. 
Proposal 2: Capture the results with FRF=4 in Table 2 to Table 5 into the TR 37.911.
Observation 3: The connection density fulfills the IMT-2020 requirement.
Proposal 3: Capture the results in Table 8 into the TR 37.911.
Observation 4: The reliability fulfills the IMT-2020 requirement.
Proposal 4: Capture the results in Table 10 into the TR 37.911.
Observation 5: The mobility fulfills the IMT-2020 requirement.
Proposal 5: Capture the results in Table 13 into the TR 37.911.


	R1-2309292
	CEWiT
	Observation 1: In the context of NR NTN self-assessment. the peak spectral efficiency and peak data rate can fulfill the ITU-R requirements.
· For the case of DL. with a bandwidth of 160 RBs. the peak spectral efficiency is 3.71 bit/s/Hz and the peak data rate is 111.3 Mbps.
· For the case of UL. with a bandwidth of 8 RBs. the peak spectral efficiency is 1.93 bit/s/Hz and the peak data rate is 2.8 Mpbs.
Observation 2: The calibration curves for FRF=1 is in line with the calibration results of TR 38.821

	R1-2309400
	Samsung
	Observation 1:  3GPP Rel-17 NR NTN meets the minimum requirements for peak data rate and spectral efficiency. 
· DL peak spectral efficiency: 3.71 bps/Hz
· UL peak spectral efficiency: 1.85 bps/Hz
· DL peak data rate: 111.34 Mbps
· UL peak data rate: 2.67 Mbps
Observation 2:  3GPP Rel-17 NR NTN meets the requirements for bandwidth.   


	R1-2309439
	xiaomi
	Observation 1: At least for the FRF= 3 case. the ITU-R required user experienced data rate.	5th percentile user spectral efficiency. average spectral efficiency and area traffic capacity can be satisfied.


	R1-2309509
	CATT
	Observation 9: Calibration results of CL. Geometry SIR and Geometry SINR are highly consistent with those of Case9 and Case10 in TR 38.821. These results are to be captured in the summary of evaluation. 
Observation 10: The evaluation results of 5th percentile spectral efficiency can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 11: The evaluation results of average spectral efficiency can meet the ITU-R requirements in FRF=1 and FRR=3.
Observation 12: The evaluation results of DL and UL area traffic capacity can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 13: The evaluation results of UL user experienced data rate can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 14: The evaluation results of DL user experienced data rate can meet the ITU-R requirements for FRF=3. But the evaluation results of DL user experienced data rate is slightly below the ITU-R requirements for FRF=1.
Observation 15: When FRF=1 and FRR=3. the simulation result of Mobility with repetition can fulfill the requirements on spectral efficiency and residual decoded packet error ratio of ITU-R. 
Observation 16: When FRF=1 and FRR=3. the simulation result of connection density and 99th percentile delay can fulfill the requirements of ITU-R. 


	R1-2309608
	OPPO
	Observation 1: For NR NTN self-evaluation. the peak spectral efficiency and peak data rate can meet ITU-R requirements:
· For DL. the peak spectral efficiency is 3.71 bit/s/Hz and the peak data rate is 111.34 Mbit/s.
· For UL. the peak spectral efficiency is 1.85 bit/s/Hz and the peak data rate is 2.67 Mbit/s when a bandwidth of 8 RBs is used.
Observation 2: For FRF = 1. the average spectral efficiency and 5th percentile user spectral efficiency can meet the ITU-R requirements with little margin:
· For DL. the average spectral efficiency is 0.6 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0409 bit/s/Hz.
· For UL. the average spectral efficiency is 0.21 bit/s/Hz and the 5th percentile user spectral efficiency is 0.01 bit/s/Hz.
Observation 3: For FRF = 3. the average spectral efficiency and 5th percentile user spectral efficiency can meet the ITU-R requirements with little margin:
· For DL. the average spectral efficiency is 1.45 bit/s/Hz and the 5th percentile user spectral efficiency is 0.112 bit/s/Hz.
· For UL. the average spectral efficiency is 0.64 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0314 bit/s/Hz.
Observation 4: For NR NTN self-evaluation. the requirement on user experience data rate can be satisfied. where the DL user experience data rate is 1.179 Mbit/s for FRF = 1 and 1.051 Mbit/s for FRF = 3. and the UL user experience data rate is 288.52 kbit/s for FRF = 1 and 194.01 kbit/s for FRF = 3.
Observation 5: For NR NTN self-evaluation. the area traffic capacity can meet ITU-R requirement. where the DL area traffic capacity is 12.24 kbit/s/km2 for FRF = 1 and 9.58 kbit/s/km2 for FRF = 3. and the UL area traffic capacity is 4.29 kbit/s/km2 for FRF = 1 and 4.22 kbit/s/km2 for FRF = 3.


	R1-2309713
	Panasonic
	· Peak spectral efficiency and Peak data rate
Downlink
	DL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	3
	70

	DL
	3.71
	111.3



Uplink
	UL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	1.5
	2

	UL
	1.58
	2.27


· 5%-tile user spectral efficiency. User experienced data rate. Average spectral efficiency and Area traffic capacity
Downlink
	DL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (Mbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.03
	1
	0.5 
	8

	FRF 1
	0.043
	1.28
	0.80
	16.96

	FRF 3
	0.047
	1.41 
	0.65
	13.78


*FRF: Frequency Reuse Factor
Uplink
	UL
	5%-tile user spectral efficiency (bps/Hz)
	User experienced data rate (kbps)
	Average user spectral efficiency (bps/Hz)
	Area traffic capacity (kbps/km2)

	Requirement
	0.003
	100
	0.1 
	1.5

	FRF 1
	0.007
	209
	0.13
	2.76

	FRF 3
	0.012
	360
	0.21
	4.45


· Reliability 
Downlink 
	DL
	5%-tile SINR (dB)
	Repetition
	HARQ
	Success rate 

	Requirement
	99.9%

	FRF 1
	-3.17
	2
	Enable (up to 8Tx)
	99.98%

	FRF 3
	6.61
	8
	Disable 
	99.92%


Uplink 
	UL
	5%-tile SINR (dB)
	Repetition
	HARQ
	Success rate 

	Requirement
	99.9%

	FRF 1
	-4.02
	32
	Enable (up to 8Tx)
	99.95%

	FRF 3
	6.72
	8
	Enable (up to 4Tx)
	99.92%





	R1-2309738
	Nokia. Nokia Shanghai Bell
	Observation 1: The contributed results showing coupling gain and geometric SINR are well aligned with TR 38.821 calibration cases 9 and 10.
Observation 2: DL SINR levels have little impact from varying the satellite elevation angle between [35-85 degrees].
Observation 3: UL SINR levels have impacted by varying the satellite elevation angle between [35-85 degrees]. Lower UL SINR levels are measured with low elevation angels compared to high elevation angles.
Observation 4: NR NTN for EFC can fulfill the area traffic capacity requirements for DL.
Observation 5: NR NTN for EFC cannot fulfill the area traffic capacity requirements for UL.
Based on these observations we therefore propose the following:

Proposal 1: The coupling gain and geometric SINR levels which are added in the attached excel sheets [8] to be part of the final calibration evaluation.
Proposal 2: Adopt the simulation results for EFC and EMC provided in [9] to the technical report for IMT-2020 Satellite evaluations.


	R1-2309944
	CCU. ITRI
	Observation 1: Calibration results of FRF=1 and FRF=3 are align with case 9 and case 10 in R1-1913404.
Observation 2: For NTN Self-evaluation. the ITU requirement on average spectral efficiency can be satisfied
· For FRF=1. the DL average spectral efficiency is 0.812 bit/s/Hz. and UL average spectral efficiency is 0.197 bit/s/Hz
· For FRF=3. the DL average spectral efficiency is 2.108 bit/s/Hz. and UL average spectral efficiency is 0.449 bit/s/Hz

Observation 3: For NTN Self-evaluation. the ITU requirement on 5th percentile user spectral efficiency can be satisfied
· For FRF=1. the DL 5th percentile user spectral efficiency is 0.044 bit/s/Hz. and UL 5th percentile user spectral efficiency is 0.00477 bit/s/Hz
· For FRF=3. the DL 5th percentile user spectral efficiency is 0.1513 bit/s/Hz. and UL 5th percentile user spectral efficiency is 0.0212 bit/s/Hz

Observation 4: For NTN Self-evaluation. the ITU requirement on user experienced data rate can be satisfied
· For FRF=1. the DL data rate is 1.32 Mbit/s. and UL data rate is 143 kbit/s
· For FRF=3. the DL data rate is 1.513 Mbit/s. and UL data rate is 212 kbit/s

Observation 5: For NTN Self-evaluation. the ITU requirement on area traffic capacity can be satisfied
· For FRF=1. the DL area traffic capacity is 17.624 kbit/s/km2. and UL area traffic capacity is 4.183 kbit/s/km2
For FRF=3. the DL area traffic capacity is 14.92 kbit/s/km2. and UL area traffic capacity is 3.177 kbit/s/km

	R1-2310054
	NTT DOCOMO. INC.
	Observation 1: DL calibration results of case 9 and case 10 including coupling loss. geometry SIR and geometry SINR are aligned with other companies. 
Observation 2: UL calibration results of case 9 and case 10 including coupling loss. geometry SIR and geometry SINR are aligned with other companies. 
Observation 3: The SNR for peak spectral efficiency and peak data rate are 16.95dB for DL with 30MHz. 7.08 dB for UL with 1.44MHz. respectively.
Observation 4: DL and UL peak spectral efficiency and peak data rate can fulfil Requirements. 


	R1-2310166
	Qualcomm Incorporated
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): Capture the UL evaluation results in Table 2 in TR 37.911
Proposal 3 (eMBB-s): Capture the evaluation assumptions in Table 3 and evaluation results in Table 4 in TR 37.911.
Proposal 4 (HRC-s): Capture the evaluation assumptions in Table 5 and evaluation results in Table 6 in TR 37.911.
Proposal 5 (mMTC-s): Capture the evaluation assumptions in Table 7 and evaluation results in Table 8 in TR 37.911.
Proposal 6 (Energy Efficiency): Endorse the text proposal on energy efficiency in Section 7. 


	R1-2310189
	Fraunhofer IIS. Fraunhofer HHI
	Observation 1: The requirements regarding energy efficiency on network side and device side are the same for the terrestrial RIT and satellite RIT.
Observation 2: TR 37.910 on the self-evaluation towards IMT-2020 submission already analyses the energy efficiency aspects for the network side and device side for 5G-NR. 
Observation 3: The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side.
Proposal 1: Copy the section 5.8 from TR 37.910 on the analysis of energy efficiency on network side and device side into TR 37.911 section 4.8.


	R1-2310220
	Ericsson
	Observation 1	With 30 MHz bandwidth. NR NTN achieves a DL peak data rate of 111.34 Mbps and a DL peak spectral efficiency of 3.71 bit/s/Hz. meeting the IMT-2020 requirements of 70 Mbps and 3 bit/s/Hz.
Observation 2	Using an allocated bandwidth of 1.44 MHz. NR NTN achieves a UL peak data rate of 2.67 Mbps and a UL peak spectral efficiency of 1.86 bit/s/Hz. meeting the IMT-2020 requirements of 2 Mbps and 1.5 bit/s/Hz.
Observation 3	The above values math those captured in the current draft TR 37.911.
Observation 4	NR NTN achieves a 5th percentile user spectral efficiency of 0.04 bit/s/Hz (DL) and 0.004 bit/s/Hz (UL). meeting the IMT-2020 requirements of 0.03 bit/s/Hz and 0.003 bit/s/Hz. respectively.
Observation 5	NR NTN achieves a user experienced data rate of 1.2 Mbit/s (DL) and 120kbit/s (UL). meeting the IMT-2020 requirements of 1 Mbit/s and 100 kbit/s. respectively.
Observation 6	In the UL direction. NR NTN achieves an average spectral efficiency of 0.156 bit/s/Hz for FRF=1. meeting the IMT-2020 requirement of 0.1 bit/s/Hz.
Observation 7	In the UL direction. NR NTN achieves an area traffic capacity of 3.31 bit/s/km2 for FRF=1. meeting the IMT-2020 requirement of 1.5 bit/s/km2.
Observation 8	NR NTN meets the IMT-2020 requirement for mobility of 0.005 bit/s/Hz at a UE speed of 250 km/h. achieving 0.088 bit/s/Hz.
Observation 9	When the RAN4 WI on 30 MHz Channel Bandwidth for NR NTN in FR1 is completed. NR NTN will support a maximum transmission bandwidth of 30 MHz. meeting the IMT-2020 requirement.

Proposal 1	Agree the current draft text on peak spectral efficiency and peak data rate in TR 37.911 v0.1.0.
Proposal 2	Reuse the text on the energy efficiency requirement from TR 37.910 for TR 37.911.




Appendix II: RAN1Agreements
RAN1#112 bis agreements
Agreement
The proposals and proposed working assumption in Section 2 of R1-2304118 are endorsed.
Agreement
Signals from one satellite to a UE would be seen as site-specific according to Table 7.6.3.4-1 of TR 38.901.
Agreement
The proposal in Section 2 of R1-2304123 is agreed.
RAN1#113 agreements
Agreement
The proposals and conclusions in Section 1 of R1-2306083 are endorsed. except for proposal 2.4 (which is already included in the proposed conclusion).

RAN1#114 agreements
[bookmark: _Toc142292367]Evaluation methodology:

Agreement
For DL and UL overhead:
· DL overhead is assumed to be 0.14
· UL overhead is assumed to be 0.08

Agreement
For the evaluation metrics that require usage of beam area. a beam area of 1415 km2 is assumed.

Agreement
The modeling of delay / RTT for SLS is up to companies to report.

Agreement
All the beams are considered for computing the area of connection density.

Agreement
For SLS to LLS metric of connection density. “pre-processing SINR” should be used instead of “pre-processing SNR”.

Agreement
Elevation angle of 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.

Agreement
For mMTC LLS (NR and eMTC). 16-QAM can be used in addition to QPSK to derive the SNR to SE mapping.

Agreement
For connection density evaluation with full buffer system-level simulation followed by link-level simulation. for SINR CDF distribution derivation. all the beams are assumed to be fully loaded.

Observation:
Based on RAN1 evaluations. for peak data rate and spectral efficiency the max code rate and modulation order is:
· For DL. the modulation scheme is . and between 666/1024 and 822/1024
· For UL. the modulation scheme is . and  between 434/1024 and 553/1024
Agreement
3GPP will report peak data rate and spectral efficiency based on
· 822/1024 and  for DL
· 553/1024 for and  for UL

Agreement
For the link budget template:
· The attached xls to R1-2308233 is endorsed as the starting point for the link budget template.
· The target elevation angle is [30] degrees. and the link budget template includes the link margin (in dB) at that elevation angle.
· The LLS to derive the “required SNR” for the link budget template is performed under an NTN TDL-C rural channel model with the K-factor corresponding to the target elevation angle.
· The rest of the parameters (bits / #reps / others) and whether different values are used for different scenarios (eMBB-s. HRC-s. mMTC-s) are to be discussed via email discussion.

[bookmark: _Toc142292368]Self-evaluation results for NR NTN:

Agreement
The results of CL. Geometry SIR and Geometry SINR simulated on DL are to be reported within the attached template.
Attachment: 
R1-2306416_Calibration_results v00

Agreement
The attached template is used to collect evaluation results for eMBBs peak spectral efficiency and peak data rate.
· A single value should be captured in the TR 37.911. which is calculated based on the modulation order (Q_m) and maximum coding rate once they are agreed in 9.14.1
· There is no need to collect input for DL&UL OH in the template.
Attachment: 
1. R1-2306416 - Att eMBBs_ Peak spectral efficiency_Peak data rate v01


Agreement
Downlink peak spectral efficiency is evaluated based on analytical method. The evaluation result is provided in the following Table. 
The detailed assumptions will be captured in the TR 37.911.
NR NTN DL peak spectral efficiency (bit/s/Hz)
	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[3.71]
	3




Based on the above. NR NTN fulfils DL peak spectral efficiency requirement.


Agreement
Uplink peak spectral efficiency is evaluated based on analytical method. The evaluation result is provided in the following Table. 
The detailed assumptions will be captured in the TR 37.911.
NR NTN UL peak spectral efficiency (bit/s/Hz)
	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[1.85]
	1.5




Based on the above. NR NTN fulfils UL peak spectral efficiency requirement

Agreement
DL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency. Using the analytical way as provided in Report ITU-R M.2514.

The evaluation result is provided in the following Table.
 
It is observed that NR fulfils the DL peak data rate requirement.

NR NTN DL peak data rate (Mbit/s)
	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[111]
	70






Agreement
UL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency. Using the analytical way as provided in Report ITU-R M.2514.

The evaluation result is provided in the following Table.
 
It is observed that NR fulfils the UL peak data rate requirement.
NR NTN UL peak data rate (Mbit/s)
	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[2.76]
	2







Agreement
The attached text proposal for TR 37.911 is endorsed from RAN1 perspective. Note: the detailed structure of the TR is up to the TR editor.
Attachment: TP to TR37.911-Peak spectral efficiency and peak data rate-v02

Agreement
The attached template is used to collect evaluation results for eMBBs 5th percentile user spectral efficiency. average spectral efficiency. user experienced data rate and area traffic capacity
Note: OH as agreed in 9.14.1 will be removed from the template.
Attachment: 
R1-2306416 - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

Agreement
The attached template is used to collect evaluation results for the TPR on mobility
Attachment: 
R1-2306416 Att eMBB-s_Mobility _v00

Agreement
The attached template is used to collect evaluation results for the TPR on Reliability
Attachment: 
R1-2306416  Att_ HRC-s-Reliability_v00

Agreement
The attached template is used to collect evaluation results for the TPR on connection density
Attachment: 
R1-2306416  Att_ConnectionDensity -v002

Agreement
RAN1 to provide at RAN1#114-bis evaluation results on Energy efficiency. including both network and device.

Agreement
For NR NTN Connection Density LLS:
· Agree 10% BLER as target for throughput for Full Buffer
· SINR - user spectral efficiency (SE) mapping graph for Full Buffer. where:
·  SE = nominal SE × (1-BLER)
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