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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 9.14.2 at TSG-RAN WG1 #114 together with identified key issues. The goal of this document is also to provide recommendation on prioritization of discussion and whether any issues should be postponed.
A total of 12 TDocs have been submitted to current meeting for discussion. The source contributions are cited in references [1]-[12]: 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) R1-230641x_Att Calibration_results v00
2) R1-230641x  - Att  eMBBs_ Peak spectral efficiency_Peak data rate_v00
3) R1-230641x  - Att  TP to TR37.911-Peak spectral efficiency and peak data rate-v00
4) R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v00
5) R1-230641x Att eMBB-s_Mobility _v00
6) R1-230641x  Att- HRC-s-Reliability_v00
7) R1-230641x  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.


	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.


	NTT DOCOMO
	Observation 1: DL calibration results of case 9 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
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions are to be reported within the attached template.
Attachment: 
R1-230641x_Calibration_results v00


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

	Companies
	Comments

	Huawei/HiSilicon
	In proposal 1-1. Uplink is included, while there is no place for UL results in the excel. We suggest to align proposal and the attachment by e.g. remove “and UL transmissions”in Proposal 1-1



Second round
Second round Proposal 1-1
The Proposal 1-1 is updated based on Huawei/HiSilicon comment:

Proposal 1-1
The results of CL, Geometry SIR and Geometry SINR simulated on DL are to be reported within the attached template.
Attachment: 
R1-230641x_Calibration_results v00


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

	Companies
	Comments

	Ericsson
	OK




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

	Thales
	Proposal 1: Peak spectral efficiency is evaluated in NR NTN using the analytical method with: 
· For DL: a  modulation order of 6 with a maximum coding rate of 0.7021
· For UL: a  modulation order of 4 with a maximum coding rate of 0,4785

Observation 1 	Based on simulations results:
· The DL peak spectral efficiency in NR NTN is equal to 3.67 which corresponds to a Modulation Order of 6 with a maximum coding rate of 0.7021
· The UL peak spectral efficiency is equal to 1.54 which corresponds to a Modulation Order of 4 with a maximum coding rate of  0,4785

Observation 2  NR NTN can fulfill the DL peak spectral efficiency requirement 
Observation 3 NR NTN can fulfill the UL peak spectral efficiency requirement 
Observation 4 NR NTN can fulfill the DL peak data rate requirement 
Observation 5 NR NTN can fulfill the UL peak data rate requirement 


	ZTE
	Observation 1: The peak spectral efficiency and peak data rate fulfills the ITU-R requirements.
Proposal 1: Capture the evaluation results of peak spectral efficiency and peak data rate in Table 2 into the TR.


	CATT
	Observation 1: In ideal condition, the peak spectral efficiency and peak data rate fulfill the ITU-R requirements.
Observation 2: In realistic condition defined in TR38.821, the peak spectral efficiency and peak data rate can’t fulfill the ITU-R requirements, especially for the uplink. 
Proposal 1:	Atmospheric loss, shadow fading margin and scintillation loss can’t be ignored as realistic parameters.  


	Xiaomi
	Observation 1: The ITU-R required data rate can be satisfied.

	Panasonic
	All evaluation results satisfy the requirements. 
1. Peak data rate
1. Peak spectral efficiency
The evaluation results are summarized below. 
Peak spectral efficiency and Peak data rate
	DL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	3
	70

	DL
	3.67
	110.0



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

	Requirement
	1.5
	2

	UL
	1.58
	2.28




	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.

	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 3.8 bit/s/Hz and the peak data rate is 114 Mbit/s.
· For UL, the peak spectral efficiency is 1.93 bit/s/Hz and the peak data rate is 2.8 Mbit/s when a bandwidth of 8 RBs is used.


	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

	Ericsson
	Observation 1	With 30 MHz bandwidth, NR NTN achieves a DL peak data rate of 119.45 Mbps and a DL peak spectral efficiency of 3.98 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 3.98 Mbps and a UL peak spectral efficiency of 2.77 bit/s/Hz, meeting the IMT-2020 requirements of 2 Mbps and 1.5 bit/s/Hz.

Proposal 1	Capture the values for DL and UL peak data rate and spectral efficiency from observations 1 and 2 in TP for TR 37.911.



Evaluation results summary

	PSE
	SCS
	Req.
	Thales
	ZTE
	CATT
	Xiaomi
	Panasonic
	NTT DOCOMO
	OPPO
	Samsung
	Ericsson	Comment by Author: I found an error in the calculation in our contribution (used the wrong coding rate). With correct values, our result is 3.49 bps/Hz (DL) and  1.64 bps/Hz (UL). Can we use insert these values somehow here, or do we need to provide an updated contribution, or…?
	Mean
	Var
	# samples

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DL peak spectral efficiency (bit/s/Hz)
	15kHz
	3
	3.45
	3.486
	3.85
	3.486
	3.67
	3.821
	3.8
	3.71
	3.98
3.49
	3.64 3.69 
	0.16 0.19 
	9

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UL peak spectral efficiency (bit/s/Hz)
	15kHz
	1.5
	1.64
	1.645
	1.53
	1.538
	1.58
	1.84
	1.93
	1.85
	2.77
1.64
	1.69 1.81 
	0.15 0.39 
	9




	PDR
	Req.
	Thales
	ZTE
	CATT
	Xiaomi
	Panasonic
	NTT DOCOMO
	OPPO
	Samsung  
	Ericsson	Comment by Author: Likewise, our data rates after the fix are 104.57 Mbps (DL) and 2.37 Mbps (UL).
	Mean
	Var
	# samples


	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Downlink peak data rate (Mbit/s)
	70
	103.63
	104.58
	110.88
	104.58
	110
	114.63
	114
	111.3
	104.57119.45
	108.69 110.34 
	4.38 5.33 
	9

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UL peak data rate (Mbit/s)
	2
	2.37
	2.369
	2.203
	2.215
	2.28
	2.649
	2.8
	2.67
	2.373.98
	2.44 2.62 
	0.22 0.55 
	9



First round
Proposal  2-1
Proposal  2-1
The attached template is used to collect evaluation results for eMBBs peak spectral efficiency and peak data rate
Attachment: 
1. R1-230641x - Att eMBBs_ Peak spectral efficiency_Peak data rate v00

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

	Qualcomm
	In our view, we do not need to collect results for peak data rate and SE and report them in the proposed way. A single value can be captured in the TR.

	Ericsson
	Agree that a single value should be captured in the TR, which could be the average of all companies.

	Huawei/HiSilicon
	There are discussions in 9.14.1 for overhead. Once the overhead is agreed in 9.14.1, there is no need to collect input for DL&UL OH in the spreadsheet


Proposal  2-2
Proposal  2-2
Downlink peak spectral efficiency is evaluated based on analytical method. The evaluated configurations for NR NTN generally assume 1-layer downlink transmission with a 64QAM modulation with a maximum coding rate of [0.803] is considered.
A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used over one satellite beam. 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
	[3.45~3.98]
	3

	
	30
	TBC
	3






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

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

	Qualcomm
	We do not see the need to capture results for 30kHz SCS.

	Ericsson
	Agree with Qualcomm’s view.

	Huawei/HiSilicon
	Agree with Qualcomm that there is no need to capture 30KHz SCS results.

Maybe there is no need to capture all the text in the proposal 2-2, as there seems no need to capture the assumptions again while capturing the results. Suggest to simplify the proposal.



Proposal  2-3
Proposal  2-3
Uplink peak spectral efficiency of frequency range 1 (FR1) is evaluated based on analytical method. The evaluated configurations for NR NTN generally assume 1-layer downlink transmission, with 16QAM modulation with a maximum coding rate of [0,540]. A transmission bandwidth of 8 PRBs out of a channel bandwidth of 30 MHz is used over one satellite beam. 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]
	30 MHz
	Req.

	FR1
	15
	[1.45~2.77]
	1.5

	
	30
	TBC
	1.5






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


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

	Qualcomm
	We do not see the need to capture results for 30kHz SCS

	Ericsson
	Agree with Qualcomm’s view.

	Huawei/HiSilicon
	Agree with Qualcomm that there is no need to capture 30KHz SCS

Maybe there is no need to capture all the text in the proposal 2-3, as there seems no need to capture the assumptions again while capturing the results. Suggest to simplify the proposal.



Proposal  2-4
Proposal  2-4
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, DL peak data rate is calculated as:
.
The BW is the assigned BW of 30MHz and SEpDL denotes the peak spectral efficiency.
The following table provides the evaluation results in case of single carrier operation. 
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
	[103.63~ 119.45]
	70

	
	30
	TBC
	70




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

	Qualcomm
	We do not see the need to capture results for 30kHz SCS

	Ericsson
	Agree with Qualcomm’s view.

	Huawei/HiSilicon
	Agree with Qualcomm that there is no need to capture 30KHz SCS

Maybe there is no need to capture all the text in the proposal 2-4, as there seems no need to capture the assumptions again while capturing the results. Suggest to simplify the proposal.



Proposal  2-5
Proposal  2-5
UL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency provided in Section 3. Using the analytical way as provided in Report ITU-R M.2514, UL peak data rate is calculated as:

The BW is the assigned BW of 30MHz and SEpUL denotes the peak spectral efficiency.
The following Table provides the evaluation results in case of single carrier operation. 
It is observed that NR fulfils the UL peak data rate requirement.
Table 4.2.2 NR NTN UL peak data rate (Mbit/s)
	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[2.21~3.98]
	2

	
	30
	
	2






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

	Qualcomm
	We do not see the need to capture results for 30kHz SCS

	Ericsson
	Agree with Qualcomm’s view.

	Huawei/HiSilicon
	Agree with Qualcomm that there is no need to capture 30KHz SCS

Maybe there is no need to capture all the text in the proposal 2-5, as there seems no need to capture the assumptions again while capturing the results. Suggest to simplify the proposal.




Proposal  2-6
Text Proposal  2-6
-	Adopt the attached text proposal for TR 37.911
Attachment: 
1. TP to TR37.911-Peak spectral efficiency and peak data rate-v0


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

	Huawei/HiSilicon
	See comments for proposal 2-1 to proposal 2-5

	
	



Second round
Second round Proposal  2-1
Based on 1st round discussion, the template Att eMBBs_ Peak spectral efficiency_Peak data rate is revised to v01 and the proposal 2-1 is updated as follwos: 

Proposal  2-1
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
· Once the overhead is agreed in 9.14.1, there is no need to collect input for DL&UL OH in the template.
Attachment: 
1. R1-230641x - Att eMBBs_ Peak spectral efficiency_Peak data rate v01


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

	Ericsson
	OK

	
	

	
	


Second round Proposal  2-2
The Proposal 2-2 is revised based on first round discussion:

Proposal  2-2
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
	[3.64]
	3





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

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

	Ericsson
	OK. We believe that the value mentioned in “[ ]” is currently a placeholder and may be changed.

	
	

	
	



Second round Proposal  2-3
The Proposal 2-3 is revised based on first round discussion:

Proposal  2-3
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]
	30 MHz
	Req.

	FR1
	15
	[1.69]
	1.5





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


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

	Ericsson
	OK. We believe that the value mentioned in “[ ]” is currently a placeholder and may be changed.

	
	

	
	



Second round Proposal  2-4
To address companies comments to 1st round Proposal 2-4 is updated as follows:

Proposal  2-4
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
	[108.69]
	70




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

	Ericsson
	OK. We believe that the value mentioned in “[ ]” is currently a placeholder and may be changed.

	
	

	
	



Second round Proposal  2-5
The Proposal 2-5 is revised based on first round discussion:

Proposal  2-5
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]
	30 MHz
	Req.

	FR1
	15
	[2.44]
	2






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

	Ericsson
	OK. We believe that the value mentioned in “[ ]” is currently a placeholder and may be changed.

	
	

	
	




Second round Proposal  2-6
The Proposal 2-6 is revised based on first round discussion. And the TP is revised to v01:

Text Proposal  2-6
-	Adopt the attached text proposal for TR 37.911
Attachment: 
1. TP to TR37.911-Peak spectral efficiency and peak data rate-v01


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

	Ericsson 
	OK. We believe that the value mentioned in “[ ]” is currently a placeholder and may be changed.

	Qualcomm
	We think all the previous proposals are not needed and we can just agree the TP directly. If possible, the table should be updated with the agreed parameters in 9.14.1 (for OH and maximum code rate)




[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 6 NR NTN can fulfill the 5th percentile user spectral efficiency requirements for both DL and UL 
Observation 7 NR NTN can fulfill the average spectral efficiency requirements for both DL and UL requirements when the FRF (Frequency reuse factor) =3 
Observation 8 NR NTN can fulfill the user experienced data rate requirements for both DL and UL
Observation 9 NR NTN can fulfill the area traffic capacity requirements for both DL and UL requirements


	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.


	ZTE
	Observation 2: For FRF=4, the DL evaluation results for user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency, and area traffic capacity meet the ITU-R requirements.
Proposal 2: Frequency reuse factor = 4 with combination of Polarization and frequency can also be considered for evaluation.
Proposal 3: Capture the assumptions in Table 3 and the evaluation results in Table 4~Table 7 into the TR.


	xiaomi
	Observation 2: 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.


	Panasonic
	All evaluation results satisfy the requirements. 
5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
	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
	16.80

	FRF 3
	0.047
	1.41 
	0.65
	13.65


*FRF: Frequency Reuse Factor

	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
	211.48
	0.13
	2.73




	Oppo
	Observation 2: For NR NTN self-evaluation, the average spectral efficiency and 5th percentile user spectral efficiency can meet the ITU-R requirements with little margin:
· [bookmark: _Hlk142571135]For DL, the average spectral efficiency is 0.58 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0452 bit/s/Hz.
· For UL, the average spectral efficiency is 0.212 bit/s/Hz and the 5th percentile user spectral efficiency is 0.00375 bit/s/Hz.


	Qualcomm 
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): RAN 1 to discuss the following issues:
· When calculating the user experienced data rate, whether the spectral efficiency is scaled by 10Mhz or 30MHz for FRF3.
· When calculating the user spectral efficiency, whether the throughput should be normalized by the scheduling bandwidth or the channel bandwidth. 
Proposal 3 (eMBB-s): Capture the UL evaluation results in Table 3 in TR 37.911
· For DL FRF3, further discuss whether W=10 or 30MHz should be used.
Proposal 4 (eMBB-s): Capture the evaluation assumptions in Table 4 and evaluation results in Table 5 in TR 37.911.




Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#3 and TPR#4 based on companies inputs submitted to RAN1#114:

	SE
	FRF
	Req.
	Thales
	Huawei
	ZTE
	Xiaomi
	Panasonic
	OPPO
	Qualcomm 
	Mean
	Var
	#samples

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DL Spectral efficiency
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.450
	0.461
	
	
	0.800
	0.580
	0.328
	0.52 
	0.18 
	5

	
	
	5th percentile [bit/s/Hz]
	0.030
	0.040
	0.005
	 
	 
	0.043
	0.045
	0.014
	0.03 
	0.02 
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	1.700
	0.445
	1.530
	1.770
	0.650
	
	1.264
	1.23 
	0.56 
	6

	
	
	5th percentile [bit/s/Hz]
	0.030
	0.170
	0.020
	0.092
	0.140
	0.047
	 
	0.079
	0.09 
	0.06 
	6

	 
 
 
 
 
 
 
 
 
 
 
 
 
 

	UL spectral efficiency
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.270
	
	
	
	0.130
	0.212
	0.067
	0.17 
	0.09 
	4

	
	
	5th percentile [bit/s/Hz]
	0.003
	0.030
	 
	 
	 
	0.007
	0.004
	0.002
	0.01 
	0.01 
	4

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	1.070
	0.235
	
	1.770
	
	
	0.399
	0.87 
	0.70 
	4

	
	
	5th percentile [bit/s/Hz]
	0.003
	0.090
	0.004
	 
	0.130
	 
	 
	0.011
	0.06 
	0.06 
	4



First round
5th percentile user spectral efficiency is assessed jointly with average spectral efficiency using the same simulation
Proposal  3-1
The preliminary results of some TPRs do not converge. We need first to make sure that all agreed simulation assumptions are aligned and all simulations results are gathered using the same template.  The attached template (R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity) is proposed for evaluation results collection for TPR#3, TPR#4, TPR#5 and TPR#6. 
Moderator encourage companies to check it first. Once the template is stable, it will be used to collect evaluation results.

Proposal  3-1
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
Attachment: 
R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v00

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

	Qualcomm
	It would be good to discuss how to evaluate the DL experienced data rate (adding the comment here since there is no comment box in Section 4). It can be observed that 3 of the inputs do not meet the requirement.

	Huawei/HiSilicon
	No need to collect detailed assumptions in “DL & UL_OH” as long as the overhead is agreed in evaluation methodology part. As both 2 Rx and 4 Rx are allowed in the simulation, we suggest the spreadsheet can capture company results for both 2Rx and 4Rx.



Second round
Second round Proposal 3-1
The Template is updated based on Huawei comment: To capture company results for both 2Rx and 4Rx. 
Further, once the OH is agreed in 9.14.1 it could be removed from the template.
The Proposal 3-1 is updated as follows:

Proposal  3-1
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
Once the OH is agreed in 9.14.1 it could be removed from the template.
Attachment: 
R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

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

	
	

	
	



Second round Proposal 3-2
Proposal 3-2:
RAN1 to further discuss the evaluation results of 5th percentile user spectral efficiency and average spectral efficiency captured in the R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01 and identify any further actions to aid alignment

Companies are encouraged to comment on the evaluation results of TPR#3-4 and identify any further actions to aid alignment:
	Companies
	Comments and Views

	Qualcomm
	There is no need to agree this proposal online

	
	





TPR#5: User experienced data rate
Companies’ contributions summary
On 4	TPR #5, companies made the following observations and proposals:

	Companies
	Proposals

	Thales
	Observation 8 NR NTN can fulfill the user experienced data rate requirements for both DL and UL
Observation 9 NR NTN can fulfill the area traffic capacity requirements for both DL and UL requirements


	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.

	ZTE
	Observation 2: For FRF=4, the DL evaluation results for user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency, and area traffic capacity meet the ITU-R requirements.
Proposal 2: Frequency reuse factor = 4 with combination of Polarization and frequency can also be considered for evaluation.
Proposal 3: Capture the assumptions in Table 3 and the evaluation results in Table 4~Table 7 into the TR.


	xiaomi
	Observation 2: 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.


	Panasonic
	All evaluation results satisfy the requirements. 
5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
	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
	16.80

	FRF 3
	0.047
	1.41 
	0.65
	13.65


*FRF: Frequency Reuse Factor

	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
	211.48
	0.13
	2.73




	OPPO
	Observation 3: For NR NTN self-evaluation, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.302 Mbit/s and the UL user experience data rate is 108.1 kbit/s.


	Qualcomm 
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): RAN 1 to discuss the following issues:
· When calculating the user experienced data rate, whether the spectral efficiency is scaled by 10Mhz or 30MHz for FRF3.
· When calculating the user spectral efficiency, whether the throughput should be normalized by the scheduling bandwidth or the channel bandwidth. 
Proposal 3 (eMBB-s): Capture the UL evaluation results in Table 3 in TR 37.911
· For DL FRF3, further discuss whether W=10 or 30MHz should be used.
Proposal 4 (eMBB-s): Capture the evaluation assumptions in Table 4 and evaluation results in Table 5 in TR 37.911.



Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#5 based on companies inputs submitted to RAN1#114:

	User experienced data rate
	FRF
	Req.
	Thales
	Huawei
	ZTE
	Xiaomi
	Panasonic
	OPPO
	Qualcomm 
	Mean
	Var
	# samples

	DL user experienced data rate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1.2
	0.138
	
	
	1.28
	1.302
	0.39
	0.86 
	0.5544
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1.7
	0.588
	0.92
	1.4
	1.41
	
	0.789
	1.18 
	0.4677
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UL user experienced data rate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF = 1
	User experienced data rate (Mbit/s)
	0.1
	0.9
	
	
	
	0.211
	0.108
	0.057
	0.32 
	0.3926
	4

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	User experienced data rate (Mbit/s)
	0.1
	0.9
	0.105
	
	0.19
	
	
	0.114
	0.33 
	0.3837
	4



Second round
Second round Proposal 4-1
Proposal 4-1:
RAN1 to further discuss the evaluation results of user experienced data rate captured in the R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01, discuss how to evaluate the DL experienced data rate and identify any further actions to aid alignment

Companies are encouraged to comment on the evaluation results of TPR#5 and identify any further actions to aid alignment:
	Companies
	Comments and Views

	Qualcomm
	There is no need to agree this proposal online

	
	



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

	Thales
	Observation 9 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.

	ZTE
	Observation 2: For FRF=4, the DL evaluation results for user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency, and area traffic capacity meet the ITU-R requirements.
Proposal 2: Frequency reuse factor = 4 with combination of Polarization and frequency can also be considered for evaluation.
Proposal 3: Capture the assumptions in Table 3 and the evaluation results in Table 4~Table 7 into the TR.


	xiaomi
	Observation 2: 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.


	Panasonic
	All evaluation results satisfy the requirements. 
5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
	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
	16.80

	FRF 3
	0.047
	1.41 
	0.65
	13.65


*FRF: Frequency Reuse Factor

	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
	211.48
	0.13
	2.73




	OPPO
	.
Observation 4: For NR NTN self-evaluation, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 10.716 kbit/s/km2 and the UL area traffic capacity is 3.917 kbit/s/km2.


	Qualcomm 
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): RAN 1 to discuss the following issues:
· When calculating the user experienced data rate, whether the spectral efficiency is scaled by 10Mhz or 30MHz for FRF3.
· When calculating the user spectral efficiency, whether the throughput should be normalized by the scheduling bandwidth or the channel bandwidth. 
Proposal 3 (eMBB-s): Capture the UL evaluation results in Table 3 in TR 37.911
· For DL FRF3, further discuss whether W=10 or 30MHz should be used.
Proposal 4 (eMBB-s): Capture the evaluation assumptions in Table 4 and evaluation results in Table 5 in TR 37.911.




Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#6 based on companies inputs submitted to RAN1#114:

	Area traffic Capacity
	FRF
	Req.
	Thales
	Huawei
	ZTE
	Xiaomi
	Panasonic
	OPPO
	Qualcomm 
	Mean
	Var
	# samples

	DL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	6.88
	9.97
	
	
	16.8
	10.716
	5.742
	10.02 
	4.319853
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	Area traffic capacity (bit/s/km2)
	8
	8.66
	9.63
	9.64
	12.75
	13.65
	
	7.383
	10.29 
	2.421286
	6

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UL 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF = 1
	Area traffic capacity (bit/s/km2)
	1.5
	4.13
	5.08
	
	
	2.73
	3.917
	1.171
	3.40 
	1.502745
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FRF = 3
	Area traffic capacity (bit/s/km2)
	1.5
	5.45
	
	
	1.84
	
	
	2.331
	3.21 
	1.957641
	3



Second round
Second round Proposal  5-1

Proposal  5-1
RAN1 to further discuss the evaluation results of area traffic capacity captured in the R1-230641x - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01, and identify any further actions to aid alignment

Companies are encouraged to comment on the evaluation results of TPR#6 and identify any further actions to aid alignment:
	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: NR-NTN can fulfill the mobility requirement with 250km/h.
Proposal 7: Capture the assumption in Table 16, and evaluation results in Table 18 into the TR.

	CATT
	Observation 4:	When FRF=3, the requirements on spectral efficiency and residual decoded packet error ratio can be fulfilled.
Observation 5:	When FRF=1, the requirement of the residual decoded packet error ratio can’t be fulfilled if Doppler spread is not suppressed.

Proposal 2:	For mobility evaluation, the repetition can be supported to improve the link budget.

	Qualcomm
	Proposal 4: Capture the evaluation assumptions in Table 4 and evaluation results in Table 5 in TR 37.911.
Table 5: Performance evaluation of mobility
	Parameter
	Value

	FRF
	3

	50 percentile SINR
	0.95 dB

	System Bandwidth (W)
	0.9 MHz (5 PRBs)

	Packet Error Ratio
	0.62% (requirement: <1%)

	Normalized traffic channel link data rate
	0.203 bps/Hz (requirement: 0.005 bps/Hz)






Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#7 based on companies inputs submitted to RAN1#114:

	
	FRF
	Req.
	Huawei
	ZTE
	CATT
	Qualcomm
	Mean
	Var
	# samples

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UL Mobility
(250 km/h)
	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	0.044
	0.089
	0.234
	 
	0.12 
	0.099
	3

	
	
	Residual decoded packet error ratio
	1%
	0.004
	<0.1%
	0.254
	 
	0.13 
	0.17
	2

	
	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	0.044
	0.089
	0.234
	0.203
	0.14 
	0.090
	4

	
	
	Residual decoded packet error ratio
	1%
	0.03%
	<0.1%
	0.00%
	0.62%
	0.22%
	0.35%
	3



First round
First round Proposal 6-1
Few preliminary results on  TPR#7 are provided. According to these initial results NR-NTN can fulfil the mobility requirement with 250km/h. 
From Moderator perspective, we need first to make sure that all agreed simulation assumptions are aligned and all simulations results are gathered using the same template.  The attached template (R1-230641x Att eMBB-s_Mobility _v00) is proposed for evaluation results collection for TPR#7. 

Proposal  6-1
The attached template is used to collect evaluation results for the TPR on mobility
Attachment: 
R1-230641x Att eMBB-s_Mobility _v00

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

	
	

	
	


Second round
FL recommendation 6-1
The Proposal 6-1 is agreeable

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

	
	

	
	





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 ITU requirement on reliability is met according to the methodology provided in Section 7.1.5 of Report ITU-R M.2412.
Proposal 6: Capture the assumption in Table 13, and evaluation results in Table 15 into the TR.


	CATT
	
Observation 3: The reliability of UL and DL can fulfill the ITU-R requirements according to the simulation parameters in Table 4 with repetitions.



	Qualcomm
	Proposal 5: Capture the evaluation assumptions in Table 6 and evaluation results in Table 7 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
	99.9%
	99.96%
	97.73%
	100.00%
	99.94%
	
	99.4070%
	0.011183
	4

	
	FRF 3
	99.9%
	99.98%
	99.90%
	100.00%
	99.95%
	99.97%
	99.9592%
	0.000376
	5

	
	
	
	
	
	
	
	
	
	
	
	

	UL Reliability
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF 1
	99.9%
	99.96%
	
	99.97%
	
	
	99.9625%
	3.54E-05
	2

	
	FRF 3
	99.9%
	99.96%
	
	100.00%
	
	99.96%
	99.9733%
	0.000231
	3



First round
First round Proposal  7-1
Few preliminary results on  TPR#8 are provided. According to these initial results NR-NTN can fulfil reliability requirements for both uplink and downlink. 
From Moderator perspective, we need first to make sure that all agreed simulation assumptions are aligned and all simulations results are gathered using the same template.  The attached template (R1-230641x  Att_ HRC-s-Reliability_v00) is proposed for evaluation results collection for TPR#8. 
Moderator encourage companies to check it first. Once the template is stable, it will be used to collect evaluation results.

Proposal  7-1
The attached template is used to collect evaluation results for the TPR on Reliability
Attachment: 
R1-230641x  Att_ HRC-s-Reliability_v00

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

	
	

	
	



Second round
FL recommendation 7-1
The Proposal 7-1 is agreeable

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

	
	

	
	


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 requirement can be fulfilled for NR in NTN.
Proposal 4: For SLS to LLS metric of connection density, “pre-processing SINR” should be used instead of “pre-processing SNR”.
Proposal 5: Capture the assumptions in Table 8, along with the evaluation results in Table 9 ~Table 12  into the TR.
[bookmark: _Ref134777450]Table 9 99th percentile delay recorded in Step 3 under SNRi (s)
	Physical channel
	Configuration
	99th percentile delay

	
	FRF
	repetitions
	Modulation order
	

	NR
	1
	1
	QPSK(IMCS=9)
	0.0023s

	
	3
	1
	QPSK(IMCS=9)
	0.0022s

	
	1
	2
	QPSK(IMCS=9)
	0.0035s

	
	3
	2
	QPSK(IMCS=9)
	0.0034s

	
	1
	4
	QPSK(IMCS=9)
	0.0064s

	
	3
	4
	QPSK(IMCS=9)
	0.0064s


[bookmark: _Ref134777457]Table 10 Connection density recorded in Step 7 under SNRi (devices per km2)
	Physical channel
	Configuration
	Connection density

	
	FRF
	repetitions
	Modulation order
	

	NR
	1
	1
	QPSK(IMCS=9)
	2325

	
	3
	1
	QPSK(IMCS=9)
	2342

	
	1
	2
	QPSK(IMCS=9)
	1355

	
	3
	2
	QPSK(IMCS=9)
	1357

	
	1
	4
	QPSK(IMCS=9)
	704

	
	3
	4
	QPSK(IMCS=9)
	705


Table 11 99th percentile delay recorded in Step 3 under SINRi (s)
	Physical channel
	Configuration
	99th percentile delay

	
	FRF
	repetitions
	Modulation order
	

	NR
	1
	2
	QPSK(IMCS=9)
	0.0137s

	
	3
	2
	QPSK(IMCS=9)
	0.0051s

	
	1
	4
	QPSK(IMCS=9)
	0.0106s

	
	3
	4
	QPSK(IMCS=9)
	0.0073s


[bookmark: _Ref9584]Table 12 Connection density recorded in Step 7 under SINRi (devices per km2)
	Physical channel
	Configuration
	Connection density

	
	FRF
	repetitions
	Modulation order
	

	NR
	1
	2
	QPSK(IMCS=9)
	824

	
	3
	2
	QPSK(IMCS=9)
	1281

	
	1
	4
	QPSK(IMCS=9)
	606

	
	3
	4
	QPSK(IMCS=9)
	694




	Qualcomm
	Proposal 6: Capture the evaluation assumptions in Table 8 and evaluation results in Table 9 in TR 37.911.
Table 9: Performance metrics for NR-NTN mMTC
	Parameter
	Value

	Service Profile
	Full buffer

	FRF
	3

	1 percentile SINR
	3.45 dB

	Inter-packet arrival time
	1 message/2 hours/device

	System Bandwidth (W)
	10 MHz

	99th Percentile Delay
	0.0018 s

	Connection Density
	151200 Devices/ km2







Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#9 based on companies inputs submitted to RAN1#114:

	 
	FRF
	Req.
	Huawei
	ZTE
	Qualcomm
	Mean
	Var
	# samples

	Connection density
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	FRF1
	Connection density (/km2)
	500
	6 230
	2 325
	
	4277.50 
	2761.252
	2

	
	
	Bandwidth (MHz)
	 
	180
	180
	180
	 
	 
	 

	
	FRF3
	Connection density (/km2)
	500
	20 782
	2 342
	151 200
	58108.00 
	81145.54
	3

	
	
	Bandwidth (kHz)
	 
	540
	180
	180
	 
	 
	 



First round
First round Proposal 8-1
Few preliminary results on TPR#9 are provided. According to these initial results, NR NTN can fulfil the connection density requirements. 
From Moderator perspective, we need first to make sure that all agreed simulation assumptions are aligned and all simulations results are gathered using the same template.  The attached template (R1-230641x  Att_ConnectionDensity -v00) is proposed for evaluation results collection for TPR#9. 
Moderator encourage companies to check it first. Once the template is stable, it will be used to collect evaluation results.
Proposal  8-1
The attached template is used to collect evaluation results for the TPR on connection density
Attachment: 
R1-230641x  Att_ConnectionDensity -v00

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

	Huawei/HiSilicon
	There are two types of traffic model for connection density evaluation. Results for both types of traffic model should be captured in the spreadsheet.

	
	



Second round
Second round Proposal 8-1
The template used to collect evaluation results for connection density is revised to R1-230641xAtt_ConnectionDensity -v002 by taken into account the comment from Huawei/HiSilicon.
The following proposal is agreeable:

Proposal  8-1
The attached template is used to collect evaluation results for the TPR on connection density
Attachment: 
R1-230641x  Att_ConnectionDensity -v002

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

	
	

	
	



TPR#10: Energy efficiency
Companies’ contributions summary
No input provided to RAN1#114.
First round
First round Proposal  9-1
Moderator encourage companies to provide inputs on TPR#10 to next RAN1 meeting. According to [Report  ITU-R  M.2514] Energy efficiency requirement applies to the eMBB-s usage scenario and can be assessed qualitatively (no quantitative target).
The RIT/SRIT shall have the capability to support a high sleep ratio and long sleep duration.
The energy efficiency for both network and device is verified by inspection by demonstrating that the candidate RITs/SRITs can support high sleep ratio and long sleep duration as defined above when there is no data.
Inspection can also be used to describe other mechanisms of the candidate RITs/SRITs that improve energy efficient operation for both network and device.

Proposal  9-1
RAN1 to provide at RAN1#114-bis evaluation results on Energy efficiency, including both network and device

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

	Ericsson
	Ok.

	
	



Second round

FL recommendation 9-1
The Proposal 9-1 is agreeable

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

	Ericsson
	OK

	
	




Summary
Based on the input provided from various companies the following are stable and could be agreed at the online session scheduled on day 5 of the meeting. 
Nota that any value mentioned in “[ ]” is currently a placeholder and may be changed.

Calibration results

Proposal 1-1
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

TPR#1-2: Peak spectral efficiency and peak data rate
Proposal  2-1
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
· Once the overhead is 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

Proposal  2-2
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

Proposal  2-3
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

Proposal  2-4
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




Proposal  2-5
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






Text Proposal  2-6
-	Adopt the attached text proposal for TR 37.911
Attachment: 
1. TP to TR37.911-Peak spectral efficiency and peak data rate-v02


TPR#3-4-5-6: 5th percentile user spectral efficiency and average spectral efficiency
Proposal  3-1
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
Once the OH is agreed in 9.14.1 it could be removed from the template.
Attachment: 
R1-2306416 - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

TPR#7: Mobility
Proposal  6-1
The attached template is used to collect evaluation results for the TPR on mobility
Attachment: 
R1-2306416 Att eMBB-s_Mobility _v00

TPR#8: Reliability: 
Proposal  7-1
The attached template is used to collect evaluation results for the TPR on Reliability
Attachment: 
R1-2306416  Att_ HRC-s-Reliability_v00

Topic#9: Connection density:
Proposal  8-1
The attached template is used to collect evaluation results for the TPR on connection density
Attachment: 
[bookmark: _GoBack]R1-2306416  Att_ConnectionDensity -v002

TPR#10: Energy efficiency:
Proposal  9-1
RAN1 to provide at RAN1#114-bis evaluation results on Energy efficiency, including both network and device


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

	R1-2306407
	THALES
	Proposal 1: Peak spectral efficiency is evaluated in NR NTN using the analytical method with: 
· For DL: a  modulation order of 6 with a maximum coding rate of 0.7021
· For UL: a  modulation order of 4 with a maximum coding rate of 0,4785

Observation 1 	Based on simulations results:
· The DL peak spectral efficiency in NR NTN is equal to 3.67 which corresponds to a Modulation Order of 6 with a maximum coding rate of 0.7021
· The UL peak spectral efficiency is equal to 1.54 which corresponds to a Modulation Order of 4 with a maximum coding rate of  0,4785

Observation 2  NR NTN can fulfill the DL peak spectral efficiency requirement 
Observation 3 NR NTN can fulfill the UL peak spectral efficiency requirement 
Observation 4 NR NTN can fulfill the DL peak data rate requirement 
Observation 5 NR NTN can fulfill the UL peak data rate requirement 
Observation 6 NR NTN can fulfill the 5th percentile user spectral efficiency requirements for both DL and UL 
Observation 7 NR NTN can fulfill the average spectral efficiency requirements for both DL and UL requirements when the FRF (Frequency reuse factor) =3 
Observation 8 NR NTN can fulfill the user experienced data rate requirements for both DL and UL
Observation 9 NR NTN can fulfill the area traffic capacity requirements for both DL and UL requirements


	R1-2306508
	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.


	R1-2306568
	ZTE
	Observation 1: The peak spectral efficiency and peak data rate fulfills the ITU-R requirements.
Proposal 1: Capture the evaluation results of peak spectral efficiency and peak data rate in Table 2 into the TR.
Observation 2: For FRF=4, the DL evaluation results for user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency, and area traffic capacity meet the ITU-R requirements.
Proposal 2: Frequency reuse factor = 4 with combination of Polarization and frequency can also be considered for evaluation.
Proposal 3: Capture the assumptions in Table 3 and the evaluation results in Table 4~Table 7 into the TR.
Observation 3: The connection density requirement can be fulfilled for NR in NTN.
Proposal 4: For SLS to LLS metric of connection density, “pre-processing SINR” should be used instead of “pre-processing SNR”.
Proposal 5: Capture the assumption in Table 8, along with the evaluation results in Table 9 ~Table 12 into the TR.
Observation 4: The ITU requirement on reliability is met according to the methodology provided in Section 7.1.5 of Report ITU-R M.2412 [4].
Proposal 6: Capture the assumption in Table 13, and evaluation results in Table 15 into the TR.
Observation 5: NR-NTN can fulfill the mobility requirement with 250km/h.
Proposal 7: Capture the assumption in Table 16, and evaluation results in Table 18 into the TR.


	R1-2307067
	CATT
	
Observation 4: In ideal condition, the peak spectral efficiency and peak data rate fulfill the ITU-R requirements.
Observation 5: In realistic condition defined in TR38.821, the peak spectral efficiency and peak data rate can’t fulfill the ITU-R requirements, especially for the uplink. 
Observation 6: The reliability of UL and DL can fulfill the ITU-R requirements according to the simulation parameters in Table 4 with repetitions.
Observation 7: When FRF=3, the requirements on spectral efficiency and residual decoded packet error ratio can be fulfilled. 
Observation 8: When FRF=1, the requirement of the residual decoded packet error ratio can’t be fulfilled if Doppler spread is not suppressed. 

Proposal 1: Atmospheric loss, shadow fading margin and scintillation loss can’t be ignored as realistic parameters. 
Proposal 2: For mobility evaluation, the repetition can be supported to improve the link budget.


	R1-2307248
	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: For more realistic evaluation of EMC, user terminals have to be also dropped in the surrounding cells towards which the satellite is heading to guarantee continuity of evaluation criteria with UE and satellite movement. 
Observation 3: User terminal speed of 250 km/h will have little to no effect on the system performance due to its low impact on SINR compared to satellite movement. 
Observation 4: User speed of 250 km/h has marginal impact on the user’s performance in terms of DL throughput.
Proposal 1: The evaluation results provided in this contribution are considered for inclusion to the evaluation results for the IMT-2020 Satellite evaluations.


	R1-2307362
	xiaomi
	Observation 1: The ITU-R required data rate can be satisfied.
Observation 2: 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.


	R1-2307407
	Panasonic
	This contribution provides our initial evaluation results for self-evaluation of IMT-2020 satellite radio interface technology. The following performance metrics are covered in this document. All evaluation results satisfy the requirements. 
1. Peak data rate
1. Peak spectral efficiency
1. User experienced data rate
1. 5th percentile user spectral efficiency
1. Average spectral efficiency
1. Area traffic capacity
1. Reliability
The evaluation results are summarized below. 
Peak spectral efficiency and Peak data rate
	DL
	Peak spectral efficiency [bit/s/Hz]
	Peak data rate (Mbps)

	Requirement
	3
	70

	DL
	3.67
	110.0



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

	Requirement
	1.5
	2

	UL
	1.58
	2.28



5%-tile user spectral efficiency, User experienced data rate, Average spectral efficiency and Area traffic capacity
	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
	16.80

	FRF 3
	0.047
	1.41 
	0.65
	13.65


*FRF: Frequency Reuse Factor

	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
	211.48
	0.13
	2.73



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

	Requirement 
	-
	-
	 > 99.9%

	FRF 1
	-0.7
	8
	99.94% 

	FRF 3
	7.8
	1
	99.95% 





	R1-2307496
	NTT DOCOMO, INC.
	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 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. 


	R1-2307552
	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 3.8 bit/s/Hz and the peak data rate is 114 Mbit/s.
· For UL, the peak spectral efficiency is 1.93 bit/s/Hz and the peak data rate is 2.8 Mbit/s when a bandwidth of 8 RBs is used.
Observation 2: For NR NTN self-evaluation, 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 0.58 bit/s/Hz and the 5th percentile user spectral efficiency is 0.0452 bit/s/Hz.
· For UL, the average spectral efficiency is 0.212 bit/s/Hz and the 5th percentile user spectral efficiency is 0.00375 bit/s/Hz.
Observation 3: For NR NTN self-evaluation, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.302 Mbit/s and the UL user experience data rate is 108.1 kbit/s.
Observation 4: For NR NTN self-evaluation, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 10.716 kbit/s/km2 and the UL area traffic capacity is 3.917 kbit/s/km2.


	R1-2307707
	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.

	R1-2307774
	Ericsson
	Observation 1	With 30 MHz bandwidth, NR NTN achieves a DL peak data rate of 119.45 Mbps and a DL peak spectral efficiency of 3.98 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 3.98 Mbps and a UL peak spectral efficiency of 2.77 bit/s/Hz, meeting the IMT-2020 requirements of 2 Mbps and 1.5 bit/s/Hz.

Proposal 1	Capture the values for DL and UL peak data rate and spectral efficiency from observations 1 and 2 in TP for TR 37.911.

	R1-2307956
	Qualcomm Incorporated
	Proposal 1 (eMBB-s): Capture the evaluation results in Table 1 in TR 37.911
Proposal 2 (eMBB-s): RAN 1 to discuss the following issues:
· When calculating the user experienced data rate, whether the spectral efficiency is scaled by 10Mhz or 30MHz for FRF3.
· When calculating the user spectral efficiency, whether the throughput should be normalized by the scheduling bandwidth or the channel bandwidth. 
Proposal 3 (eMBB-s): Capture the UL evaluation results in Table 3 in TR 37.911
· For DL FRF3, further discuss whether W=10 or 30MHz should be used.
Proposal 4 (eMBB-s): Capture the evaluation assumptions in Table 4 and evaluation results in Table 5 in TR 37.911.
Proposal 5 (HRC-s): Capture the evaluation assumptions in Table 6 and evaluation results in Table 7 in TR 37.911.
Proposal 6 (mMTC-s): Capture the evaluation assumptions in Table 8 and evaluation results in Table 9 in 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).
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