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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 #115 together with identified key issues and a set of proposed TPs for the TR 37.911. 
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. A.2_eMBB_SE_ UserExpDataRate_AreaTrafCap
2. A.3_Mobility
3. A.4_Reliability
4. A.5 ConnectionDensity
5. B.1_ Calibration
6. Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity
7. Att  TP for TR37.911- Mobility
8. Att  TP for TR37.911- Reliability
9. Att  TP for TR37.911- Energy efficiency

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.


Further, RAN1#114bis made the following observations and agreements:

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

Agreement
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
Companies’ contributions summary
Refer to appendix I

First round
Proposal  1-1
The attached template B.1_ Calibration is proposed for calibration results collection:

Proposal 1-1
The updated 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: 
B.1_ Calibration


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

	Companies
	Comments

	OPPO
	We support the proposal and upload our calibration results to the attached template.

	
	

	
	

	
	



[CLOSED] TPR#1-2: Peak spectral efficiency and peak data rate
RAN1#114bis made the following agreement:

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

Thereby, there will be no further discussion on TPR#1-2 in current meeting.

[bookmark: _Toc102489800]TPR#3-4: Spectral efficiency
Companies’ contributions summary
On TPR#3-4, companies made the following observations and proposals:
	Companies
	Proposals

	Huawei, HiSilicon
	Observation 2: NR NTN with 4Rx and 0/2.2 dB scintillation loss can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements, while NR NTN with 2Rx and 0/2.2 dB scintillation loss cannot fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 3: NR NTN with FRF=3 and 0 dB scintillation loss can fulfil UL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 4: NR NTN with 4Rx UE antenna elements and 0/2.2 dB scintillation loss can fulfil DL user experienced data rate requirements, while NR NTN with 2Rx UE antenna elements and 0/2.2 dB scintillation loss cannot fulfil DL user experienced data rate requirements.
Observation 5: NR NTN with FRF=3 and 0 dB scintillation loss can fulfil UL user experienced data rate requirements.
Observation 6: NR NTN can fulfil DL and UL area traffic capacity requirements.

Proposal 1: Capture the evaluation assumptions in Table 1 and evaluation results in Table 2/Table 3 in TR 37.911.
Proposal 2: Capture the evaluation results in Table 4 in TR 37.911.
Proposal 3: Capture the evaluation results in Table 5 in TR 37.911.


	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 


	vivo
	Observation 2: 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 3: NR NTN with FRF=3 and 2Rx/4Rx can fulfil DL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 4: NR NTN with FRF=1 and FRF=3 can fulfil UL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 5: 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 6: NR NTN with FRF=1 and with FRF=3 can fulfil UL user experienced data rate ITU requirement.
Observation 7: NR NTN with 2Rx/4Rx and FRF=1/FRF=3 can fulfil DL area traffic capacity ITU requirement.
Observation 8: NR NTN with FRF=1 and FRF=3 can fulfil UL area traffic capacity ITU requirement.

	ZTE
	Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 


	OPPO
	Observation 1: For scintillation of 2.2dB, 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 0.56 bit/s/Hz for FRF1 and 0.5 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.043 bit/s/Hz for FRF1 and 0.043 bit/s/Hz for FRF3.
· For UL, the average spectral efficiency is 0.17 bit/s/Hz for FRF1 and 0.23 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.0052 bit/s/Hz for FRF1 and 0.0067 bit/s/Hz for FRF3.
Observation 2: For scintillation of 0dB, 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 0.57 bit/s/Hz for FRF1 and 0.53 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.044 bit/s/Hz for FRF1 and 0.046 bit/s/Hz for FRF3.
· For UL, the average spectral efficiency is 0.25 bit/s/Hz for FRF1 and 0.27 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.0078 bit/s/Hz for FRF1 and 0.0113 bit/s/Hz for FRF3.
Observation 3: For scintillation of 2.2dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.24 Mbit/s for FRF = 1 and 1.23 Mbit/s for FRF = 3, and the UL user experience data rate is 149.69 kbit/s for FRF = 1 and 193.22 kbit/s for FRF = 3.
Observation 4: For scintillation of 0dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.28 Mbit/s for FRF = 1 and 1.32 Mbit/s for FRF = 3, and the UL user experience data rate is 225.81 kbit/s for FRF = 1 and 327.97 kbit/s for FRF = 3.
Observation 5: For scintillation of 2.2dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.31 kbit/s/km2 for FRF = 1 and 10.15 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 3.46 kbit/s/km2 for FRF = 1 and 4.6 kbit/s/km2 for FRF = 3.
Observation 6: For scintillation of 0dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.61 kbit/s/km2 for FRF = 1 and 10.84 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 4.99 kbit/s/km2 for FRF = 1 and 5.53 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





	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.


	CCU, ITRI
	Observation 1: For NTN Self-evaluation, the ITU requirement on average spectral efficiency can be satisfied.
Observation 2: For NTN Self-evaluation, the ITU requirement on 5th percentile user spectral efficiency can be satisfied.
Observation 3: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on DL user experienced data rate can be satisfied.
Observation 4: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on UL user experienced data rate cannot be satisfied.
Observation 5: For NTN Self-evaluation with 0 dB scintillation loss, the ITU requirement on user experienced data rate can be satisfied.
Observation 6: For NTN Self-evaluation, the ITU requirement on area traffic capacity can be satisfied.

	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.


	Nokia, Nokia Shanghai Bell
	Observation 1: Under the EFC scenario the system will experience better performance in terms of DL throughput compared to the EMC scenario.
Observation 2: Under the EFC scenario the system will provide better performance in terms of DL area capacity compared to EMC scenario, while in contrast the opposite is the case when it comes to the UL area capacity.
Observation 3: The main contributing factor for the relatively big difference in the achieved uplink mean SINR between EMC and EFC scenarios is the elevation angle span.
Proposal 1: Both EMC and EFC performance results should be included in the evaluation excel sheets in [9] for more representative results in the final report.




Evaluation results summary
The following Table provides the evaluation results of TPR#3 and TPR#4 based on companies inputs submitted to RAN1#115:
Refer to: A.2_eMBB_SE_ UserExpDataRate_AreaTrafCap.
[image: ]
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 satellite access can fulfil downlink spectral efficiency requirement

Table  Evaluation results of DL spectral efficiency for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.573
	8

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.047
	8

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.536
	7

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.037
	7

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.746
	2

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.036
	2

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.608
	4

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.040
	4

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.617
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.033
	3

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.554
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.039
	3

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.813
	1

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.044
	1

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.531
	1

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.048
	1


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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	
	



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

Table  Evaluation results of UL spectral efficiency for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.136
	7

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.006
	7

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.187
	6

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.008
	6

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.225
	2

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.008
	2

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.223
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.008
	3



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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	
	






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

	Huawei, HiSilicon
	Observation 4: NR NTN with 4Rx UE antenna elements and 0/2.2 dB scintillation loss can fulfil DL user experienced data rate requirements, while NR NTN with 2Rx UE antenna elements and 0/2.2 dB scintillation loss cannot fulfil DL user experienced data rate requirements.
Observation 5: NR NTN with FRF=3 and 0 dB scintillation loss can fulfil UL user experienced data rate requirements.
 
Proposal 2: Capture the evaluation results in Table 4 in TR 37.911.
Proposal 3: Capture the evaluation results in Table 5 in TR 37.911.


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


	vivo
	Observation 5: 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 6: NR NTN with FRF=1 and with FRF=3 can fulfil UL user experienced data rate ITU requirement.

	ZTE
	Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 


	OPPO
	Observation 3: For scintillation of 2.2dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.24 Mbit/s for FRF = 1 and 1.23 Mbit/s for FRF = 3, and the UL user experience data rate is 149.69 kbit/s for FRF = 1 and 193.22 kbit/s for FRF = 3.
Observation 4: For scintillation of 0dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.28 Mbit/s for FRF = 1 and 1.32 Mbit/s for FRF = 3, and the UL user experience data rate is 225.81 kbit/s for FRF = 1 and 327.97 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





	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.


	CCU, ITRI
	Observation 3: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on DL user experienced data rate can be satisfied.
Observation 4: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on UL user experienced data rate cannot be satisfied.
Observation 5: For NTN Self-evaluation with 0 dB scintillation loss, the ITU requirement on user experienced data rate can be satisfied.

	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.


	Nokia, Nokia Shanghai Bell
	Observation 1: Under the EFC scenario the system will experience better performance in terms of DL throughput compared to the EMC scenario.
Observation 2: Under the EFC scenario the system will provide better performance in terms of DL area capacity compared to EMC scenario, while in contrast the opposite is the case when it comes to the UL area capacity.
Observation 3: The main contributing factor for the relatively big difference in the achieved uplink mean SINR between EMC and EFC scenarios is the elevation angle span.
Proposal 1: Both EMC and EFC performance results should be included in the evaluation excel sheets in [9] for more representative results in the final report.





Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#5 based on companies inputs submitted to RAN1#115:
Refer to: A.2_eMBB_SE_ UserExpDataRate_AreaTrafCap.

[image: ]
First round

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

Table Evaluation results of DL user experienced data rate for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL user experienced 
data rate
	Number of samples

	2.2 dB
	2
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,08
	6

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,07
	1

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,21
	3

	0 dB
	2
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,13
	2

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,33
	1

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,45
	1



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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	Huawei/HiSilicon
	Any particular reason why results for 2.2dB Scintillation loss 2 Rx FRF=1 are not captured in the table above though there are 6 sources?



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

Table Evaluation results of UL user experienced data rate for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL user experienced 
data rate
	Number of 
samples

	2.2 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0,1
	0,25
	5

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0,1
	0,23
	5

	0 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0,1
	0,16
	1

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0,1
	0,22
	2



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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	
	



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

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

Proposal 3: Capture the evaluation results in Table 5 in TR 37.911.


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


	vivo
	Observation 7: NR NTN with 2Rx/4Rx and FRF=1/FRF=3 can fulfil DL area traffic capacity ITU requirement.
Observation 8: NR NTN with FRF=1 and FRF=3 can fulfil UL area traffic capacity ITU requirement.

	ZTE
	Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 


	OPPO
	Observation 5: For scintillation of 2.2dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.31 kbit/s/km2 for FRF = 1 and 10.15 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 3.46 kbit/s/km2 for FRF = 1 and 4.6 kbit/s/km2 for FRF = 3.
Observation 6: For scintillation of 0dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.61 kbit/s/km2 for FRF = 1 and 10.84 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 4.99 kbit/s/km2 for FRF = 1 and 5.53 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





	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.


	CCU, ITRI
	Observation 6: For NTN Self-evaluation, the ITU requirement on area traffic capacity can be satisfied.

	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.


	Nokia, Nokia Shanghai Bell
	Observation 1: Under the EFC scenario the system will experience better performance in terms of DL throughput compared to the EMC scenario.
Observation 2: Under the EFC scenario the system will provide better performance in terms of DL area capacity compared to EMC scenario, while in contrast the opposite is the case when it comes to the UL area capacity.
Observation 3: The main contributing factor for the relatively big difference in the achieved uplink mean SINR between EMC and EFC scenarios is the elevation angle span.
Proposal 1: Both EMC and EFC performance results should be included in the evaluation excel sheets in [9] for more representative results in the final report.





Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#6 based on companies inputs submitted to RAN1#115:
Refer to: A.2_eMBB_SE_ UserExpDataRate_AreaTrafCap.

[image: ]


First round

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

Table  Evaluation results of DL area traffic capacity for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	11,82
	8

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,27
	7

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	15,81
	2

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	12,81
	4

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	12,95
	3

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,64
	3

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	17,23
	1

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,26
	1




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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	
	



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

Table  Evaluation results of UL area traffic capacity for NR NTN
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1,5
	2,96
	8

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1,5
	3,98
	5

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1,5
	4,75
	3

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1,5
	4,56
	2




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

	OPPO
	We support the proposal, but the number of samples needs to be updated in some rows.

	Huawei/HiSilicon
	According to Huawei contribution R1-2310856, UL area traffic capacity 3.67 and 5.03 are for FRF=3 instead of FRF=1. The excel spreadsheet need to be updated





TPR#7: Mobility
RAN1#114bis made the following agreement:

Agreement
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’ 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.


Evaluation results summary
The following Table provides the preliminary evaluation results of TPR#7 based on companies inputs submitted to RAN1#115:
Refer to: R1-230886x 5 Att eMBB-s_Mobility _v00
	 
	FRF
	Req.
	Huawei
	ZTE
	CATT
	Qualcomm
	Ericsson
	Mean
	Var
	# samples

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UL Mobility
(250 km/h)
	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0,005
	0,044
	0,089
	0,059
	 
	0,088
	0,07 
	0,02
	4

	
	
	Residual decoded packet error ratio
	1%
	0,47%
	<0.1%
	0,010%
	 
	0,06%
	0,18%
	0,00
	3

	
	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%
	0,01%
	<0.1%
	0,37%
	0,62%
	 
	0,33%
	0,00
	3




First round
Based on the updated results submitted to RAN1#115, the following proposal is made:

Proposal 6-1
Confirm the values of the evaluation results of NR satellite access mobility under 250 km/h agreed in RAN1#114bis with the following modification.

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%] 0.18%
	3

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

	
	Residual decoded packet error ratio
	1%
	[0.34%]
0.33%
	3




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

	
	

	
	


TPR#8: Reliability 
RAN1#114bis made the following observations and agreements:

Agreement
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]



Agreement
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’ 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 
	The maximum delay is assumed to be 34ms

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

	Requirement
	99.9 %
	-

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

	FRF 3
	6.61
	8
	Disable 
	99.92 %
	12 ms



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

	Requirement
	99.9 %
	-

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

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





	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 evaluation results of TPR#8 based on companies inputs submitted to RAN1#115:
Refer to: A.4_Reliability

[image: ]

First round
Proposal  7-1
Confirm the following evaluation results of DL and UL reliability for NR satellite access:

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



Table Evaluation results of UL reliability for NR satellite access
	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

	
	

	
	



Topic#9: Connection density
RAN1#114bis made the following observations and agreements:

Agreement
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]




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

	Ericsson
	Observation 1	NR NTN meets the IMT-2020 requirement for connection density of 500 devices per km2 as our system-level simulations indicate around 700 devices per km2 can be served.




Evaluation results summary
The following Table provides the evaluation results of TPR#9 based on companies inputs submitted to RAN1#115:
Refer to: 

	 
	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
Based on the updated evaluation results submitted to RAN1#115, the following proposal is made:

Proposal 8-1
The evaluation results of connection density for NR satellite access are updated as follow:
Table  Evaluation results of connection density for NR satellite access
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	5394 [7334]
	180
	4

	
	FRF3
	500
	20582 [28115]
	180
	4

	1 message/2 hours/device
	FRF1
	500
	720
[611]
	180
	4

	
	FRF3
	500
	2277
[2340]
	180
	4




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

	
	

	
	



TPR#10: Energy efficiency
RAN1#114bis made the following observations and agreements:

Agreement
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, considering only 15 kHz subcarrier spacing.

The TP on TPR#10 should be discussed and agreed in current meeting. Refer to section 11.6
Text Proposals for TR 37.911
[CLOSED]TP on TPR#1-2
RAN1#114bis made the following agreement:

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

Thereby, there will be no further discussion on TPR#1-2 in current meeting.

TP on TPR#3-4-5-6
TP on spectral efficiency, user data rate and area traffic capacity for TR 37.911 is provided within the companion document:  Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity.

Proposal  10-1
Adopt the TP for clauses 4.3, 4.4, 4.5 and 4.6 of TR 37.911 provided within the attached document

Attachment:
Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity


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

	OPPO
	We support the TP, but the number of samples needs to be updated in some rows.

	
	



TP on TPR#7
TP on mobility TPR for clause 4.9 of TR 37.911 is provided within the companion document:  TP for TR37.911- Mobility.


Proposal  10-2
Adopt the TP for clause 4.9 of TR 37.911 on Mobility evaluation in NR satellite access provided within the attached document

Attachment: 
Att  TP for TR37.911- Mobility


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

	
	

	
	



TP on TPR#8
TP on Reliability TPR for clause 6.1 of TR 37.911 is provided within the companion document:  TP for TR37.911- Reliability.

Proposal  10-3
Adopt the TP for clause 6.1 of TR 37.911 on Reliability evaluation in NR satellite access provided within the attached document

Attachment: 
Att  TP for TR37.911- Reliability

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

	Huawei/HiSilicon
	There are few typos:

The evaluation results of NR FDD for downlink reliability are provided in Table 6.1.1 
The evaluation results of NR FDD for downuplink reliability are provided in Table 6.1.2.


	
	




TP on TPR#9
The TP on connection density is discussed within the agenda item 8.15.3.

TP on TPR#10
TP on Energy efficiency TPR for clause 4.8 of TR 37.911 is provided within the companion document:  TP for TR37.911- Energy efficiency.

Proposal  10-4
Adopt the TP for clause 4.8 of TR 37.911 on Energy efficiency evaluation in NR satellite access provided within the attached document

Attachment: 
Att  TP for TR37.911- Energy efficiency


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

	
	

	
	



TP on calibration
TBC (during the meeting week)

Proposals for offline on day 4

Calibration results

Proposal  11-1
The TP on calibration results within the attached document will be annexed to the TR 37.911 

Attachment:
Att  TP for TR37.911 - Calibration

TPR#3-4: Spectral efficiency

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

Table  Evaluation results of DL spectral efficiency for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.572
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.031
	9

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.537
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.038
	9

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.746
	2

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.036
	2

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.608
	4

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.040
	4

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.589
	6

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.029
	6

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.562
	6

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.038
	6

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.783
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.041
	3

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.659
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.047
	3


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

Table  Evaluation results of UL spectral efficiency for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.145
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.006
	9

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.199
	8

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.010
	8

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.233
	4

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.006
	4

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.230
	5

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.009
	5





TPR#5: User experienced data rate

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

Table Evaluation results of DL user experienced data rate for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL user experienced 
data rate
	Number of samples

	2.2 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	0,91 
	9

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,12 
	9

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,07 
	2

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,21 
	4

	0 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	0,85 
	6

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,12 
	6

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,24 
	3

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,43 
	3




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

Table Evaluation results of UL user experienced data rate for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL user experienced 
data rate
	Number of 
samples

	2.2 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0.1
	0,15 
	9

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0.1
	0,28 
	8

	0 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0.1
	0,13 
	4

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0.1
	0,26 
	5




TPR#6: Area traffic capacity

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

Table  Evaluation results of DL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	12,07 
	9

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,30 
	9

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	15,81 
	2

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	12,81 
	4

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	12,41 
	6

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,85 
	6

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	16,60 
	3

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	13,97 
	3




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

Table  Evaluation results of UL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1.5
	3.06 
	9

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1.5
	4.19
	8

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1.5
	4.87 
	4

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1.5
	4.84 
	5





TP on TPR#3-4-5-6
TP on spectral efficiency, user data rate and area traffic capacity for TR 37.911 is provided within the companion document:  Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity.

Proposal  10-1
Adopt the TP for clauses 4.3, 4.4, 4.5 and 4.6 of TR 37.911 provided within the attached document

Attachment:
Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity


Proposals for online on day 5

Proposal  11-1

The TP on calibration results within the attached document will be annexed to the TR 37.911 

Attachment:
Att  TP for TR37.911 - Calibration

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

Table  Evaluation results of DL spectral efficiency for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.572
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.031
	9

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.537
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.038
	9

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.746
	2

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.036
	2

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.608
	4

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.040
	4

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.589
	6

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.029
	6

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.562
	6

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.038
	6

	
	4
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.500
	0.783
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.041
	3

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.500
	0.659
	3

	
	
	
	5th percentile [bit/s/Hz]
	0.030
	0.047
	3


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

Table  Evaluation results of UL spectral efficiency for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL Spectral efficiency
	Number of samples

	2.2 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.145
	9

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.006
	9

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.199
	8

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.010
	8

	0 dB
	2
	FRF = 1
	Average [bit/s/Hz/TRxP]
	0.100
	0.233
	4

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.006
	4

	
	
	FRF = 3
	Average [bit/s/Hz/TRxP]
	0.100
	0.230
	5

	
	
	
	5th percentile [bit/s/Hz]
	0.003
	0.009
	5




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

Table Evaluation results of DL user experienced data rate for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL user experienced 
data rate
	Number of samples

	2.2 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	0,91 
	9

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,12 
	9

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,07 
	2

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,21 
	4

	0 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	0,85 
	6

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,12 
	6

	
	4
	FRF = 1
	User experienced data rate (Mbit/s)
	1
	1,24 
	3

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	1
	1,43 
	3




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

Table Evaluation results of UL user experienced data rate for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL user experienced 
data rate
	Number of 
samples

	2.2 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0.1
	0,15 
	9

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0.1
	0,28 
	8

	0 dB
	2
	FRF = 1
	User experienced data rate (Mbit/s)
	0.1
	0,13 
	4

	
	
	FRF = 3
	User experienced data rate (Mbit/s)
	0.1
	0,26 
	5





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

Table  Evaluation results of DL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	DL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	12,07 
	9

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,30 
	9

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	15,81 
	2

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	12,81 
	4

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	12,41 
	6

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	11,85 
	6

	
	4
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	8
	16,60 
	3

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	8
	13,97 
	3




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

Table  Evaluation results of UL area traffic capacity for NR satellite access
	Scintillation loss
	Number of UE 
antennas
	Frequency reuse factor
	Req.
	UL area traffic capacity
	Number of samples

	2.2 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1.5
	3.06 
	9

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1.5
	4.19
	8

	0 dB
	2
	FRF = 1
	Area traffic capacity (kbit/s/km2)
	1.5
	4.87 
	4

	
	
	FRF = 3
	Area traffic capacity (kbit/s/km2)
	1.5
	4.84 
	5





Proposal  10-1
Adopt the TP for clauses 4.3, 4.4, 4.5 and 4.6 of TR 37.911 provided within the attached document

Attachment:
Att  TP for TR37.911- Spectral efficiency_user data rate_ area traffic capacity



Conclusion
RAN1#115 made the following agreement:

Agreement
The updated 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 as in Attachment B.1_ Calibration.


Agreement
Confirm the values of the evaluation results of NR satellite access mobility under 250 km/h agreed in RAN1#114bis with the following modification.

Table  Evaluation results of NR satellite access mobility under 250 km/h
	Frequency reuse factor
	ITU Requirement
	Value
	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%] 0.18%
	4

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

	
	Residual decoded packet error ratio
	1%
	[0.34%]
0.33%
	4




Agreement
Adopt the TP for clause 4.9 of TR 37.911 on Mobility evaluation in NR satellite access provided within the attached document (Attachment: Att  TP for TR37.911- Mobility) with the addition of “Value” at the top of the third column of the table.


Agreement
Confirm the following evaluation results of DL and UL reliability for NR satellite access:

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

	FRF 1
	99.9%
	99.98%
	4

	FRF 3
	99.9%
	99.96%
	5



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

	FRF 1
	99.9%
	99.97%
	4

	FRF 3
	99.9%
	99.97%
	5




Agreement
Adopt the TP for clause 6.1 of TR 37.911 on Reliability evaluation in NR satellite access provided within the attached document (Attachment: Att  TP for TR37.911- Reliability).



Agreement
The evaluation results of connection density for NR satellite access are updated as follow:
Table  Evaluation results of connection density for NR satellite access
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	7205 [7334]
	180
	4

	
	FRF3
	500
	27357 [28115]
	540
	4

	1 message/2 hours/device
	FRF1
	500
	600 [611]
	180
	4

	
	FRF3
	500
	2277
[2340]
	540
	4




Agreement
Adopt the TP for clause 4.8 of TR 37.911 on Energy efficiency evaluation in NR satellite access provided within the attached document (Attachment: Att  TP for TR37.911- Energy efficiency)

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

	R1-2310856
	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 and 0/2.2 dB scintillation loss can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements, while NR NTN with 2Rx and 0/2.2 dB scintillation loss cannot fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 3: NR NTN with FRF=3 and 0 dB scintillation loss can fulfil UL average spectral efficiency and 5th percentile spectral efficiency requirements.
Observation 4: NR NTN with 4Rx UE antenna elements and 0/2.2 dB scintillation loss can fulfil DL user experienced data rate requirements, while NR NTN with 2Rx UE antenna elements and 0/2.2 dB scintillation loss cannot fulfil DL user experienced data rate requirements.
Observation 5: NR NTN with FRF=3 and 0 dB scintillation loss 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.

Proposal 1: Capture the evaluation assumptions in Table 1 and evaluation results in Table 2/Table 3 in TR 37.911.
Proposal 2: Capture the evaluation results in Table 4 in TR 37.911.
Proposal 3: Capture the evaluation results in Table 5 in TR 37.911.
Proposal 4: Capture the evaluation assumptions in Table 6 and evaluation results in Table 7 in TR 37.911.
Proposal 5: Capture the evaluation assumptions in Table 8 and evaluation results in Table 9 in TR 37.911.
Proposal 6: Capture the evaluation assumptions in Table 10 and evaluation results in Table 11 in TR 37.911.


	R1-2310940
	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


	R1-2311116
	vivo
	Observation 1: All of scenarios and channels for NR NTN can meet the coverage requirements.
Observation 2: 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 3: NR NTN with FRF=3 and 2Rx/4Rx can fulfil DL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 4: NR NTN with FRF=1 and FRF=3 can fulfil UL average spectral efficiency and 5th percentile user spectral efficiency ITU requirements.
Observation 5: 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 6: NR NTN with FRF=1 and with FRF=3 can fulfil UL user experienced data rate ITU requirement.
Observation 7: NR NTN with 2Rx/4Rx and FRF=1/FRF=3 can fulfil DL area traffic capacity ITU requirement.
Observation 8: NR NTN with FRF=1 and FRF=3 can fulfil UL area traffic capacity ITU requirement.
Proposal  1: Capture the evaluation results in Table 4~5  and Table 7~12 into the TR37.911.


	R1-2311205
	ZTE
	Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used. 
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 


	R1-2311258
	OPPO
	Observation 1: For scintillation of 2.2dB, 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 0.56 bit/s/Hz for FRF1 and 0.5 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.043 bit/s/Hz for FRF1 and 0.043 bit/s/Hz for FRF3.
· For UL, the average spectral efficiency is 0.17 bit/s/Hz for FRF1 and 0.23 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.0052 bit/s/Hz for FRF1 and 0.0067 bit/s/Hz for FRF3.
Observation 2: For scintillation of 0dB, 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 0.57 bit/s/Hz for FRF1 and 0.53 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.044 bit/s/Hz for FRF1 and 0.046 bit/s/Hz for FRF3.
· For UL, the average spectral efficiency is 0.25 bit/s/Hz for FRF1 and 0.27 bit/s/Hz for FRF3, and the 5th percentile user spectral efficiency is 0.0078 bit/s/Hz for FRF1 and 0.0113 bit/s/Hz for FRF3.
Observation 3: For scintillation of 2.2dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.24 Mbit/s for FRF = 1 and 1.23 Mbit/s for FRF = 3, and the UL user experience data rate is 149.69 kbit/s for FRF = 1 and 193.22 kbit/s for FRF = 3.
Observation 4: For scintillation of 0dB, the requirement on user experience data rate can be satisfied, where the DL user experience data rate is 1.28 Mbit/s for FRF = 1 and 1.32 Mbit/s for FRF = 3, and the UL user experience data rate is 225.81 kbit/s for FRF = 1 and 327.97 kbit/s for FRF = 3.
Observation 5: For scintillation of 2.2dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.31 kbit/s/km2 for FRF = 1 and 10.15 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 3.46 kbit/s/km2 for FRF = 1 and 4.6 kbit/s/km2 for FRF = 3.
Observation 6: For scintillation of 0dB, the area traffic capacity can meet ITU-R requirement, where the DL area traffic capacity is 11.61 kbit/s/km2 for FRF = 1 and 10.84 kbit/s/km2 for FRF = 3, and the UL area traffic capacity is 4.99 kbit/s/km2 for FRF = 1 and 5.53 kbit/s/km2 for FRF = 3.


	R1-2311562
	Panasonic
	The evaluation results are summarized below. 
· 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 
	Max delay

	Requirement
	99.9 %
	-

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

	FRF 3
	6.61
	8
	Disable 
	99.92 %
	12 ms



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

	Requirement
	99.9 %
	-

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

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





	R1-2311566
	Beijing Xiaomi Mobile Software
	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.


	R1-2311641
	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. 


	R1-2311750
	CCU, ITRI
	Observation 1: For NTN Self-evaluation, the ITU requirement on average spectral efficiency can be satisfied.
Observation 2: For NTN Self-evaluation, the ITU requirement on 5th percentile user spectral efficiency can be satisfied.
Observation 3: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on DL user experienced data rate can be satisfied.
Observation 4: For NTN Self-evaluation with 2.2 dB scintillation loss, the ITU requirement on UL user experienced data rate cannot be satisfied.
Observation 5: For NTN Self-evaluation with 0 dB scintillation loss, the ITU requirement on user experienced data rate can be satisfied.
Observation 6: For NTN Self-evaluation, the ITU requirement on area traffic capacity can be satisfied.


	R1-2312059
	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. 


	R1-2312140
	Nokia, Nokia Shanghai Bell
	Observation 1: Under the EFC scenario the system will experience better performance in terms of DL throughput compared to the EMC scenario.
Observation 2: Under the EFC scenario the system will provide better performance in terms of DL area capacity compared to EMC scenario, while in contrast the opposite is the case when it comes to the UL area capacity.
Observation 3: The main contributing factor for the relatively big difference in the achieved uplink mean SINR between EMC and EFC scenarios is the elevation angle span.
Proposal 1: Both EMC and EFC performance results should be included in the evaluation excel sheets in [9] for more representative results in the final report.


	R1-2312162
	Ericsson
	Observation 1	NR NTN meets the IMT-2020 requirement for connection density of 500 devices per km2 as our system-level simulations indicate around 700 devices per km2 can be served.

Proposal 1	The simulated results of CL, Geometry SIR and Geometry SINR reported within the attached template (R1- R1-2312162_Calibration_results_v00_Ericsson.xlsx) are aligned with TR 38.821 calibration case 9 and case 10.
Proposal 2	NR NTN supports a maximum transmission bandwidth of 30 MHz, meeting the IMT-2020 requirement.


	R1-2312447
	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. 
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.
Observation 4: The evaluation results of DL and UL area traffic capacity can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 5: The evaluation results of UL user experienced data rate can meet the ITU-R requirements in FRF=1 and FRR=3. 
Observation 6: 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 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. 
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. 
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of 

samples
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FRF = 3

Area traffic capacity 

(kbit/s/km2)
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RIT

Frequency 
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Factor

Huawei ZTE CATT Panasonic Qualcomm  Mean Var Number of samples

Reliability 99,9% 99,96% 100,00% 100,00% 99,98% 99,98% 0,00 4

Maximum delay 

(ms)

141,39 34,00 160,00

Reliability 99,9% 99,98% 99,92% 100,00% 99,92% 99,97% 99,96% 0,00 5

Maximum delay 

(ms)

137,39 34,00 12,00

Reliability 99,9% 99,95% 100,00% 99,97% 99,95% 99,97% 0,00 4

Maximum delay 

(ms)

37,39  34,00 400,00
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