Page 1
3GPP TSG RAN WG1 #114bis			R1-2310587
Xiamen, China, October 9th – October 13th, 2023
	
[bookmark: Source]Agenda item:	8.15.1
Source: 	Moderator (Qualcomm Incorporated)
Title: 	Feature lead summary#2 on Evaluation Methodology for IMT-2020 satellite
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Issue #1: link budget template – evaluation assumptions
On the link budget template, several inputs were received in this meeting regarding the assumptions and evaluation results. They are summarized in the tables below for the different environments:
NR NTN Rural eMBB-s:

	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC, OPPO)
	[17311736]
	[9.36
MHz]
	1
	10%
	40
	48 PRBs, AL 16
	1%
	[184]
	[1PRB]
	[20 slots]
	10%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	2561736
	9.36
MHz
	
	
	
	
	
	256184
	1PRB
	20
	
	
	
	
	

	Value (ZTE)
	1800
	9.36
MHz
	1
	10%
	
	
	
	208
	1PRB
	8
	10%
	
	
	
	

	Required SNR (QC)
	-5.4
	-8.2
	-7.7
	-14

	Required SNR (OPPO)
	-4.6
	-8.4
	-5.5
	-10.1

	Required SNR (HW)
	-5.1-4.5
	
	-3.5-4.6
	

	Required SNR (ZTE)
	-6.13.5
	
	-3.50.2
	




NR NTN Rural HRC-s:

	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	[256]
	[1.44MHz]
	[4]
	0.1%
	40
	48 PRBs, AL 16
	0.1%
	256
	1PRB
	[32slots]
	0.1%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	256
	9.361.44MHz
	84
	0.1%
	
	
	
	
	
	16 reps, HARQ enabled
	
	
	
	
	

	Value (ZTE)
	256
	1.44MHz
	4
	0.1%
	
	
	
	256
	1PRB
	16 reps, HARQ enabled
	0.1%
	
	
	
	

	Required SNR (QC)
	-4.9
	-6
	-2.1
	-14

	Required SNR (HW)
	-4.62.6
	
	-1
	

	Required SNR (ZTE)
	-5.42.2
	
	-0.763
	



NR NTN Rural mMTC-s:

	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	[184]
	TBD  1.08 MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	[256]
	1PRB
	[20]
	10%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	256184
	9.361.08MHz
	
	
	
	
	
	256
	
	20
	
	
	
	
	

	Value (ZTE)
	192
	1.08MHz
	1
	10%
	
	
	
	208
	1PRB
	48
	10%
	
	
	
	

	Required SNR (QC)
	-5.4
	-8.2
	-6.4
	-14

	Required SNR (HW)
	-4.65.1
	
	-3.5
	

	
	-5.5
	
	-3.5
	




eMTC NTN Rural mMTC-s:

	
	PDSCH
	MPDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	256
	6PRBs
	[32]
16
	110%
	15
	6PRBs
	[4]
	1%
	256
	1PRB
	[256]
16
	10%
	1
	1PRB
	[32]
8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Required
SNR (QC)
	-9.8
	-7
	-3.8
	-14




NB-IoT NTN Rural mMTC-s:


	
	NPDSCH
	NPDCCH
	NPUSCH fmt1
	NPUSCH fmt2

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	256
	180kHz
	[8] 4 reps, 10 subframes each (total 40)
	10%
	23
	180kHz
	[32] 8
	1%
	256
	15kHz
	[32] 2 (with IRU = 7)
	10%
	1
	15kHz
	[64 8ms (Nrep=4) 32)]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	
	
	8 reps, 10 subframes
	
	
	
	
	
	
	
	8 reps, 4 RUs (8 subframes per RU)
	
	
	
	
	

	Value (ZTE)
	256
	180kHz
	4 reps, 10 subframes each (total 40ms)
	10%
	
	
	
	
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)
	10%
	
	
	
	

	Required SNR (QC)
	-8.4
	-6
	-5.5
	-2.7

	Required SNR (HW)
	-6.8
	
	-4.7
	

	Required SNR (ZTE)
	-10.6-1.7
	
	-0.2-0.2
	



Q1.1: Companies are encouraged to check the table above, confirming the results are correctly captured, and discuss a potential way forward in this meeting.

	Company
	Comment

	Huawei/HiSilicon
	We got our simulation results updated in R1-2310358. 2Rx antennas are used in NR PDSCH link level simulation in R1-2310358 while 1Rx antenna is used in original contribution (R1-2308902) 



[Offline]Proposal 1.1: The following assumptions are used for link budget evaluation of IMT-2020 satellite:
NR NTN Rural eMBB-s:
	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC, OPPO)
	[17311736]
	[9.36
MHz]
	1
	10%
	40
	48 PRBs, AL 16
	1%
	[184]
	[1PRB]
	[20 slots]
	10%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	2561736
	9.36
MHz
	
	
	
	
	
	256184
	1PRB
	20
	
	
	
	
	

	Value (ZTE)
	1800
	9.36
MHz
	1
	10%
	
	
	
	208
	1PRB
	8
	10%
	
	
	
	

	Value (proposed) 
	[1736 or 1800]
	9.36
MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	184
	1PRB
	20 slots
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK




NR NTN Rural HRC-s:

	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	[256]
	[1.44MHz]
	[4]
	0.1%
	40
	48 PRBs, AL 16
	0.1%
	256
	1PRB
	[32slots]
	0.1%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	256
	9.361.44MHz
	84
	0.1%
	
	
	
	
	
	16 reps, HARQ enabled
	
	
	
	
	

	Value (ZTE)
	256
	1.44MHz
	4
	0.1%
	
	
	
	256
	1PRB
	16 reps, HARQ enabled
	0.1%
	
	
	
	

	Value (proposed)
	256
	1.44MHz
	4
	0.1%
	40
	48 PRBs, AL 16
	0.1%
	256
	1PRB
	16 slots, HARQ enabled
	0.1%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



NR NTN Rural mMTC-s:

	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	[184]
	TBD  1.08 MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	[256]
	1PRB
	[20]
	10%
	1
	1PRB
	[8]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	256184
	9.361.08MHz
	
	
	
	
	
	256
	
	20
	
	
	
	
	

	Value (ZTE)
	192
	1.08MHz
	1
	10%
	
	
	
	208
	1PRB
	48
	10%
	
	
	
	

	Value (proposed)
	184
	1.08MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	256
	1PRB
	20
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK




eMTC NTN Rural mMTC-s:

	
	PDSCH
	MPDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	256
	6PRBs
	[32]
16
	110%
	15
	6PRBs
	[4]
	1%
	256
	1PRB
	[256]
16
	10%
	1
	1PRB
	[32]
8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (proposed)
	256
	6PRBs
	16
	10%
	15
	6PRBs
	4
	1%
	256
	1PRB
	16
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK




NB-IoT NTN Rural mMTC-s:


	
	NPDSCH
	NPDCCH
	NPUSCH fmt1
	NPUSCH fmt2

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value (QC)
	256
	180kHz
	[8] 4 reps, 10 subframes each (total 40)
	10%
	23
	180kHz
	[32] 8
	1%
	256
	15kHz
	[32] 2 reps, 10RUs (with IRU = 7)
	10%
	1
	15kHz
	[64 8ms (Nrep=4) 32)]
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK

	Value (HW)
	
	
	8 reps, 10 subframes
	
	
	
	
	
	
	
	8 reps, 4 RUs (8 subframes per RU)
	
	
	
	
	

	Value (ZTE)
	256
	180kHz
	4 reps, 10 subframes each (total 40ms)
	10%
	
	
	
	
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)
	10%
	
	
	
	

	Value (proposed)
	256
	180kHz
	4 reps, 10subframes per rep (total 40ms) 
	10%
	23
	180kHz
	8
	1%
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)]
	10%
	1
	15kHz
	 8ms (Nrep=4)
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



2 Issue #2: link budget template – Others
On the same topic of the link budget template, a couple of proposals have been made regarding the target elevation angle and the interference.
Proposal 2.1 (OPPO): For the link budget template, the target elevation angle is 79 degrees. 
Proposal 2.2 (Huawei): Proposal 1: Receiver interference should be included in the link budget template for NTN, and in order to reduce the simulation workload, the average INR results from TR 38.821 should be reused, and the values are:
-4.4 dB for FRF3 DL, 
-7.6 dB for FRF3 UL

Q2.1: Please provide comments on proposals 2.1 and 2.2.

	Company
	Comment

	Qualcomm
	For P2.1, we do not agree: although the sys level simulation indeed has a minimum elevation angle of 79 degrees, a realistic deployment will not use that elevation angle (as discussed in Rel-16 NTN study).
For P2.2, we are OK if the majority of the companies think it is beneficial to incorporate interference.

	Huawei/Hisilicon
	For P 2.1, we prefer to align with link budget analysis in Rel-16 NTN study, i.e. 30 degree elevation angle for LEO
For P 2.2, support

	FL
	Agreement (RAN1#114)
For the link budget template:
· The attached xls to R1-2308233 is endorsed as the starting point for the link budget template.
· The target elevation angle is [30] degrees, and the link budget template includes the link margin (in dB) at that elevation angle.
· The LLS to derive the “required SNR” for the link budget template is performed under an NTN TDL-C rural channel model with the K-factor corresponding to the target elevation angle.
· The rest of the parameters (bits / #reps / others) and whether different values are used for different scenarios (eMBB-s, HRC-s, mMTC-s) are to be discussed via email discussion.
For P2.1:
· QC, Huawei/HiSilicon: 30 degrees for target evaluation angle
For P2.2:
· Yes: QC, Huawei/HiSilicon



[Offline]Proposal 2.1a: 
· For the link budget template, the target elevation angle is [30] degrees, and the link budget template includes the link margin (in dB) at that elevation angle.

[Offline]Proposal 2.2a: 
Include the receiver interference in the link budget template for NTN, and reuse the following average INR results from TR 38.821:
· 4.4 dB for FRF3 DL, 
· 7.6 dB for FRF3 UL

3 Issue #3 HRC-s evaluation for IOT NTN
One company (MediaTek) is proposing to evaluate IOT NTN also for HRC-s. Since this is the first meeting this is discussed, companies are encouraged to provide their views before agreeing on further details.
Proposal 3.1 (MTK): If there is good alignment between results on IoT NTN Connection Density evaluation by the end of RAN1#114-bis, and a willingness from companies, allow IoT NTN Reliability evaluation to be performed until RAN1#115.
Q3.1: Should RAN1 evaluate IOT NTN for HRC-s?.

	Company
	Comment

	Qualcomm
	If time allows, we are OK.

	Huawei
	We prefer not to do so for reasons below:
1. IoT NTN for HRC is not in the scope of IMT-2020 satellite SID
Reliability evaluation in 37.910 only includes NR, and IoT is not evaluated against the reliability requirements. 

	MediaTek
	Same view as Qualcomm. I think to resolve Huawei concern we could capture in the description template that this is not to be confused with URLLC support. 

	FL
	According to SID, it says at least c) and e) for IMT2020 evaluation. RAN1 to discuss whether d) should be included or not.
[image: ]



[Offline]Proposal 3.1a: Include IoT NTN reliability evaluation for HRC-s in TR 37.911.
Recheck by the end of the week
4 Issue#4: Energy efficiency for IOT NTN
(NOTE: The issue in this section has been submitted to 8.15.3, but after discussion with the FL of 8.15.3 we concluded to discuss under this agenda item)
In x10167, Qualcomm proposes to discuss whether energy efficiency results for IOT NTN should be included in the TR or not. Note that in the previous meeting it was agreed to add energy efficiency results for NR.
Proposal 4.1: RAN1 to discuss whether to incorporate NTN IOT energy efficiency results to TR 37.911, taking as baseline the LTE part in 910 with changes as necessary

Q4.1: Should RAN1 incorporate NTN IOT energy efficiency results to 37.911, taking as baseline the LTE part in 910 with changes as necessary?

	Company
	Comment

	Qualcomm
	Yes

	Huawei
	No. 
According to M.2514, energy efficiency was only needed for eMBBs scenario and energy efficiency is one of several metrics for eMBB. Even if energy efficiency was evaluated for NTN IoT, it will not make NTN IoT to fulfil all eMBB requirement, so the value of evaluate energy efficiency is questionable. As a result, energy efficiency for IOT NTN is not included in the IMT-2020 satellite SID. 
From another aspect, 37.910 includes energy efficiency for LTE but not for NB-IoT, so there is no baseline for NB-IoT energy efficiency in 37.910

	MediaTek
	Agree with Huawei that it says it is only for eMBB. One possibility is to add something about energy efficiency in the characteristics template to indicate how the system is energy efficient.


	FL
	Yes: QC, [MTK]
No: Huawei/HiSilicon



[Offline] Proposal 4.1a: Incorporate NTN IoT energy efficiency results to 37.911. 
· FFS details

5 Other issues
There are some 2nd order issues brought up during this meeting. FL categorizes them into two groups
· Clarification issues: These should be common understanding and can be agreeable without much discussion:
· Proposal 5.1.1: The UE speed should be updated as 3 km/h in the template for results collection for connection density.
· Proposal 5.1.2: The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetition and usage of HARQ.
Q5.1: Please provide comments on proposals 5.1.1 and 5.1.2.

	Company
	Comment

	ZTE
	For Proposal 5.1.1, the UE speed in “R1-2306416  Att_ConnectionDensity -v002” is 250km/h, which looks like a typo. The agreed value is 3km/h.
For Proposal 5.1.2, the maximum delay for reliability is different from the TN case due to the propagation condition in satellite communications, which includes the factors mentioned in the proposal text.

	MediaTek
	P 5.1.1: ITU says stationary for mMTC-s.
P 5.1.2: Agree that delay should be reported for reliability, also considering feeder link delay.

	FL
	For P5.1.1: update as 3km/h to align with stationary for mMTC-s mentioned in ITU 
For P5.1.2: can add ‘feeder link delay’ 




· These would need further discussion during this meeting:
· Proposal 5.2.1: A frequency reuse factor of 4 with RHCP/LHCP plus two 15MHz frequency bands should be adopted for DL performance self-evaluation.
· Proposal 5.2.2: For the calculation of data rate, i.e., DataRate = SE*bandwith, the bandwidth per beam should be assumed to obtain the SE.

Q5.2: Please provide comments on proposals 5.2.1 and 5.2.2.

	Company
	Comment

	ZTE
	For Proposal 5.2.1 and 5.2.2, the user experienced data rate with FRF=3 does not meet the ITU requirement due to the 10MHz bandwidth per beam. An FRF=4 scheme can be used (RHCP/LHCP plus two 15MHz frequency bands), which yields a satisfactory user experienced data rate of 1.40Mbit/s due to the 15MHz bandwidth per beam.


	Qualcomm
	For P5.2.1, it is unclear how this can be evaluated. Although for a VSAT terminal with circular polarization indeed RHCP/LHCP can reduce interference, for IMT-2020 the UE has linear antennas.
For P5.2.2, we think this is clear from the ITU report. 

	Ericsson
	For P5.2.1, we still do not see the necessity of gathering the results of FRF=4 given that there is no prior agreement on how to conduct evaluations of FRF=4 and the limited time availability.
For P5.2.2., we believe that data rate definition is clear from ITU report (e.g., Section 7.2.3, ITU-R M.2514-0).

	Huawei/HiSilicon
	P 5.2.2 does not align with M.2514

	FL
	P5.2.1: 
· Not needed: QC, Ericsson
P5.2.2: 
· Not needed: QC, Ericsson, Huawei/HiSilicon




[Offline] Proposal 5.1.1a: The UE speed should beis updated as 3 km/h in the template for results collection for connection density.

[Offline] Proposal 5.1.2: The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetitions, and usage of HARQ, and feeder link delay.

6 Proposals for online discussion 10/10

Proposal 1.1: 
The following assumptions are used for link budget evaluation of IMT-2020 satellite:
NR NTN Rural eMBB-s:
	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value 
	[1736 or 1800]
	9.36
MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	184
	1PRB
	20 slots
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



NR NTN Rural HRC-s: 
	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value 
	256
	1.44MHz
	4
	0.1%
	40
	48 PRBs, AL 16
	0.1%
	256
	1PRB
	16 slots, HARQ enabled
	0.1%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



NR NTN Rural mMTC-s:
	
	PDSCH
	PDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value
	184
	1.08MHz
	1
	10%
	40
	48 PRBs, AL 16
	1%
	256
	1PRB
	20
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



eMTC NTN Rural mMTC-s:
	
	PDSCH
	MPDCCH
	PUSCH
	PUCCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value 
	256
	6PRBs
	16
	10%
	15
	6PRBs
	4
	1%
	256
	1PRB
	16
	10%
	1
	1PRB
	8
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



NB-IoT NTN Rural mMTC-s:
	
	NPDSCH
	NPDCCH
	NPUSCH fmt1
	NPUSCH fmt2

	Parameter
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER
	#bits
	BW 
	#reps
	Target BLER

	Value 
	256
	180kHz
	4 reps, 10subframes per rep (total 40ms) 
	10%
	23
	180kHz
	8
	1%
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)
	10%
	1
	15kHz
	 8ms (Nrep=4)
	1% DTX to ACK and ACK missed detection, 0.1% NACK to ACK



Proposal 2.1a: 
For the link budget template, the target elevation angle is 30 degrees, and the link budget template includes the link margin (in dB) at that elevation angle.
Proposal 2.2a: 
Include the receiver interference in the link budget template for NTN, and reuse the following average INR results from TR 38.821:
· 4.4 dB for FRF3 DL, 
· 7.6 dB for FRF3 UL
Proposal 5.1.1a: 
The UE speed is updated as 3 km/h in the template for results collection for connection density.
Proposal 5.1.2: 
The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetitions, usage of HARQ, and feeder link delay.

7 Agreement of online discussion 10/10

Agreement
Proposal 1.1 in section 6 of R1-2310471 is endorsed with TBS value 1736 for NR NTN Rural eMBB-s table.

Agreement
For the link budget template, the target elevation angle is 30 degrees, and the link budget template includes the link margin (in dB) at that elevation angle.

Agreement
Include the receiver interference in the link budget template for NTN, and reuse the following average INR results from TR 38.821:
· 4.4 dB for FRF3 DL, 
· 7.6 dB for FRF3 UL

Agreement
The UE speed is updated as 3 km/h in the template for results collection for connection density.

Agreement
The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetitions, usage of HARQ, and feeder link delay.


8 Proposals for online discussion on 10/13
Proposal 3.1c (Conclusion)
Not include IoT NTN reliability evaluation for HRC-s in TR 37.911.

Proposal 4.1c (Conclusion)
Not incorporate NTN IoT energy efficiency results to 37.911. 

Proposal 6: 
At least for eMBB-s spectral efficiency evaluation, a value of 0dB for scintillation loss can be optionally used (in addition to the already agreed 2.2dB) and results can be separately captured in 37.911. 

9 Summary of contributions

	Tdoc
	Company
	Proposals

	R1-2308902
R1-2310358
	Huawei, HiSilicon
	Proposal 1: Receiver interference should be included in the link budget template for NTN, and in order to reduce the simulation workload, the average INR results from TR 38.821 should be reused, and the values are:
· -4.4 dB for FRF3 DL, 
· -7.6 dB for FRF3 UL
Proposal 2: For link budget simulation of NR NTN Rural eMBB-s PDSCH, TBS of 256 and simulation bandwidth of 9.36 MHz are used.
Proposal 3: For link budget simulation of NR NTN Rural eMBB-s PUSCH, TBS of 256, simulation bandwidth of 180 kHz (1PRB) and 20 repetitions are used.
Proposal 4: For link budget simulation of NR NTN Rural HRC-s PDSCH, TBS of 256, simulation bandwidth of 9.36 MHz and 8 repetition are used.
Proposal 5: For link budget simulation of NR NTN Rural HRC-s PUSCH, 16 repetition and HARQ enabled are used.
Proposal 6: For link budget simulation of NR NTN Rural mMTC-s PDSCH, TBS of 256 and simulation bandwidth of 9.36 MHz are used.
Proposal 7: For link budget simulation of NR NTN Rural mMTC-s PUSCH, TBS of 256 and 20 repetitions are used.
Proposal 8: For link budget simulation of NB-IoT NTN Rural mMTC-s NPDSCH, 8 repetition and 10 subframes for NPDSCH are used.
Proposal 9: For link budget simulation of NB-IoT NTN Rural mMTC-s NPUSCH format 1, 8 repetitions and 4 RUs per TB are used.

Proposal 1: Receiver interference should be included in the link budget template for NTN, and in order to reduce the simulation workload, the average INR results from TR 38.821 should be reused, and the values are:
· -4.4 dB for FRF3 DL, 
· -7.6 dB for FRF3 UL
Proposal 2: For link budget simulation of NR NTN Rural eMBB-s PDSCH, TBS of 1736 and simulation bandwidth of 9.36 MHz are used.
Proposal 3: For link budget simulation of NR NTN Rural eMBB-s PUSCH, TBS of 184, simulation bandwidth of 180 kHz (1PRB) and 20 repetitions are used.
Proposal 4: For link budget simulation of NR NTN Rural HRC-s PDSCH, TBS of 256, simulation bandwidth of 1.44 MHz and 4 repetition are used.
Proposal 5: For link budget simulation of NR NTN Rural HRC-s PUSCH, 16 repetition and HARQ enabled are used.
Proposal 6: For link budget simulation of NR NTN Rural mMTC-s PDSCH, TBS of 184 and simulation bandwidth of 1.08 MHz are used.
Proposal 7: For link budget simulation of NR NTN Rural mMTC-s PUSCH, TBS of 256 and 20 repetitions are used.
Proposal 8: For link budget simulation of NB-IoT NTN Rural mMTC-s NPDSCH, 8 repetition and 10 subframes for NPDSCH are used.
Proposal 9: For link budget simulation of NB-IoT NTN Rural mMTC-s NPUSCH format 1, 8 repetitions and 4 RUs per TB are used.

	R1-2309153
	ZTE
	Proposal 1: For the calculation of data rate, i.e., DataRate = SE*bandwith, the bandwidth per beam should be assumed to obtain the SE. 
Proposal 2: A frequency reuse factor of 4 with RHCP/LHCP plus two 15MHz frequency bands should be adopted for DL performance self-evaluation.
Proposal 3: The UE speed should be updated as 3 km/h in the template for results collection for connection density.
Proposal 4: The maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetition and usage of HARQ.


	R1-2309399
	Samsung
	Proposal 1:  As for User/Control plane latency, reuse the existing assumption of UE and gNB processing time that is defined in TR 37.910.   
Proposal 2:  As for User/Control plane latency, assume that satellite processing time is zero.  


	R1-2309607
	OPPO
	Proposal 1: For the link budget template, the target elevation angle is 79 degrees.
Proposal 2: For PDSCH parameters, the TBS is 1736 for the BW of 9.36 MHz.
Proposal 3: Capture the link budget template in Table 2 in TR 37.911.


	R1-2309984
	MediaTek Inc.
	Proposal 1: If there is good alignment between results on IoT NTN Connection Density evaluation by the end of RAN1#114-bis, and a willingness from companies, allow IoT NTN Reliability evaluation to be performed until RAN1#115.
Observation 1: ITU-R allows the Reliability requirement to be fulfilled in only uplink direction, which may possibly be considered most relevant for typical IoT operations.
Observation 2: The LLS and SLS assumptions from IoT NTN Connection Density can be reused to model uplink Reliability for IoT NTN.
Observation 3: The difference to Connection Density simulations would be the LLS modelling spectrum efficiency at a lower BLER than 10%, or accounting for more HARQ retransmissions analytically compared to 10% BLER spectrum efficiency curves to estimate fulfilment of 0.1% BLER vs 10% BLER.
Proposal 2: For such IoT NTN Reliability evaluation, to reduce extra simulation effort compared to IoT NTN Connection Density evaluations it would be reasonable to focus IoT NTN simulations on uplink Reliability. 
Proposal 3: For such IoT NTN Reliability evaluation, the SLS assumptions for IoT NTN Connection Density to be reused. LLS assumptions to be reused with some additional considerations (full LLS proposed in the Appendix of this document), to account for different target BLER and delay estimation.


	R1-2310165
	Qualcomm Incorporated
	Proposal 1: For eMTC mMTC-s link budget, the target BLER for PDSCH is 10%

Proposal 2: Endorse the assumptions in Table 1 as the updated evaluation assumptions for the link budget template.

Proposal 3: Endorse the results in the attached xls.
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Detailed objectives of this study item include:

a)
b)

a9

e)

Complete all required submission templates as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc]

Provide self-evaluation results against technical performance requirements for eMBB-s as defined in Report ITU-
R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
Peakdatarate

+ Peak spectral efficiency

+ User experienced data rate

5% percentile user spectral efficiency

*  Average spectral efficiency

*  Area traffic capacity

+  Latency, including user plane latency and control plane latency
*  Energy efficiency, including both network and device

+ Mobility

* Mobility interruption time

Provide self-evaluation results against technical performance requirements for mMTC-s as defined in Report ITU-
R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
+ Connection density

Provide self-evaluation results against technical performance requirements for HRC-s as defined in Report ITU-R
M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
+ Reliability

Provide self-evaluation results for other requirements (including bandwidth) as defined in Report ITU-R M.2514
[RAN ITU-R Ad-Hoc, RAN1, RAN2, RAN4]

10T NTN will at least target self-evaluation against bullets c) and e) technical requirements, and NR NTN will target
self-evaluation against all technical requirements (in bullets b) to ))




