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Introduction
The summary covers the contributions submitted under the following agendas
· 9.12.8.1 - General
· 9.12.8.3 - UE demodulation requirements
Topic #1: General assumptions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208014
	Ericsson
	Observation 1: The candidate delay spread values are based on different elevation angels in different scenarios. 
Observation 2: The delay spread in low elevation angle is generally higher than high elevation angle which imply the worse performance at low elevation angle.
Observation 3: K-factor in low elevation angle is normally higher than high elevation angle which imply the better performance at low elevation angle.
Proposal 1: Define the NTN demodulation requirement only based on the worst case of elevation angle in a certain scenario. The delay and Doppler configuration should be based on the agreed worst case.  
Observation 4: Dense urban LOS scenario could be the best choice for LOS channel evaluation. Urban NLOS scenario could be the best choice for NLOS channel evaluation.
Observation 5: The maximum RMS delay spread is 260ns based on RRM timing calculation.
Proposal 2: RAN4 compare demodulation performance with combinations of scenarios and satellite elevation angles. Following angles could be starting point:
•	Dense urban LOS scenario with elevation angle 20o, 50o and 90o.
•	Urban LOS scenario with elevation angle 20o, 50o and 90o.
Proposal 3: Additional frequency shift caused by satellite motion should be added into the channel model.
· For UL service link,  
· For DL service link, , where  is the chosen satellite elevation angle. 
Observation 6: UE speed will dominate the maximum Doppler shift which is essential to demodulation performance.
Observation 7: The HST and aircraft NTN UE are not in the current RAN4 discussion scope.
Proposal 4: Only define NTN demodulation requirements for UE speed up to 120km/h. The maximum Doppler shift is 220Hz (@2GHz).
Proposal 5: Define NTN demodulation requirement based on LEO600 deployment. 
Observation 8: No large Doppler trajectory discontinuity happens during NTN satellite motion.
Proposal 6: To estimate the real NTN network frequency drift, a uniform distribution model with the drift range [-200, 200] Hz could be applied for both UL and DL demodulation.
Proposal 7: Do not define sampling offset model for NTN demodulation requirement.
Observation 9: If it is always true that GW can do the pre-compensation on Doppler frequency shift, then could be ignored for DL (GW à satellite à UE).
Proposal 8: Consider additional frequency shift (i.e., ±48kHz for LEO600) caused by feeder link into the total channel model for both UL and DL demodulation. Furthermore, DL could just take 0.1ppm as  if NTN GW can pre-compensate frequency shift.
Proposal 9: Take following channel parameter combination for NTN demodulation:
 NTN-TDLX <DS>-<Fd>-<Doppler>
Where, NTN-TDLX represents the tap delay profile based on a certain TDL-X channel model with a certain satellite elevation angle, DS is the desired delay spread, Fd is frequency shift in both service link and feed link, and Doppler is the maximum Doppler shift caused by UE motion.
Observation 10: Satellite antenna configuration will dominate the UL demodulation performance. 
Observation 11: The GW interface has not been standardized yet.
Observation 12: 1Rx (linear polarization) and 2Rx (circle polarization) are typical for satellite deployment, but the polarization is different from the implementation in TN deployment (cross polarization).
Observation 13: Depolarization will offset branch combination gain. 
Proposal 10: RAN4 to discuss how to consider depolarization loss between satellite and UE in Table 2.7-1 into the demodulation requirement.
· Option 1: Do not consider it since it is not relevant to receiver algorithm.
· Option 2: Consider it in the link simulation and test setup. 


	R4-2208874
	Nokia, Nokia Shanghai Bell
	Proposal 1: For NTN UE demodulation requirements maximum doppler shift is residual frequency offset.
Proposal 2: Do not consider the frequency drift for NTN UE demodulation requirements.
Observation 1: Sampling frequency offset issue should be clarified further.
Proposal 3: Do not introduce SAN 2Tx-UE 4Rx for the NTN UE demodulation requirements.
Observation 2: Residual frequency error in the feeder link is expected to be less than that in service link (smaller than 0.1 ppm).  

Observation 3: 0.1 ppm residual frequency error has negligible effect with low MCS.  

Proposal 4: Consider the overall residual frequency error due service/feeder link and oscillators errors for UL.  


	R4-2209874
	Huawei, HiSilicon
	Proposal 1: Only consider 0.1ppm residual frequency offset for NTN PDSCH performance requirements. If finally 24ppm total frequency offset is considered, TE should generate the channel model by TE simulated satellite ephemeris and TE GNSS without any extra UE reporting for the UE location during the test.
Proposal 2: Consider the 0.27ppm frequency drift for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Proposal 3: Consider the sampling frequency offset for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Proposal 4: Only select SAN 2Tx-UE 2Rx for NTN PDSCH performance requirements definition with the linear polarization.

	R4-2210119
	Qualcomm Incorporated
	
Proposal 3: The performance requirement should not be defined with the assumption of Doppler compensation at satellite payload.

Proposal 4: Parameters in Table 1 can be assumed to compute the total frequency offset (without Doppler compensation at the satellite) and frequency drift for LEO600.


Proposal 6: RAN4 should consider a baseline compensation method for simulation efforts to account for the sampling frequency offset given the time-varying propagation delay.

	R4-2207804
	Apple Inc.
	Observation #1: The Doppler shift at the UE would be compensated prior to baseband processing of NR signals in NTN UE.
Observation #2: By introducing a Doppler shift model in NTE UE demod requirements, we are combining the processing of 2 separate entities which is beyond the scope of UE demod.
Proposal #1: Define requirements with a small residual frequency offset value with assumption of Doppler shift compensation prior to UE baseband processing
Proposal #2: Define requirements without frequency drift for DL demodulation. 
Proposal #3: Define requirements without large timing drift and sampling frequency offset.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Identify the scenarios for NTN demodulation requirements
Issue 1-1-1: Scenarios for NTN demodulation requirements
· Proposals
· Option 1 (Ericsson): Define the NTN demodulation requirement only based on the worst case of elevation angle based on LEO600 deployment. The delay and Doppler configuration should be based on the agreed worst case.
· [bookmark: _Hlk102999348]Option 2: Specify other option if any
· Recommended WF
· TBA
Issue 1-1-2: Elevation angle
· Proposals
· Option 1 (Ericsson): RAN4 compare demodulation performance with combinations of scenarios and satellite elevation angles. Following angles could be starting point:
· Dense urban LOS scenario with elevation angle 20o, 50o and 90o
· Urban NLOS scenario with elevation angle 20o, 50o and 90o
· Option 2: Specify other option if any
· Recommended WF
· TBA
Sub-topic 1-2
Discuss the Doppler shift modelling for NTN demodulation
Issue 1-2-1: UE speed and maximum Doppler shift due to UE motion
· Proposals
· [bookmark: _Hlk101968310]Option 1 (Ericsson): Only define NTN demodulation requirements for UE speed up to 120km/h. The maximum Doppler shift is 220Hz (@2GHz) due to UE motion
· Option 2 (Nokia): UE speed is 3km/h
· Option 3: Specify other option if any
· Recommended WF
· TBA

Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
· Proposals
· Option 1 (Nokia, Huawei, Apple): Consider the UE pre-compensation for DL. The maximum doppler shift is residual frequency offset, i.e., 0.1ppm.
· Option 2 (Ericsson, Qualcomm): Consider the frequency shift of  for service link with the assumption of no pre-compensation from GW/Satellite, where  is the chosen satellite elevation angle. 
· Option 3: Specify other option if any
Moderator’s note: Several issues are related to Issue 1-2-2. Encourage companies to get consensus on this issue in the 1st round.
· Recommended WF
· TBA

Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
· Proposals:
· Option 1 (Huawei): TE should generate the channel model by TE simulated satellite ephemeris and TE GNSS without any extra UE reporting for the UE location during the test.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Issue 1-2-4: Doppler shift due to satellite for UL in service link
· Proposals:
· Option 1(Ericsson, Nokia): Consider the UE pre-compensation for UL. The residual frequency shift of ±200Hz (i.e., 0.1ppm.) is assumed for service link.
· Option 2: Specify other option if any
· Recommended WF
· Option 1

Issue 1-2-5: Doppler shift for DL in feeder link
· Option 1: (Ericsson)
· Option 1 (Ericsson): Consider 0.1ppm as frequency shift caused by feeder link if NTN GW can pre-compensate frequency shift.
· Option 2: Not consider the Doppler shift for feeder link
· Option 3: Specify other option if any
· Recommended WF
· TBA

Issue 1-2-6: Doppler shift for UL in feeder link
· Proposals:
· Option 1 (Ericsson): Consider frequency shift (i.e., ±48kHz for LEO600) caused by feeder link into the total channel model
· Option 2: (Nokia): Consider the overall residual frequency error due service/feeder link and oscillators errors for UL. A meaningful value for most cases in order of 0.2 ppm could be considered.
· Option 3: Not consider the Doppler shift for feeder link 
· Option 4: Specify other option if any
· Recommended WF
· TBA

Sub-topic 1-3
Discuss the Frequency drift and Sampling frequency offset for NTN demodulation
Issue 1-3-1: Frequency drift
· Proposals:
· Option 1: Consider the frequency drift
· Option 1a (Ericsson): A uniform distribution model with the drift range of [-200, 200] Hz for UL and DL demodulation.
· Option 1b (Qualcomm): Maximum frequency rate of 0.27ppm/s for DL
· Option 2 (Nokia, Apple, Huawei): Do not consider the frequency drift for both UL and DL
· Option 3: Specify other option if any
· Recommended WF
· TBA
Issue 1-3-2: Timing drift and sampling frequency offset
· Proposals:
· Option 1 (Ericsson, Huawei, Apple): Do not define sampling offset model
· Option 2 (Qualcomm): Consider a baseline compensation method for simulation efforts to account for the sampling frequency offset given the time-varying propagation delay.
· Option 3: Specify other option if any
· Recommended WF
· TBA
Sub-topic 1-4
Discuss the antenna configuration for NTN demodulation
Issue 1-4-1: Depolarization loss between satellite and UE
· Proposals
· Option 1: Do not consider depolarization loss since it is not relevant to receiver algorithm.
· Option 2: Consider depolarization loss as shown in Table 1 in the link simulation and test setup.
· Table 1 Depolarization loss consideration for NTN demodulation
	Direction
	Tx
	Rx
	Depolarization gain [dB]
	Combination gain [dB]
	Total gain [dB]

	DL
	1
	2
	-3
	3
	0

	
	2
	4
	-6
	6
	0

	UL
	1
	1
	-3
	0
	-3

	
	1
	2
	-3
	3
	0



· Option 3: Specify other option if any
· Recommended WF
· TBA
Sub-topic 1-5
Discuss other aspects.
Issue 1-5-1: Channel model parameter combination
· Proposals
· Option 1 (Ericsson): Take following channel parameter combination for NTN demodulation:
· NTN-TDLX <DS>-<Fd>-<Doppler>
· Where, NTN-TDLX represents the tap delay profile based on a certain TDL-X channel model with a certain satellite elevation angle, DS is the desired delay spread, Fd is frequency shift in both service link and feed link, and Doppler is the maximum Doppler shift caused by UE motion.
· Option 2: Specify other option if any
· Recommended WF
· TBA
Issue 1-5-2: Channel model k-factor
· Proposals
· Option 1 (Nokia): Channel model k-factor: 21.6 (corresponds to suburban scenario with 50 degrees elevation)
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Scenarios for NTN demodulation requirements
Support Option 2. We prefer to use residual Doppler for demodulation requirements in both UL and DL (UE doppler pre-/post-compensation respectively). There is already agreement for delay spread and maximum doppler in UL as 200Hz (0.1ppm). For k-factor we are open to discuss. (we need to check other companies views on this)
Issue 1-1-2: Elevation angle
Option 2 is Ok, but we don’t see a strong need for this if we follow the delay spread agreement and we assume doppler pre/post-compensation.



	Qualcomm
	Issue 1-1-1: Scenarios for NTN demodulation requirements
We prefer to start with Doppler and Delay spread assumptions, hence support option 2. There have already been some agreements on delay spread and Doppler assumptions during last meeting.
Issue 1-1-2: Elevation angle
We support option 2 for the reason stated above.



	Ericsson
	Issue 1-1-1: Scenarios for NTN demodulation requirements
From channel model perspective, LEO600 have the fasted satellite motion and would be the worst case among all scenarios. The K_offset would be different from GEO and LEO, but we think it is not so relevant to demodulation itself and LEO600 could be enough to check the function.
Issue 1-1-2: Elevation angle
The test with the worst case, we suggest checking the performance with different elevation angles. According to TR38.811 and RAN 1 discussion, the NTN-TDL-A/B/C/D channel in 38.811 could be the reference channel model. All other elevation angle channel could be evaluated based on it. The detailed method could check R1-1902621, R1-1902622. It is not complicated based on our understanding. 

We want to add more clarification on our proposal.
We think the capability of UE capture ephemeris and GNSS should be tested during the demodulation because it is essential for the consequence processing. If UE can’t get correct information, it will ruin whole test. Furthermore, if we don’t include frequency shift caused by satellite motion, a TN UE could also pass the test. It is not acceptable from the requirement perspective. The LEO600 has the largest frequency shift and is the worst case from all deployments.
All channel parameters, including delay spread, Doppler frequency shift, K-factor, are all relevant to a certain elevation angle. It is not reasonable we use 50o delay spread and 10o K-factor together. We need to select the worst realistic scenario for the requirement. That’s why we suggest companies to try simulation on different angles. 

	Apple
	Issue 1-1-1: Scenarios for NTN demodulation requirements
Support Option 2. We already have agreement on max delay spread and Doppler should be based on assumption of residual frequency error after compensation prior to baseband processing. 
Issue 1-1-2: Elevation angle
We support option 2. We don’t think the different elevation angles would impact performance if we consider residual freq/Doppler prior to baseband processing. 



	Huawei
	Issue 1-1-1: Scenarios for NTN demodulation requirements
It depends. If option 2 in Issue 1-2-2 is agreed, then we think only one requirement based on LEO600 is enough since there is no difference for different scenario from the demodulation point of view. If option 1 in Issue 1-2-2 is agreed, then we are open to discuss whether we should define requirements for both LEO and GEO.
Issue 1-1-2: Elevation angle
If we consider different elevation angle, then not only K-factor, but also delay and power for each tap should be changed for the channel model. Also, we don't think there is difference for different elevation angle from the demodulation point of view if option 2 in Issue 1-2-2 is agreed.

	Nokia2, Nokia Shanghai Bell

	Issue 1-1-1: Scenarios for NTN demodulation requirements
We support option 2 as we already have previous agreement of maximum delay spread 100ns and residual frequency error as previously mentioned. Concerning K-factor, we want to highlight that we are talking about K-factor for LOS NTN-TDL-C channel. 
Issue 1-1-2: Elevation angle
When the agreements of residual frequency error (0.1ppm or 200Hz in UL) and DS are considered, the elevation angle could affect only K-factor value in LOS channel. In addition, there is already an agreement to consider only NTN-TDL-A (NLOS) and NTN-TDL-C (LOS) for demodulation requirements. The worst-case elevation angle considered in RAN1 discussion and TR38.821 Table 6.1.3.2-1 is 30 deg for LEO, and thus k-factor value could be set to the mean k-factor value according to a specific scenario at this elevation from Table 6.7.2-x in TR38.811 (e.g., as rural case is the most common scenario, kfactor=8.05 dB at worst case elevation angle for LEO).


 
Sub topic 1-2 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: Maximum Doppler shift due to UE motion
Support Option 2.
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
Support Option 1: UE has the ephemeris information and can handle the pre/post compensation for doppler shift in UL/DL, so a residual frequency offset is enough to consider in both cases. 0.1 ppm maximum doppler offset is already an agreement for UL requirements in service link.
Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
Does actual location affect the test parameters (tested Doppler)? This is one more good reason to avoid such test configuration and use a residual frequency offset in the testing.
Issue 1-2-4: Doppler shift due to satellite for UL in service link
Support Option 1. This is already an agreement captured in WF R4-2207198:
Consider 200Hz as the maximum Doppler shift for UL in service
Issue 1-2-5: Doppler shift for DL in feeder link
Support option 1, so that the requirements consider the overall residual offset from service/feeder link in DL as our proposal in UL (Issue 1-2-6).
Issue 1-2-6: Doppler shift for UL in feeder link
Support Option 2.



	Qualcomm
	Issue 1-2-1: Maximum Doppler shift due to UE motion
Can the proponent of Option 2 clarify the choice of UE speed? We prefer not to assume an explicit model for UE speed but choose Doppler shift that reflects a reasonable UE speed.
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
We prefer to assume no pre-compensation in the DL service link and model Doppler behaviour so as to capture NTN specific propagation behaviour. However, we are open to further discuss this issue.
Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
In principle, we support option 1. However, it is not clear to us how to incorporate this info into the channel model.
Issue 1-2-4: Doppler shift due to satellite for UL in service link
We support the recommended WF.
Issue 1-2-6: Doppler shift for UL in feeder link
We support option 3 as we think the demod performance should not consider the feeder link Doppler.



	Ericsson
	Issue 1-2-1: UE speed and maximum Doppler shift due to UE motion
We think it would be possible to have medium speed UE (120km/h) to connect with satellite. This could be the worst case for test.
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
We think the processing of high Doppler shift should be a part of NTN UE demodulation. If we don’t consider it in the channel, a normal TN UE could possibly pass the requirement. In HST discussion, Doppler shift is also added in channel model even UE compensation based on fixed RRH location is considered.
@Apple We agree we don’t concern about the synchronization part in general NR requirement because we select proper Doppler shift and RS configuration which should secure the synchronization performance. Even in this case, synchronization performance is also implicitly tested during the demodulation test. 
For LEO, it seems hard for UE only depend on RS to synchronize and the extra information is needed. We don’t see a separate test in any other specification to check UE capability of ephemeris/GNSS information acquisition. In that case, the synchronization performance is doubtable, while a bad performance would ruin whole following processing.  If there has been a test to check this UE capability, then we are fine not to consider it in demodulation requirement.     
Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
We suggest TE vendors and satellite companies give comments if it is a real problem to let TE sending artificial ephemeris and GNSS information to UE.
Issue 1-2-4: Doppler shift due to satellite for UL in service link
We agree with Option 1.
Issue 1-2-5: Doppler shift for DL in feeder link
For DL, we are OK not to consider extra frequency shift if service frequency shift is considered since it could be ignored compared to high frequency shift in service link.
Issue 1-2-6: Doppler shift for UL in feeder link
We don’t have strong view on this issue. It is not clear if satellite could pre-compensate the frequency shift in feeder link. If yes, no frequency shift in feeder link is considered. We suggest companies double check it.  

	Apple
	Issue 1-2-1: UE speed and maximum Doppler shift due to UE motion
Option 1. We would like to clarify that we only discuss the max Doppler spread we need to consider for defining requirements. We already agreed not to explicitly model UE speed in defining requirements. And Doppler shift is another issue to be discussed. Assuming maximum UE speed of 120 km/h, Max Doppler of 220 Hz would be reasonable. 
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
We support option 1. We wouldn’t phrase it as Doppler shift pre-compensation, but Doppler shift compensation prior to baseband processing. The Doppler shift/ Freq offset and timing drift would be pre compensated based on ephemeris information by another entity prior to baseband processing.  We don’t agree that the Doppler shift compensation is part of NR baseband processing. This is not like HST, where the Doppler shift is compensated based on CRS in LTE and TRS in NR. We would like to understand from proponents of option 2 if only NR signals are expected to be used for the Doppler shift compensation, without any Sat ephemeris or GNSS based information. If ephemeris is expected to be used in any way, modelling large Doppler shift this is out of scope of demod requirements. 
Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
Pending decision on Issue 1-2-2, it needs to be further discussed. Input from TE vendors would be useful. We would assume some kind of modelling in the channel model is needed.
Issue 1-2-4: Doppler shift due to satellite for UL in service link
Option 1. We already have agreement for this in prior meeting. 
Issue 1-2-5: Doppler shift for DL in feeder link
We support option 2. We should not consider the Doppler shift on feeder link for DL demod requirements
Issue 1-2-6: Doppler shift for UL in feeder link
We support option 3. We should not consider the Doppler shift on feeder link for DL demod requirements


	Huawei
	Issue 1-2-1: UE speed and maximum Doppler shift due to UE motion
If Option 1 of Issue 1-2-2 is considered, then UE speed should not be considered since there is only small residual Doppler after UE pre-compensation, and the Doppler should be select as 200Hz that is 0.1ppm of fc. If Option 2 of Issue 1-2-2 is considered, then UE speed should not be considered since the UE cannot really move during the test so it is rather complex to generate the channel if UE speed is considered.
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
Currently we prefer Option 1. The issue is that whether UE pre-compensation should be verified in demodulation part. We notice that in RF side there is also discussion about UE pre-compensation (Issue 1-3-1 in [103-e][310] NTN_Solutions_UERF), we think we should make conclusion about this issue based on RF part outcome.
Issue 1-2-3: Doppler shift modelling if option 2 in Issue 1-2-2 is agreed
We should discuss Issue 1-2-2 firstly. 
Issue 1-2-4: Doppler shift due to satellite for UL in service link
Option 1.
Issue 1-2-5: Doppler shift for DL in feeder link
We prefer to not consider any Doppler for feeder link.
Issue 1-2-6: Doppler shift for UL in feeder link
We prefer to not consider any Doppler for feeder link.

	Nokia2, Nokia Shanghai Bell
	Issue 1-2-1: Maximum Doppler shift due to UE motion
Option 2 UE speed is taken from link simulation assumption for S-band in 38.821, however we are open to discuss this. It was also our assumption this discussion is about the maximum Doppler spread and not affecting the agreement of residual frequency error.
Issue 1-2-5: Doppler shift for DL in feeder link
We are also open to not considering Doppler shift for feeder link if that is the majority view.
Issue 1-2-6: Doppler shift for UL in feeder link
We are open to discuss this issue and welcome feedback from companies if satellite can compensate the feeder link Doppler.


 
Sub topic 1-3 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1: Frequency drift
Support Option 2.
Issue 1-3-2: Timing drift and sampling frequency offset
Support Option 1.




	Qualcomm
	Issue 1-3-1: Frequency drift
In general, we would like to consider a frequency drift for NTN UE demod performance. However, we are open to further discuss this issue.
Issue 1-3-2: Timing drift and sampling frequency offset
We support option 2. We would like to note that the propagation delay would be time-varying for LEO scenarios due to satellite mobility (unlike GEO scenarios) and can impact the sampling frequency at the UE side. Therefore, we think it is important to consider this aspect into the UE demod performance for LEO scenarios. We also think that such consideration will dictate whether we want to define separate requirements for LEO and GEO scenarios.





	Ericsson
	Issue 1-3-1: Frequency drift
We don’t have strong view on this topic. If companies agree to introduce a model, we suggest consider a uniform distribution model within 0.1ppm regarding the shift would be small within a range of a certain elevation angle. 
Issue 1-3-2: Timing drift and sampling frequency offset
We don’t think it is necessary to define such model because it would be fixed by network timing adjustment.

	Apple
	Issue 1-3-1: Frequency drift
Option 2. Same reason as Issue 1-2-2. This would be compensated prior to baseband processing.
Issue 1-3-2: Timing drift and sampling frequency offset
Option 1. Same reason as Issue 1-2-2. This would be compensated prior to baseband processing.

	Huawei
	Issue 1-3-1: Frequency drift
It depends and we should discuss Issue 1-2-2 firstly. If option 2 in Issue 1-2-2 is agreed, then we think frequency drift should not be considered. If option 1 in Issue 1-2-2 is agreed, then frequency drift should be considered.
Issue 1-3-2: Timing drift and sampling frequency offset
Same view as Issue 1-3-1.


 
Sub topic 1-4 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-4-1: Depolarization loss between satellite and UE
Option 1, the polarization loss can be considered in the link budget when it is needed (depending on transceiver polarization capabilities). It is not required to be considered in demod requirements LLS



	Qualcomm
	Issue 1-4-1: Depolarization loss between satellite and UE
We support option 1 as the polarization loss does not impact the UE demod processing. Also, are we assuming non-conducted test for option 2? Can the proponent of this proposal clarify?

	Ericsson
	Issue 1-4-1: Depolarization loss between satellite and UE
We just want to point out the depolarization would be common between SAN and NTN UE. It will decrease the SNR on receiver side and the combination gain would be erased by this depolarization. In that case, 2Tx4Rx would achieve similar SNR as 1Tx2Rx in DL. 
We suggest not to consider it in the requirement. It can be handled as SNR offset based on the  

	Apple
	Issue 1-4-1: Depolarization loss between satellite and UE
We support option 1. We don’t think this would impact BS/ link level performance.

	Huawei
	Issue 1-4-1: Depolarization loss between satellite and UE
We prefer Option1 since it has no impact on performance requirements.


 
Sub topic 1-5
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-5-1: Channel model parameter combination
This seems to be related to Issue 1-2-2 and can be discussed later after the Issue 1-2-2 has been agreed.
Issue 1-5-2: Channel model k-factor
Support Option 1.




	Qualcomm
	Issue 1-5-1: Channel model parameter combination
We are okay with this naming convention but prefer to discuss this after Issue 1-2-2 is finalized.
Issue 1-5-2: Channel model k-factor
We prefer to discuss this along with Issue 1-2-2. 

	Ericsson
	Issue 1-5-1: Channel model parameter combination
This issue depends on the agreement on 1-2-2 and 1-2-6. If no frequency shift is considered, then legacy channel model parameter combination could be applied, i.e,. NTN-TDLX <DS>-<Doppler>
Issue 1-5-2: Channel model k-factor
This issue depends on the discussion on 1-1-2. We suggest consider the elevation angle with the worst performance. The K-factor should be based on that elevation angle.

	Apple
	Issue 1-5-1: Channel model parameter combination
This depends on outcome of Issue 1-2-2. Prefer to discuss later. 
Issue 1-5-2: Channel model k-factor
This issue depends on the outcome of 1-1-2 and 1-2-2. We also need to discuss the NTN-TDL channel model parameters based on the outcome of 1-1-2 and 1-2-2.

	Huawei
	Issue 1-5-1: Channel model parameter combination
It depends and we should discuss Issue 1-2-2 firstly.
Issue 1-5-2: Channel model k-factor
It depends and we should discuss Issue 1-2-2 firstly.

	Nokia2, Nokia Shanghai Bell

	Issue 1-5-2: Channel model k-factor
We agree that this value depends on elevation angle discussion, and the value could consider the worst case. The worst-case elevation angle considered in RAN1 discussion and TR38.821 Table 6.1.3.2-1 is 30 deg for LEO, and thus k-factor value could be set to the mean k-factor value according to a specific scenario at this elevation from Table 6.7.2-x in TR38.811 (e.g., as rural case is the most common scenario, kfactor is 8.05 dB at worst case elevation angle for LEO). 


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-1: Scenarios for NTN demodulation requirements
Tentative agreements: N/A
Candidate options:
Option 1: Define the NTN demodulation requirement only based on the worst case of elevation angle in LEO600 deployment. The delay and Doppler configuration should be based on the agreed worst case.
Option 2: Consider the maximum delay spread of 100ns (Agreements from RAN4#102e). The doppler shift will depend on the outcome of Issue 1-2-2 – Issue 1-2-6
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2 – Issue 1-2-6
Issue 1-1-2: Elevation angle
Tentative agreements: N/A
Candidate options:
Option 1: Consider the following elevation angles and the corresponding delay spread, k-factor, etc., 
· Dense urban LOS scenario with elevation angle 20o, 50o and 90o
· Urban NLOS scenario with elevation angle 20o, 50o and 90o
Option 2: Whether to consider the different elevation angles and corresponding k-factors depend on the outcome of Issue 1-2-2 – Issue 1-2-6
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2 – Issue 1-2-6


	Sub-topic 1-2
	Issue 1-2-1: Maximum Doppler shift due to UE motion
Tentative agreements: Do not explicitly specify the UE speed and to consider the Doppler shift that reflects a reasonable UE speed.
Candidate options:
Recommendations for 2nd round:
No need to discuss in the 2nd round. Further discuss Doppler shift in Issue 1-2-2 – Issue 1-2-6
Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
Tentative agreements: N/A.
Candidate options:
Option 1: Do not verify the UE compensation prior to the baseband processing. The maximum doppler shift is residual frequency offset, i.e., 0.1ppm.
Option 2: If no other test cases (including Demod/RRM/RF) cover the frequency error after UE compensation, consider the maximum doppler shift 24ppm, i.e.,  , where α_model is the chosen satellite elevation angle, to verify the UE compensation prior to the baseband processing.
Recommendations for 2nd round:
Further discuss whether to verify the UE compensation for the Doppler shift prior to the baseband processing. Recommend handling it in the GTW session.
Issue 1-2-3: Doppler shift modelling 
Tentative agreements: N/A.
Candidate options:
Option 1: TE should generate the channel model by TE simulated satellite ephemeris and TE GNSS without any extra UE reporting for the UE location during the test if option 2 in Issue 1-2-2 is agreed.
Option 2: Other option if any
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2.
Issue 1-2-4: Doppler shift due to satellite for UL in service link
Tentative agreements: Consider the UE pre-compensation for UL. The residual frequency shift of ±200Hz (i.e., 0.1ppm.) is assumed for UL in service link.
Recommendations for 2nd round:
No need to discuss in the 2nd round.
Issue 1-2-5: Doppler shift for DL in feeder link
Tentative agreements: Do not consider Doppler shift for feeder link for DL
Recommendations for 2nd round:
No need to discuss in the 2nd round.

Issue 1-2-6: Doppler shift for UL in feeder link
Tentative agreements: Do not consider Doppler shift for feeder link for UL
Recommendations for 2nd round:
No need to discuss in the 2nd round.


	Sub-topic 1-3
	Issue 1-3-1: Frequency drift
Tentative agreements: N/A.
Candidate options:
Option 1: Consider the Frequency Drift
·  Option 1a: A uniform distribution model with the drift range of [-200, 200] Hz for UL and DL demodulation
· Option 1b: Maximum frequency rate of 0.27ppm/s for DL
Option 2: Do not consider the Frequency Drift
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2.
Issue 1-3-2: Timing drift and sampling frequency offset
Tentative agreements: N/A.
Candidate options:
Option 1: Do not define sampling offset model
Option 2: Consider a baseline compensation method for simulation efforts to account for the sampling frequency offset given the time-varying propagation delay.
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2.


	Sub-topic 1-4
	Issue 1-4-1: Depolarization loss between satellite and UE
Tentative agreements: Do not consider depolarization loss since it is not relevant to receiver algorithm.
Recommendations for 2nd round:
No need to discuss in the 2nd round.


	Sub-topic 1-5
	Issue 1-5-1: Channel model parameter combination
Tentative agreements: N/A
Candidate options:
Option 1: Take following channel parameter combination for NTN demodulation:
· NTN-TDLX <DS>-<Fd>-<Doppler>
· Where, NTN-TDLX represents the tap delay profile based on a certain TDL-X channel model with a certain satellite elevation angle, DS is the desired delay spread, Fd is frequency shift in both service link and feed link, and Doppler is the maximum Doppler shift caused by UE motion.
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2.
Issue 1-5-2: Channel model k-factor
Tentative agreements: N/A
Candidate options:
Option 1: Channel model k-factor: 21.6.
Option 2: other option if any
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-1-2 and 1-2-2.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: PDSCH requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209691
	Ericsson
	Proposal 1: Introduce one requirement for LEO only with the following applicability rules:
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO and NGSO
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	
	GSO only
	UE needs to pass TS38.101-4 requirements only

	
	NGSO only
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	
	N/A
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only




	R4-2209875
	Huawei, HiSilicon
	
Proposal 1: If finally UE pre-compensation before DL demodulation is agreed to be verified during the test, then both LEO and GEO scenario cases should be defined. Otherwise, only one LEO case is enough.
Proposal 2: Select the K_offset value as per Table 2.2.2 based on detailed channel model. We slightly prefer to consider α = 10° as the starting point.
Table 2.1-2 K_offset value in slot
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	LEO-600
	7
	5
	4
	3
	3
	3
	3
	3
	2

	LEO-1200
	11
	9
	7
	6
	5
	5
	5
	5
	4

	GEO
	136
	132
	129
	127
	124
	122
	121
	120
	120



Proposal 3: For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Proposal 4: Define PDSCH performance requirements for 64QAM.

	R4-2207804
	Apple Inc.
	Observation #3: The K_offset value should ≥ TA, which is typically twice the UE-Satellite one-way propagation delay.
Proposal #4: Select the K_offset value equal to or greater than twice the satellite-UE one-way delay.
Proposal #5: Define PDSCH demod requirements for LEO and discuss how requirements can be extended to GEO. Do not define separate set of requirements for GEO.
Observation #4: 64QAM is optional for NTN in UL and DL.
Proposal #6: Do not consider 64QAM for UE demod requirements due to low SNR conditions for NTN and optional feature.


	R4-2210119
	Qualcomm Incorporated
	Proposal 1: RAN4 should not define a separate test for disabled HARQ, but the disabled HARQ can be tested with number of re-Tx set to 1 for the agreed NTN UE demod tests.

Observation 1: Unlike GEO scenarios, the propagation delay would be time-varying for LEO scenarios due to its mobility.
 
Proposal 5: If RAN4 decides not to study time-varying propagation delay, then there should not be separate requirements defined for LEO/GEO communications.


	R4-2208880
	Nokia, Nokia Shanghai Bell
	Proposal 1:  Define NTN PDSCH demodulation requirements for LEO only.
Observation 1: Existing specification has only one RMC with 64QAM for 30kHz PDSCH.
Proposal 2:  Do not introduce 64QAM demodulation requirements for NTN PDSCH.
Proposal 3:  Use existing RMC:s R.PDSCH.1-1.1 FDD (QPSK) and R.PDSCH.1-2.1 FDD (16QAM) for NTN PDSCH demodulation requirements.
Proposal 4:  Use parameters in Table 1 for NTN PDSCH demodulation requirements.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Open issues and candidate options before e-meeting:
Issue 2-1-1: PDSCH requirements for GEO and LEO
· Proposals
· Option 1 (Huawei, Qualcomm, Apple, Nokia): Define requirements for LEO only if UE pre-compensation is assumed.
· Option 2 (Qualcomm, Huawei): Define requirements for LEO and GEO separately if time-varying propagation delay is assumed (No UE pre-compensation for the time-varying propagation delay).
· Option 3: Specify other option if any
· Recommended WF
· TBA
Issue 2-1-2: Applicability rules for LEO requirements
· Proposals
· Option 1 (Ericsson): Introduce one requirement for LEO only with the following applicability rules
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO and NGSO
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	
	GSO only
	UE needs to pass TS38.101-4 requirements only

	
	NGSO only
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	
	N/A
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only



· Recommended WF
· TBA

Moderator’s note: should be TS 38.101-5 rather than TS 38.101-4.
Sub-topic 2-2
Open issues and candidate options before e-meeting:
Issue 2-2-1: K_offset value
· Proposals
· Option 1 (Huawei): Select the K_offset value as per Table 2 based on detailed channel model. Consider α = 10° as the starting point.
· Table 2 K_offset value in slot
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	LEO-600
	7
	5
	4
	3
	3
	3
	3
	3
	2

	LEO-1200
	11
	9
	7
	6
	5
	5
	5
	5
	4

	GEO
	136
	132
	129
	127
	124
	122
	121
	120
	120



· Option 2 (Apple): Select the K_offset value equal to or greater than twice the satellite-UE one-way delay.
· Option 3: Specify other option if any
· Recommended WF
· TBA

Sub-topic 2-3
Open issues and candidate options before e-meeting:
Issue 2-3-1: Modulation order
· Proposals
· Option 1 (Huawei): Further consider 64QAM 
· Option 2 (Apple, Nokia): Do not consider 64QAM
· Option 3: Specify other option if any
· Recommended WF
· TBA
Moderator’s note: It was agreed to consider QPSK and 16QAM in last meeting.
Sub-topic 2-4
Open issues and candidate options before e-meeting:
Issue 2-4-1: SCS/CBW set
· Proposals
· Option 1 (Huawei): Further consider 20MHz CBW for 30kHz SCS
· Option 2 (Apple, Nokia): Do not consider new case for 20MHz CBW for 30kHz SCS
· Option 3: Specify other option if any
· Recommended WF
· TBA
Moderator’s note: It was agreed to select 15kHz SCS/10MHz in last meeting.

Sub-topic 2-5
Issue 2-5-1: Antenna configuration
· Proposals
· Option 1 (Nokia): Only select SAN 1Tx – UE 2Rx 
· Option 2 (Huawei): Only select SAN 2Tx-UE 2Rx with the linear polarization
· Option 3: Specify other option if any
· Recommended WF
· TBA
Sub-topic 2-6
Issue 2-6-1: Simulation parameters for PDSCH
· Proposals
· Option 1: Use parameters in below Table for NTN PDSCH demodulation requirements
Table 3:  Proposed simulation parameters for PDSCH demodulation requirements
	Parameter
	Value

	Number of SAN antennas/UE antennas
	1x2

	Carrier frequency
	2 GHz

	Residual frequency offset
	No FO,
0.1ppm (200Hz)

	Channel model 
	NTN-TDLA 100 ns (NLOS)
NTN-TDLC 100ns (LOS)

	Channel model k-factor
	21.6 (corresponds to suburban scenario with 50 degrees elevation)

	UE velocity
	3 km/h

	MCS
	4 (QPSK, 64QAM MCS table)
13 (16QAM, 64QAM MCS table)

	Reference measurement channel
	R.PDSCH.1-1.1 FDD (QPSK)
R.PDSCH.1-2.1 FDD (16QAM)

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	N/A

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Depends on RMC

	
	Number of DM-RS CDM group(s) without data
	1

	
	Ratio of PDSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=49, nSCID =0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2 

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Depends on RMC



· Option 2: Specify other option if any
· Recommended WF
· Will update the parameters based on the agreed assumptions in the 1st round


Companies views’ collection for 1st round 
Open issues 

Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1:
Issue 2-1-2:

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: PDSCH requirements for GEO and LEO
Support Option 1.
Issue 2-1-2: Applicability rules for LEO requirements
Based on capability specification we think the purpose of capability ntn-ScenarioSupport-r17 is to indicate support to either GSO or NGSO. In principle the proposal is ok.




	Qualcomm
	Issue 2-1-1: PDSCH requirements for GEO and LEO
As we stated in Issue 1-3-2, before deciding whether we want to define separate requirements for LEO and GEO communications, we think it is necessary to first decide whether RAN4 would consider time-varying propagation behavior while defining NTN UE demod performance.

Issue 2-1-2: Applicability rules for LEO requirements
In general, the proposal looks ok to us, but we prefer to discuss this after Issue 2-1-1 is finalized.




	Ericsson
	Issue 2-1-1 PDSCH requirements for GEO and LEO
We are fine to define only one requirement for LEO scenario with applicability rule. 
We do not quite understand what ‘UE pre-compensation’ stands for in option 1. Is it for time-varying propagation delay only? Or for Doppler shift as well? Is it up to UE implementation? Because we don’t recall that there is such pre-compensation for downlink transmission defined by RAN1. 
Issue 2-1-2 Applicability rules for LEO requirements
Considering that the channel model for GEO is similar to that of TN scenario, UEs that pass the TN demodulation requirements are expected to pass the NTN GEO test (if any). But LEO is quite different from TN. In this case, we propose to have the proposed applicability rule along with only one requirement of LEO scenario for NTN PDSCH. 
We slightly modify the content in the table to make it clearer. 

	Apple
	Issue 2-1-1: PDSCH requirements for GEO and LEO
We support Option 1. We assume that the time varying propagation delay is compensated prior to baseband processing and not pre-compensated prior to DL transmission from SAN. 
Issue 2-1-2: Applicability rules for LEO requirements
In principle the proposal is fine. We prefer to discuss when scope/scenario is finalized.




	Huawei
	Issue 2-1-1: PDSCH requirements for GEO and LEO
It depends. If option 2 in Issue 1-2-2 is agreed, then we think only one requirement based on LEO600 is enough since there is no difference for different scenario from the demodulation point of view. If option 1 in Issue 1-2-2 is agreed, then we are open to discuss whether we should define requirements for both LEO and GEO.
Issue 2-1-2: Applicability rules for LEO requirements
We should discuss this later.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2-1:

	Nokia, Nokia Shanghai Bell
	Issue 2-2-1: K_offset value
Support Option 2




	Qualcomm
	Issue 2-2-1: K_offset value
We support option 2.

	Ericsson
	Issue 2-2-1 K_offset value
We are fine with option 2. 
For option 1, we need to first fix an angle for all parameters reference. If it is decided to be 10 degrees, then option 1 can be considered.  

	Apple
	Issue 2-2-1: K_offset value
We support Option 2. We can further decide the K_Offset based on the selected elevation angle and 2 way propagation delay.

	Huawei
	Issue 2-2-1: K_offset value
The K_offset value can be discussed later after the angle is selected.


 

Sub topic 2-3 
	Company
	Comments

	XXX
	Issue 2-3-1:

	Nokia, Nokia Shanghai Bell
	Issue 2-3-1: Modulation order
Support Option 2.

	Qualcomm
	Issue 2-3-1: Modulation order
We support Option 2.

	Ericsson
	Issue 2-3-1
We are open for further evaluating the possibility of 64QAM. We suggest to encourage more simulation results in the next meeting and then decide. 

	Apple
	Issue 2-3-1: Modulation order
We support Option 2. We don’t see 64QAM as feasible and practical given low SNR conditions. 

	Huawei
	Issue 2-3-1: Modulation order
We prefer Option 1. Based on our evaluation, 64QAM is at least feasible in LEO scenario. Also, 64QAM is considered in RF side, it also proves that 64QAM is feasible. Further, only UE supporting 64QAM need to pass the case. We don't observe any reasonable concern not defining 64QAM demodulation requirements.




Sub topic 2-4 
	Company
	Comments

	XXX
	Issue 2-4-1:

	Nokia, Nokia Shanghai Bell
	Issue 2-4-1: SCS/CBW set
Support Option 2.



	Qualcomm
	Issue 2-4-1: SCS/CBW set
We support Option 2.



	Ericsson
	Issue 2-4-1 SCS/CBW set
We need further check on the necessity of having such additional SCS/CBW set.

	Apple
	Issue 2-4-1: SCS/CBW set
We support Option 2.



	Huawei
	Issue 2-4-1: SCS/CBW set
We prefer Option1. Considering that 30kHz SCS has been introduced in satellite performance requirements, we prefer to align with the satellite side to consider both 15kHz SCS and 30kHz SCS. We don't observe any reasonable concern not defining 30kHz SCS demodulation requirements.




Sub topic 2-5 
	Company
	Comments

	XXX
	Issue 2-5-1:

	Nokia, Nokia Shanghai Bell
	Issue 2-5-1: Antenna configuration
Support Option 1.

	Ericsson
	Issue 2-5-1 Antenna configuration
We support option 1. We don’t see the need for introducing additional test cases for 2Tx. Does option 2 propose to only have 2T2R and preclude 1T2R that was agreed in the last meeting? Or does option 2 means consider additional 2T2R test cases?

	Apple
	Issue 2-5-1: Antenna configuration
In our understanding option 1 was already agreed in last meeting. 

	Huawei
	Issue 2-5-1: Antenna configuration
We prefer to keep previous agreements, i.e. SAN 2Tx-UE 2Rx.



Sub topic 2-6 
	Company
	Comments

	XXX
	Issue 2-6-1:

	Nokia, Nokia Shanghai Bell
	Issue 2-6-1: Simulation parameters for PDSCH
Support Option 1.



	Qualcomm
	Issue 2-6-1: Simulation parameters for PDSCH
We prefer to discuss detailed simulation assumptions after relevant open issues are finalized.



	Ericsson
	Issue 2-6-1 Simulation parameters for PDSCH
Further discuss after there are agreements for 2-1 ~ 2-5. 

	Apple
	Issue 2-6-1: Simulation parameters for PDSCH
Some parameters are dependent on some of the open issues still being discussed. Prefer to discuss once open issues are resolved. 



	Huawei
	Issue 2-6-1: Simulation parameters for PDSCH
We should discuss this issue later.



CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 2-1
	Issue 2-1-1: PDSCH requirements for GEO and LEO
Tentative agreements: N/A
Candidate options:
Option 1: Define the requirements for LEO only
Option 2: Define the requirements for LEO and GEO separately if time-varying propagation delay is assumed.
Recommendations for 2nd round:
Further discuss in the 2nd round considering the outcome of Issue 1-2-2 and Issue 1-3-2.
Issue 2-1-1: Applicability rules for LEO requirements
Tentative agreements: If define the requirements for LEO only, the following applicability rules are aggregable.
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	
	

	
	GSO only
	FFS

	
	NGSO only
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	
	N/A
Note: N/A means UE supports both GEO and NGSO
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only



Recommendations for 2nd round:
To confirm the tentative agreements in the 2nd round based on the outcome of Issue 1-2-2.

	Sub-topic 2-2
	Issue 2-2-1: K_offset value
Tentative agreements: Select the K_offset value equal to or greater than twice the satellite-UE one-way delay
Candidate options:
Option 1: To discuss the specific K_offset values based on the elevation angle 
Recommendations for 2nd round:
To discuss the specific K_offset values based on the elevation angle (related with Issue 1-1-2)


	Sub-topic 2-3
	Issue 2-3-1: Modulation order
Tentative agreements: N/A
Candidate options:
Option 1: Further consider 64QAM
Option 2: Do not consider 64QAM
Recommendations for 2nd round:
To discuss whether the following WF is aggregable
Do not specify 64QAM as the starting point. It could further discuss the requirements for 64QAM if the feasibility is identified in future.

	Sub-topic 2-4
	Issue 2-4-1: SCS/CBW set
Tentative agreements: N/A
Candidate options:
Option 1: Further consider 20MHz CBW for 30kHz SCS
Option 2: Do not consider new case for 20MHz CBW for 30kHz SCS
Recommendations for 2nd round:
To discuss whether the following WF is aggregable
Do not specify 30kHz/20MHz SCS/CBW set as the starting point. It could further discuss the requirements for 30kHz/20MHz if the necessity is identified.


	Sub-topic 2-5
	Issue 2-5-1: Antenna configuration
Tentative agreements: Consider SAN 1Tx-UE 2Rx for PDSCH demodulation
Candidate options:
Recommendations for 2nd round:
To confirm whether the above tentative agreement is OK for companies.
Moderator’s note: The following agreement was reached for antenna configuration for PDSCH demodulation
•	Agreement:
Consider SAN 1Tx-UE 2Rx as the starting point. 
FFS on whether to consider SAN 2Tx – UE 2Rx and SAN 2Tx – UE 4Rx.


	Sub-topic 2-6
	Issue 2-6-1: Simulation parameters for PDSCH
Tentative agreements: N/A
Candidate options:
Recommendations for 2nd round:
The results are for information. No need to discuss in 2nd round. The simulation results should be discussed after the parameters are finalized.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-22xxxxx
	WF on NTN demodulation - general and PDSCH
	Qualcomm Incorporated
	Capture the agreements in AI 9.12.8.1 and 9.12.8.3



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208014
	
	Discussion on general issue for SAN and UE demodulation
	Ericssion
	Noted
	

	R4-2208085
	
	View on NTN SAN demodulation requirement
	Samsung
	Noted
	

	R4-2208874
	
	Discussion on general issues for NTN demodulation requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209681
	
	TP to TS 38.108: remaining annexes for FRC (SAN demodulation requirements)
	Huawei, HiSilicon
	Not Pursued
	Further discuss once the remaining parameters are finalized

	R4-2209874
	
	Discussion on UE NTN demod general
	Huawei, HiSilicon
	Noted
	

	R4-2207804
	
	Discussion on PDSCH demod requirements for NTN
	Apple
	Noted
	

	R4-2208880
	
	Discussion on PDSCH demodulation requirements for NTN
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209691
	
	Discussion on PDSCH requirement for NTN
	Ericsson
	Noted
	

	R4-2209875
	
	Discussion on UE NTN demod PDSCH
	Huawei, HiSilicon
	Noted
	

	R4-2209876
	
	Simulation results on UE NTN demod PDSCH
	Huawei, HiSilicon
	Noted
	

	R4-2210119
	
	Views on NTN UE PDSCH Requirements
	Qualcomm Incorporated
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Nokia, Nokia Shanghai Bell
	Anthony Lo
	Anthony.Lo@nokia.com

	Qualcomm Inc
	Jahidur Rahman
	rahman@qti.qualcomm.com

	Ericsson
	Jiakai Shi
	Jiakai.Shi@ericsson.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
