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Introduction
The summary is to discuss the NR NTN demodulation requirements. It covers the contributions submitted under the following agendas:
· 9.11.7.1 General
· 9.11.7.3 UE demodulation requirements
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Collect the views from companies on the simulation assumptions for general and UE demodulation requirements
· 2nd round: Finalize all the remaining simulation assumptions for UE demodulation. Collect the simulation results submitted by companies.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Rohde & Schwarz
	Niels Petrovic
	Niels.petrovic@rohde-schwarz.com

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

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	Qualcomm
	Jahidur Rahman
	rahman@qti.qualcomm.com

	Huawei
	Zehan Zhao
	zhaozehan@hisilicon.com

	Hughes / Echostar
	Eyal Trachtman
	Eyal.trachtman@hughes.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)
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

	R4-2212234
	Ericsson
	Observation 1: Elevation angle 30o could be considered as the worst case from link budget perspective.
Observation 2: Delay spread 100ns could basically fulfill the UL timing limitation and represent the worst case in NLOS scenarios regarding to >=30o elevation angel.
Observation 3: Smaller K-factor leads to worse performance for LOS NTN channel. Delay spread impact is very small regarding to NTN LOS scenarios.  
Proposal 1: RAN4 take following channel model for NTN demodulation. 
· NLOS: NTN-TDLA, DS =100ns, Doppler = 200Hz, K_offset use the value for 30o elevation angle
· LOS: NTN-TDLC
· Option 1: by a certain elevation angle. DS = 10ns, Doppler =200Hz, K=3.59dB, K_offset use the value for 90o elevation angle
· Option 2: by “artificial” parameters. DS=12ns, Doppler=200Hz, K=3dB, K_offset use the value for 30o elevation angle. 

	R4-2213279
	Nokia, Nokia Shanghai Bell
	Observation 1: There is no need to add further complexity to demodulation requirements other than decide the desired k-parameter value(s).
Observation 2: K-factor value could be chosen based on worst case elevation angle discussed in RAN1 (30 degrees for LEO) and the most appropriate scenario (e.g., rural).
Observation 3: Agreement related to Issue 1-2-1 could be clarified to be about “maximum Doppler spread”.

	R4-2213859
	Huawei, HiSilicon
	Proposal 1: Keep previous agreements about the delay and Doppler configuration for NTN demodulation requirements.
Proposal 2: Do not explicitly specify the detailed elevation angle for NTN demodulation requirements.
Proposal 3: For Doppler, UE compensation functionality is already covered by RF requirements. Do not verify the UE compensation prior to the baseband processing.
Proposal 4: For timing, UE compensation functionality is already covered by RRM requirements. Do not verify the UE compensation prior to the baseband processing.
Proposal 5: Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation.
Proposal 6: Keep previous k-factor for NTN demodulation requirements.

	R4-2211867
	Apple
	Proposal #1: Do not consider delay spread / Doppler shift due to worst case elevation angle since we have agreed to define requirements with assumption of compensation of Doppler shift, frequency drift and time drift prior to baseband processing.
Proposal #2: Define requirements with max delay spread of 100ns and nominal residual frequency offset.  
Proposal #3: Define channel model parameter combination as NTN-TDLX <DS>-<Doppler>.



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
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-1: Channel model for NTN-TDLA (NLOS)
· Proposals
· Option 1 (Ericsson, Huawei, Apple, Nokia): DS =100ns, Doppler = 200Hz
· Option 2: specify other option if any.
· Recommended WF
· TBA
Moderator notes: K_offset is discussed in Issue 2-3
Sub-topic 1-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: Channel model for NTN-TDLC (LOS)
· Proposals
· Option 1 (Ericsson): DS = 10ns, Doppler =200Hz, K-factor=3.59dB
· Option 2 (Ericsson): DS=12ns, Doppler=200Hz, K-factor=3dB
· Option 3 (Huawei, Nokia): DS=100ns, Doppler=200Hz, K-factor=21.6dB
· Option 4: specify other option if any.
· Option 5: DS=3.5ns, Doppler=200Hz, K-factor=8.05dB
· Recommended WF
· TBA

Moderator notes: K_offset is discussed in Issue 2-3
Sub-topic 1-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: Channel model parameter combination
· Proposals
· Option 1 (Huawei, Apple): Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation
· Option 2: specify other option if any.
· Recommended WF
· TBA

Sub-topic 1-4
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: Doppler shift due to satellite motion for DL in service link
· Proposals
· Option 1 (Huawei, Nokia): Confirm the agreement that do not verify the UE compensation prior to the baseband processing.
· Option 2: specify other option if any.
· Recommended WF
· Option 1

Sub-topic 1-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5: Timing drift and sampling frequency offset
· Proposals
· Option 1 (Huawei, Nokia): Confirm the agreement that do not define sampling offset model.
· Option 2: specify other option if any.
· Recommended WF
· Option 1
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.
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Nokia
	Sub topic 1-1: Support Option 1.
Sub topic 1-2: Support Option 3, but k-factor could rather be 8.05. The worst-case elevation angle considered in RAN1 discussion and TR38.821 [3] Table 6.1.3.2-1 is 30 degrees 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. For example, as rural case is the most common scenario, k-factor=8.05 dB at worst case elevation angle for LEO, which is why we would support using that number. However, in our simulations 8.05 dB compared to our earlier proposed 21.6 dB doesn’t seem to make a big difference in PDSCH performance. Hence, we are fine with either.
Sub topic 1-3: We are fine with Option 1, however we don’t really see the necessity of this agreement since delay spread and residual Doppler are rather constant in the agreements.
Sub topic 1-4: Support Option 1.
Sub topic 1-5: Support Option 1.


	Apple
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
We support option 1. For clarification – is the 200Hz including the residual freq error/ Doppler after UE compensation and the Doppler due to UE motion? 
Issue 1-3: Channel model parameter combination
We support option 1. We need to specify it since we might have different DS for LOS and NLOS channel models. 
Issue 1-4: Doppler shift due to satellite motion for DL in service link
We support option 1.
Issue 1-5: Timing drift and sampling frequency offset
We support option 1.

….
Others:

	Qualcomm
	Sub topic 1-1: We support Option 1. Our understanding is that this Doppler is due to UE motion. During the last meeting, we already agreed that Doppler due to satellite mobility will be fully compensated by other requirements, such as RRM/RF.
Sub topic 1-2: We would like to understand more on the choice of K-factor in Option 3. We note that 38.811 specifies a K-factor of 10.22 dB for the LOS path at 50-degree elevation. Could proponent of Option 3 clarify? 
Sub topic 1-4: We are okay with the recommended WF.
Sub topic 1-5: We are okay with the recommended WF.

	Ericsson
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
We support Option 1.
Issue 1-2: Channel model for NTN-TDLC (LOS)
We don’t quite get the motivation of Option 3. 
· For LOS channel, the delay spread would be expected smaller than NLOS channel and the maximum DS is ~12ns in TR38.811 for high LOS probability scenarios. 
· Why K-factor =21.6dB? Based on our simulation, the performance of NTN-TDL-C is very close to AWGN when K-factor >18dB, and K-factor =8dB would have 1dB degradation than 18dB.  In that case, we don’t see a necessary to test LOS channel with very high K-factor, especially for UL. 
K-factor = 3.59dB happens when elevation angle is 90 deg in Rural. The performance degradation is ~2dB for 16QAM. From demodulation perspective, it is the worst case. 
In summary, if we want to take the parameters from the worst link budget angle, we can go for Rural 30o. then DS = 3.5ns, K=8.05dB (Option 5). 
If we want to use “artificial” channel, we could choose parameters form candidate scenarios and angles (see table below), then Option 2 could be the choice.
We also suggest companies checking the necessary of LOS channel for low MCS cases when high K-factor is configured.

[image: ]  
Issue 1-3: Channel model parameter combination
We support Option 1.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
We support Option 1.
Issue 1-5: Timing drift and sampling frequency offset
We support Option 1.


	Huawei
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
We are OK with  Option 1.
Issue 1-2: Channel model for NTN-TDLC (LOS)
We are OK to consider 30 degree as the worst case. The new proposed Option 5 is OK for us.
Issue 1-3: Channel model parameter combination
We are OK with Option 1.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
We are OK with Option 1.
Issue 1-5: Timing drift and sampling frequency offset
We are OK with Option 1.



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: Channel model for NTN-TDLA (NLOS)
Tentative agreements: Option 1: DS =100ns, Doppler = 200Hz (residual Doppler after UE compensation)
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements.

	Sub-topic #1-2
	Issue 1-2: Channel model for NTN-TDLC (LOS)
Tentative agreements: N/A
Candidate options: 
· Option 1 (Ericsson): DS = 10ns, Doppler =200Hz, K-factor=3.59dB
· Option 2 (Ericsson): DS=12ns, Doppler=200Hz, K-factor=3dB
· Option 3 (Huawei, Nokia): DS=100ns, Doppler=200Hz, K-factor=21.6dB
· Option 4: DS=3.5ns, Doppler=200Hz, K-factor=8.05dB
Recommendations for 2nd round: continue to discuss DS and K-factor for NTN-TDLC (LOS).

	Sub-topic #1-3
	Issue 1-3: Channel model parameter combination
Tentative agreements: 
· Option 1: Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements.

	Sub-topic #1-4
	Issue 1-4: Doppler shift due to satellite motion for DL in service link
Tentative agreements: 
· Option 1: Confirm the agreement that do not verify the UE compensation prior to the baseband processing
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements

	Sub-topic #1-5
	Issue 1-5: Timing drift and sampling frequency offset
Tentative agreements: 
· Option 1: Confirm the agreement that do not define sampling offset model
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements




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)
Sub-topic 1-1
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-1: Channel model for NTN-TDLA (NLOS)
· Proposals: to confirm the following tentative agreements:
· Option 1: DS =100ns, Doppler = 200Hz (residual Doppler after UE compensation)
· Option 2: specify other option if any.
· Recommended WF
· Option 1
Moderator notes: K_offset is discussed in Issue 2-3
Sub-topic 1-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: Channel model for NTN-TDLC (LOS)
· Proposals: continue to discuss DS and K-factor for NTN-TDLC (LOS)
· Option 1 (Ericsson): DS = 10ns, Doppler =200Hz, K-factor=3.59dB
· Option 2 (Ericsson): DS=12ns, Doppler=200Hz, K-factor=3dB
· Option 3 (Huawei, Nokia): DS=100ns, Doppler=200Hz, K-factor=21.6dB
· Option 4: DS=3.5ns, Doppler=200Hz, K-factor=8.05dB
· Recommended WF
· TBA

Moderator notes: K_offset is discussed in Issue 2-3
Sub-topic 1-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: Channel model parameter combination
· Proposals: to confirm the following tentative agreements:
· Option 1: Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation
· Option 2: specify other option if any.
· Recommended WF
· Option 1
Sub-topic 1-4
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: Doppler shift due to satellite motion for DL in service link
· Proposals: To confirm the following tentative agreements
· Option 1: Confirm the agreement that do not verify the UE compensation prior to the baseband processing.
· Option 2: specify other option if any.
· Recommended WF
· Option 1

Sub-topic 1-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5: Timing drift and sampling frequency offset
· Proposals: to confirm the following tentative agreements:
· Option 1: Confirm the agreement that do not define sampling offset model.
· Option 2: specify other option if any.
· Recommended WF
· Option 1

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	xx
	Sub topic x-x: 

	Ericsson
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
Support Option 1.
Issue 1-2: Channel model for NTN-TDLC (LOS)
Support Option 1 or 4. 
[Aug. 24] We suggest to round DS = 5ns for simplicity. 
Issue 1-3: Channel model parameter combination
Support Option 1.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
Support Option 1.
Issue 1-5: Timing drift and sampling frequency offset
Support Option 1.


	Huawei
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
OK with the recommended WF.
Issue 1-2: Channel model for NTN-TDLC (LOS)
We are OK with Option 4.
Issue 1-3: Channel model parameter combination
OK with the recommended WF.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
OK with the recommended WF.
Issue 1-5: Timing drift and sampling frequency offset
OK with the recommended WF.

	Qualcomm
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
We support the recommended WF. We think that “(residual Doppler after UE compensation)” should be removed from the proposal based on the GTW discussion.
Issue 1-2: Channel model for NTN-TDLC (LOS)
We are fine with option 4. Also, should we consider rounding the DS to 5ns? There was a discussion in the GTW session on this.
Issue 1-3: Channel model parameter combination
We are fine with the recommended WF.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
We are fine with the recommended WF.
Issue 1-5: Timing drift and sampling frequency offset
We are fine with the recommended WF.

	Apple 
	Issue 1-1: Channel model for NTN-TDLA (NLOS)
Option 1. Follow agreement in GTW.
Issue 1-2: Channel model for NTN-TDLC (LOS)
Option 4. Follow agreement from GTW. Fine to us DS=5ns as discussed in GTW.
Issue 1-3: Channel model parameter combination
Support the recommended WF.
Issue 1-4: Doppler shift due to satellite motion for DL in service link
Support the recommended WF.
Issue 1-5: Timing drift and sampling frequency offset
Support the recommended WF.


	Nokia
	Issue 1-1: 
Support option 1.
Issue 1-2:
We are fine with option 4.
Issue 1-3:
We are fine with recommended WF.
Issue 1-4:
Support option 1.
Issue 1-5:
Support option 1.


 
Summary for 2nd round 

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

	R4-2211867
	Apple
	Proposal #4: Define PDSCH demod requirements for LEO and discuss how requirements can be extended to GEO by defining large enough k-offset value. Do not define separate set of requirements for GEO.
Proposal #5: Do not define requirements with 30KHz SCS for NTN.
Proposal #6: Target low MCS for NTN UE demod requirements for low SNR conditions.


	R4-2212553
	Ericsson
	Proposal 1: Define the requirements for LEO only
Proposal 2: The applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only.
Proposal 3: k_offset refers to 30o elevation angle for NTN-TDLA test cases and refers to 90° elevation angle for NTN-TDLC test cases 
Observation 1: No obvious performance difference between configuring delay spread 100ns, 150ns and 200ns for NTN-TDLA
Proposal 4: Consider the following test cases for NTN-TDLA channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD



Observation 2: Negligible performance impact can be observed for configuring different delay spread under a fixed k-factor
Observation 3: k-factor make more influence and configuring k-factor = 3dB can have the worst performance
Proposal 5: Consider the following test cases for NTN-TDLC channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC10-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC10-200
	1x2, ULA Low 
	70 
	TBD





	R4-2212608
	Qualcomm Incorporated
	Observation 1: AoA of the LoS path has minimal impact on the performance requirement. 

Proposal 1: Assume an AoA of Ө = 60 degree for the LOS path in NTN TDL-C channel.
Proposal 2: Feasibility of the large k_offset value should be confirmed by the TE vendors.

	R4-2213280
	Nokia, Nokia Shanghai Bell
	Proposal 1:  Define NTN PDSCH demodulation requirements for LEO only.
Observation 1: Legacy requirements can be applied for GEO, no need for LEO requirements.
Observation 2: The link budget results in TR 38.821 [3] clearly show that SNRs required by 64QAM do not exist in any of the cases with 2GHz carrier frequency.
Observation 3: Existing specification has only one RMC with 64QAM for 30kHz PDSCH

	R4-2213860
	Huawei, HiSilicon
	Proposal 1: Define the requirements for LEO-600 only.
Proposal 2: If only LEO cases are defined, all UE supports nonTerrestrialNetwork-r17 needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements.
Proposal 3: Select the K_offset value as per Table 2.3.2 based on detailed channel model. We slightly prefer to consider α = 10° as the starting point.
Proposal 4: Define PDSCH performance requirements for 64QAM.
Proposal 5: For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Proposal 6: For disabled HARQ and HARQ process 32 requirements for NTN PDSCH, use following simulation assumptions respectively.

	R4-2212569
	Qualcomm Incorporated
	For information: Simulation Results on NTN UE PDSCH Requirements

	R4-2212554
	Ericsson
	For information: Simulation results for PDSCH NTN

	R4-2213336
	Nokia, Nokia Shanghai Bell
	Proposal 1:  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 2:  Use parameters in Table 1 for NTN PDSCH demodulation requirements.
Observation 1: Performance difference between the two K-factor approaches (21.6 vs. 8.05dB) is rather small

	R4-2213861
	Huawei, HiSilicon
	For information: Simulation results on satellite NTN demod PDSCH



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
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: PDSCH requirements for GEO and LEO
· Proposals
· Option 1 (Apple, Ericsson, Nokia, Huawei): Define PDSCH demod requirements for LEO-600. Do not define separate set of requirements for GEO
· Option 2: Specify other option if any
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2: Applicability rules for LEO requirements
· Proposals
· Option 1 (Ericsson, Nokia): The applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only	Comment by Eyal Trachtman: Hughes / Echostar:
For GEO it is proposed to use 38.101-4 
However, 38.101-5 contains all the NTN UE-RF requirements e.g. REFSENS.
Propose Option 2
· Option 2 (Huawei): If only LEO cases are defined, all UE supports nonTerrestrialNetwork-r17 needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements.
· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-3: K-offset value
· Proposals
· Option 1 (Ericsson): k_offset refers to 30o elevation angle for NTN-TDLA test cases and refers to 90° elevation angle for NTN-TDLC test cases
· Option 2 (Apple): Discuss how requirements can be extended to GEO by defining large enough k-offset value
· Option 3 (Qualcomm): k_offset value is equal to or greater than twice the satellite-UE one-way delay. The feasibility of the large k_offset value should be confirmed by the TE vendors
· Option 4 (Huawei): Select the K_offset value as per Table 2.3.2 based on detailed channel model. We slightly prefer to consider α = 10° as the starting point.
Table 2.3.2 K_offset value in slot
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	LEO-600
	13
	10
	8
	6
	6
	5
	5
	5
	4

	LEO-1200
	21
	17
	14
	12
	10
	10
	9
	9
	9

	GEO
	271
	264
	258
	253
	248
	244
	241
	240
	239



· Recommended WF
· Discuss the specific values of k_offset based on the table in option 4
Moderator notes: Suggest to focusing on the specific values discussion for k_offset based on option 4. Meanwhile, encourage TE vendors’ input on the feasibility. 
Sub-topic 2-4
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
· Proposals
· Option 1 (Qualcomm): Assume an AoA of Ө = 60 degree for the LOS path in NTN TDL-C channel
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· Option 2: specify other option if any
· Recommended WF
Sub-topic 2-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: Modulation order
· Proposals
· Option 1 (Huawei): Define PDSCH performance requirements for 64QAM
· Option 2 (Apple, Ericsson, Nokia): Do not define PDSCH performance requirements for 64QAM
· Recommended WF
· Do not define PDSCH for performance requirements for 64QAM

Sub-topic 2-6
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6: SCS/CBW set
· Proposals
· Option 1 (Huawei): Define requirements with 30KHz/20MHz SCS/CBW for NTN
· Option 2 (Apple, Ericsson): Do not define requirements with 30KHz SCS for NTN
· Recommended WF
· TBA
Moderator’s note: It has been agreed that 15kHz/10MHz SCS/CBW should be defined.
Sub-topic 2-7
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-7: MCS for NTN UE demod requirements
· Proposals
· Option 1 (Apple): Considering the following test cases as starting point for UE demod requirements
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric

	10MHz / 15kHz
	MCS 4
Rank 1
	NTN-TDLA30-30
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]1x2 low
	70% of peak rate

	10MHz / 15kHz
	16QAM MCS 11
Rank 1
	NTN-TDLC100-10
	1x2 low
	70% of peak rate



Moderator note: To clarify what’s the DL and Doppler for above propagation condition? We have agreed to use 200Hz as the doppler.

· Option 2 (Ericsson): 
Consider the following test cases for NTN-TDLA channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD



          Consider the following test cases for NTN-TDLC channel model
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC10-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC10-200
	1x2, ULA Low 
	70 
	TBD



· Recommended WF
· TBA
Sub-topic 2-8
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
· Proposals
· Option 1 (Huawei): To use the following assumptions
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	16 (8 with HARQ enabled, 8 with HARQ disabled)

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset for enabled HARQ process, otherwise N/A

	Maximum number of HARQ transmission
	
	4 for enabled HARQ process, 1 for disabled HARQ process



· Option 2 (Nokia): To use the following assumptions
	Parameter
	Value

	Number of SAN antennas/UE antennas
	1x2

	Carrier frequency
	2 GHz

	Residual frequency offset
	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)
8.05 (corresponds to rural scenario with 30 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



· Recommended WF
· TBA

Sub-topic 2-9
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
· Proposals
· Option 1 (Huawei): To use the following assumptions
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	32

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset

	Maximum number of HARQ transmission
	
	4



· Option 2: specify other option if any 
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Rohde & Schwarz
	Sub topic 2-3: We would like to clarify a few points before confirming the values. From TE point of view not only the delay is important, but also e.g. the number of HARQ processes used for testing in this scenario. Which scenario would apply here, no HARQ? Fixed number of HARQ (32?)? Also we assume the general assumption of 10 MHz BW and single carrier testing also holds in this case.


	Nokia
	Sub topic 2-1: Support Option 1.
Sub topic 2-2: Support Option 1.
Sub topic 2-3: Considering sub topic 2-1 we could use RTT for LEO-600 and 30 degree elevation angle which is the worst case discussed earlier in RAN1. Final number of slots depends also on the agreement related to SCS. 
Sub topic 2-4: We don’t see necessity to discuss this issue separately here but it should follow the other discussion.
Sub topic 2-5: Support Option 2.
Sub topic 2-6: Support Option 2.
Sub topic 2-7: Support TDL-A parameters in Option 2. We have earlier agreement of 200Hz Doppler and discussion Sub-topic 1-2 about LOS parameters.
Sub topic 2-8: Support Option 2.
Sub topic 2-9: This topic should depend on discussion of sub-topic 2-8 and similar parameters should be used whenever possible.

	Apple
	Issue 2-1: PDSCH requirements for GEO and LEO
We support option 1.
Issue 2-2: Applicability rules for LEO requirements
Option 1 is fine for GSO. If UE supports both NGSO and GSO or only NGSO, we already defined applicability in last meeting. Option 2 is suggesting that if UE supports GSO it still needs to meet the requirements in 38.101-5. We don’t see the need. 
Issue 2-3: K-offset value
We don’t think large K-offset can be supported by TE based on R&S feedback above, hence we don’t think requirements can be extended to GEO. We propose to de-prioritize defining requirements for GEO and only define for LEO-600.
We are fine to use option 1as starting point and also request feedback from TE vendors on feasibility with other agreed parameters. We have agreed on one test with 32 HARQ processes. What is the feasible K-offset for that? 
 Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
Could proponents please clarify how this impacts the final channel model parameters for NTN TDL-C channel? 
Issue 2-5: Modulation order
We support the recommended WF> 
Issue 2-6: SCS/CBW set
Support option 2. We had agreement in last meeting that 15KHz is prioritized and requirements with 30KHz will be revisited if needed. 
Issue 2-7: MCS for NTN UE demod requirements
Option 1 with some modifications, based on the assumption that 200Hz including the residual freq error/ Doppler after UE compensation and the Doppler due to UE motion. No additional freq offset is introduced. 
NTN-TDLA100-200
NTN-TDLC10-200
Don’t see the necessity of testing both modulations with both Channels. 
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
On option 1 why do we have 16 HARQ processes 8 with enabled and 8 with disabled HARQ? Are we testing both in same test case? 
In option 2 how is the residual freq offset added/modeled in simulation.
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
Okay with option 1 as baseline,


	Qualcomm
	Issue 2-1: PDSCH requirements for GEO and LEO
We are okay with option 1.
Issue 2-2: Applicability rules for LEO requirements
We support option 1.
Issue 2-3: K-offset value
We think that a large k_offset value may not be feasible during TE testing, hence we request feedback from the TE vendors.
 Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
We support option 1.
To Apple: Our understanding is that the AoA of the LOS path (denoted by theta in the above figure) will impact the maximum Doppler shift experienced by the LOS path. 
Issue 2-5: Modulation order
We support the recommended WF.
Issue 2-6: SCS/CBW set
We support option 2. We agreed in the last meeting that 15KHz SCS will be prioritized.
Issue 2-7: MCS for NTN UE demod requirements
We are okay with the modulation and code rate, i.e., with MCS4 and MCS13, antenna configuration as proposed in option 2. We don’t think we have discussed the DS for the NTN TDLA channel (please correct us if we are missing anything here), we are open to discuss this. For NTN TDLC channel, we would like to stick to a DS of 100ns.
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
Same question as Apple. It is not clear as to why we have half the HARQ processes disabled in Option 1. For disabled HARQ testing, we agreed to set the number of reTx to 1.
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
Could the proponent of Option 1 clarify what is different here other than the number of HARQ processes compared to the regular TN FDD 15KHz/10MHz test as specified in 38.101-4?


	Ericsson
	Issue 2-1: PDSCH requirements for GEO and LEO
Support option 1. 
Issue 2-2: Applicability rules for LEO requirements
Support option 1. 
Issue 2-3: K-offset value
For NLOS channel NTN-TDLA, we can select k_offset corresponding to the elevation angle 30o(k_offset = 8), since it can be considered as the worst case.
For LOS channel NTN-TDLC, based on our discussion paper [R4-2212234], smaller K-factor leads to worse performance for LOS NTN channel. Delay spread impact is very small regarding to NTN LOS scenarios.  In this case, we propose to consider k_offset corresponding to the elevation angle 90°(k_offset = 4), to reflect the worst case.
We also encourage TE vendors to share their views.
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
Have we already agreed to only consider 200Hz Doppler shift for both NTN-TDLA and NTN-TDLC channel model? If so, maybe we can skip this discussion. 
Issue 2-5: Modulation order
Support the recommended WF. 
Issue 2-6: SCS/CBW set
Support option 2. We don’t see the need to include such an additional scenario. 
Issue 2-7: MCS for NTN UE demod requirements
We support option 2. 
As for the delay spread for NTN-TDLA, from our simulation results we observed similar performance between configuring 100ns, 150ns and 200ns. So then we propose 100ns as it can fulfil the UL timing limitation and represent the worst case in NLOS scenarios regarding to >=30o elevation angel. For NTN-TDLC, from our simulation results, k-factor make more influence and configuring k-factor = 3dB can have the worst performance. Therefore, we choose 10ns accordingly. 
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
Generally fine with option 2. The k_factor and the time offset should be modified later according to the following agreements on the scenario and elevation angle in this meeting. HARQ configuration should be included as well (or maybe in the table of test case). 
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
Fine with option 1. 

	Huawei
	Issue 2-1: PDSCH requirements for GEO and LEO
We are OK with Option 1.
Issue 2-2: Applicability rules for LEO requirements
Considering the limited use scenario for GEO, we are also OK to only consider LEO requirements.
Issue 2-3: K-offset value
As per TE vendor  feedback, the k_offset value selection is impacted by many factors. Further feedback from TE vendor is needed for the test feasibility.
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
We don't think the AOA should be considered for the TDL channel. Also, the maximum Doppler shift should be 200Hz as per previous agreement.
Issue 2-5: Modulation order
Option 1. There is agreement on RF part to introduce 64QAM for RF requirements. Also, based on our link budget evaluation, 64QAM is feasible at least for rank1 and MCS17.
Issue 2-6: SCS/CBW set
Option 1. Considering that 30kHz SCS has been introduced in satellite performance requirements, it is reasonable to define 30kHz SCS performance requirements for NTN UE.
Issue 2-7: MCS for NTN UE demod requirements
We are OK to use MCS4, MCS13 and MCS17 for NTN UE demod requirements.
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
Option 1. For disabled HARQ feedback, it is invalid to disable all HARQ process since the network should ensure the signalling transmitted via PDSCH is correctly received by UE, so we propose to consider half HARQ process enabled while another half HARQ process disabled.
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
Option 1. For the HARQ 32 NTN requirements we should consider the K_offset value for HARQ-ACK and different number of HARQ process numbers. For other parameters, we can reuse from Rel-15 requirements.

	Hughes / Echostar
	Issue 2-2: 
Option 2. For GEO the NTN UE has to use the requirements of TS 38.101-5, since 38.101-5 contains all the NTN UE-RF requirements e.g. REFSENS.
Needs further clarification during the 2nd round GTW.


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: PDSCH requirements for GEO and LEO
Tentative agreements: Define PDSCH demod requirements for LEO-600. Do not define separate set of requirements for GEO
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements 

	Sub-topic#2-2
	Issue 2-2: Applicability rules for LEO requirements	Comment by Eyal Trachtman: Hughes: 
For GEO the NTN UE has to meet the requirements of TS 38.101-5
--> Needs further clarification.
Tentative agreements: The applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only
Candidate options: N/A
Recommendations for 2nd round: Confirm the tentative agreements

	Sub-topic#2-3
	Issue 2-3: K-offset value
Tentative agreements: N/A
Candidate options: Only specify the k_offset values for LEO-600. Encourage TE vendors to provide the input on the feasibility of supporting a large k_offset value referring to 30o elevation angle for NTN-TDLA test cases and refers to 90° elevation angle for NTN-TDLC test cases. The following two cases need to be checked:
· HARQ is disabled
· HARQ process is 32
Recommendations for 2nd round: continue to discuss candidate options

	Sub-topic#2-4
	Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
Tentative agreements: N/A
Candidate options: To further discuss whether to consider the additional parameters for AoA in NTN TDL-C considering 200Hz was agreed as the maximum doppler shift
· Option 1: Yes, specify the reason
· Option 2: No
Recommendations for 2nd round: continue to discuss candidate options

	Sub-topic#2-5
	Issue 2-5: Modulation order	Comment by Huawei: There is no agreement achieved based on our comments on 1st summary.
The majority view is not to define PDSCH for performance requirements for 64QAM
Tentative agreements: N/A
Candidate options: 
· Option 1: Specify 64QAM requirements
· Option 2: Not specify 64QAM requirements
Recommendations for 2nd round: Continue discuss

	Sub-topic#2-6
	Issue 2-6: SCS/CBW set	Comment by Huawei: There is no agreement achieved based on our comments on 1st summary.
The majority view is not to define requirements with additional 30KHz SCS for NTN
Tentative agreements: N/A
Moderator’s note: It has been agreed that 15kHz/10MHz SCS/CBW should be defined.
Candidate options: 
· Option 1: Specify 30kHz SCS requirements
· Option 2: Not specify 30kHz SCS requirements
Recommendations for 2nd round: Continue discuss

	Sub-topic#2-7
	Issue 2-7: MCS for NTN UE demod requirements
Tentative agreements: N/A
Candidate options: N/A
· Option 1:
· Consider the following test cases for NTN-TDLA channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD



· Consider the following test cases for NTN-TDLC channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC[10]-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC[10]-200
	1x2, ULA Low 
	70 
	TBD



· Option 2: Specify other option if any
Recommendations for 2nd round: continue to discuss in 2nd round.


	Sub-topic#2-8
	Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
Tentative agreements: N/A. 
Candidate options: Focus on the following options and proposed the specific change in the 2nd round discussion:
· Option 1:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	16 (8 with HARQ enabled, 8 with HARQ disabled)

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset for enabled HARQ process, otherwise N/A

	Maximum number of HARQ transmission
	
	4 for enabled HARQ process, 1 for disabled HARQ process



· Option 2:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	Disabled

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Maximum number of HARQ transmission
	
	 1 



Recommendations for 2nd round: continue to discuss above options in the 2nd round.

	Sub-topic#2-9
	Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
Candidate options: Focus on the following option and proposed the specific change in the 2nd round discussion:
· Option 1:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	32

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset

	Maximum number of HARQ transmission
	
	4









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”.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: PDSCH requirements for GEO and LEO
· Proposals: to confirm the following tentative agreements:
· Option 1: Define PDSCH demod requirements for LEO-600. Do not define separate set of requirements for GEO
· Recommended WF
· Option 1
Sub-topic 2-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2: Applicability rules for LEO requirements
· Proposals: to confirm the following tentative agreements:
· Option 1: The applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only
· Recommended WF
· Option 1
Sub-topic 2-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-3: K-offset value
· Proposals: Only specify the k_offset values for LEO-600. Encourage TE vendors to provide the input on the feasibility of supporting a large k_offset value referring to 30o elevation angle for NTN-TDLA test cases and refers to 90° elevation angle for NTN-TDLC test cases. 
· Option 1: Provide the specific values of k_offset values for HARQ disabled and HARQ process of 32
· Recommended WF
· TBA
Sub-topic 2-4
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
· Proposals: To further discuss whether to consider the additional parameters for AoA in NTN TDL-C considering 200Hz was agreed as the maximum doppler shift
· Option 1: Yes, assume an AoA of Ө = 60 degree for the LOS path in NTN TDL-C channel

[image: ]

· Option 2: No, there is no need to define AoA 
· Recommended WF
· TBA
Sub-topic 2-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: Modulation order
· Proposals:
· Option 1: Do not to define PDSCH for performance requirements for 64QAM
· Option 2: Define PDSCH for performance requirements for 64QAM
· Recommended WF
· Option 1
Sub-topic 2-6
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6: SCS/CBW set
· Proposals:
· Option 1: Do not define requirements with additional 30KHz SCS for NTN.
· Option 2: Define requirements with additional 30KHz SCS for NTN.
· Recommended WF
· Option 1
Moderator’s note: It has been agreed that 15kHz/10MHz SCS/CBW should be defined.
Sub-topic 2-7
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-7: MCS for NTN UE demod requirements
· Proposals
· Option 1: 
· Consider the following test cases for NTN-TDLA channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD



· Consider the following test cases for NTN-TDLC channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC[10]-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC[10]-200
	1x2, ULA Low 
	70 
	TBD



· Option 2: Specify other option if any
· Recommended WF
· TBA
Sub-topic 2-8
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
· Proposals
· Option 1:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	16 (8 with HARQ enabled, 8 with HARQ disabled)

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset for enabled HARQ process, otherwise N/A

	Maximum number of HARQ transmission
	
	4 for enabled HARQ process, 1 for disabled HARQ process



· Option 2:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	Disabled

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Maximum number of HARQ transmission
	
	 1 



· Recommended WF
· TBA

Sub-topic 2-9
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
· Proposals
· Option 1: 


	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	32

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset

	Maximum number of HARQ transmission
	
	4



· Option 2: specify other option if any 
· Recommended WF
· TBA

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	xx
	Sub topic x-x: 

	Ericsson
	Issue 2-1
Confirm the recommended WF.
Issue 2-2
Confirm the recommended WF.
Issue 2-3
K_offset = 8 (Consider 30 degree) for NLOS (NTN-TDLA) and k_offset = 4 (Consider 90 degree) for LOS (NTN-TDLC).
Issue 2-4
We support Option 2. 
[Aug.24] Based on our understanding, the 3GPP TDL LOS channel model use Jacks model to simplify the Rician path distribution and the Doppler spectrum will show “bowl curve” as in the figure. The Ө here in the figure should be the random phase of the maximum Doppler shift which represent the random UE movement directions. The cos Ө is assumed in [-1, 1] for all previous requirements.  If we limit the Ө, it will mean the UE can’t move in a certain direction. We don’t think it is reasonable. 
AoA is the relative angle between arrival beam and boresight of the receiver antenna. It seems not so relevant here according to our understanding. 
Issue 2-5
Confirm the recommended WF.
Issue 2-6
Confirm the recommended WF.
Issue 2-7
Option 1.
Issue 2-8
Option 2. 
Issue 2-9
Fine with option 1.  

	Huawei
	Issue 2-1: PDSCH requirements for GEO and LEO
OK with the recommended WF.
Issue 2-2: Applicability rules for LEO requirements
OK with the recommended WF.
Issue 2-3: K-offset value
We are OK to consider k_offset values of 8 for both HARQ disabled and HARQ process of 32 cases.
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
Option 2.
Issue 2-5: Modulation order
Option 1. There is agreement on RF part to introduce 64QAM for RF requirements. Also, based on our link budget evaluation, 64QAM is feasible at least for rank1 and MCS17.
Issue 2-6: SCS/CBW set
Option 1. Considering that 30kHz SCS has been introduced in satellite performance requirements, it is reasonable to define 30kHz SCS performance requirements for NTN UE.
Issue 2-7: MCS for NTN UE demod requirements
In addition, 64QAM with MCS17 should be considered for NTN UE demod requirements.
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
Option 1. For disabled HARQ feedback, it is invalid to disable all HARQ process since the network should ensure the signalling transmitted via PDSCH is correctly received by UE, so we propose to consider half HARQ process enabled while another half HARQ process disabled.
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
OK with the recommended WF.

	Qualcomm
	Issue 2-1: PDSCH requirements for GEO and LEO
We are fine with the recommended WF.
Issue 2-2: Applicability rules for LEO requirements
We are generally okay with the recommended WF. However, as far as we know, there is no legacy test with reTx=1 (for fixed MCS) or HARQ disabled in TS38.101-4.
Issue 2-3: K-offset value
As per the GTW decision, we are fine with k_offset values of 8 for both HARQ disabled and 32 HARQ processes.
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
we support option 1. We think that without considering a realistic AoA of the LOS path in NTN TDLC channel, current RAN4 simulation assumptions would be incomplete and does not capture the TDLC model in its entirety. 
We note that similar LOS channels in TN scenarios, e.g., TDL-D and TDL-E channels assume 70 degrees AoA for the LOS path.
Issue 2-5: Modulation order
We support option 2.
We are of the opinion that with NTN link budget, a reasonable SNR requirement can’t be achieved with 64 QAM. We would like to stick to previous meeting’s decision where it was decided to consider it as a second priority. Please see below for Issue 2-3-1 (R4-2210661).
Agreement:
Further consider 64QAM as 2nd priority
Issue 2-6: SCS/CBW set
We support option 2.
Due to large propagation delay and small CP duration for 30KHz SCS, we don’t prefer defining requirements with 30KHz SCS in RAN4.
Issue 2-7: MCS for NTN UE demod requirements
MCS4 and MCS13 for QPSK and 16-QAM, respectively. DS should be chosen based on the decision of Issue 1-2.
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
We prefer option 2 as a starting point. Open to discuss other views.
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
We are fine with the recommended WF as a starting point.

	Apple
	Issue 2-1: PDSCH requirements for GEO and LEO
Support the recommended WF.
Issue 2-2: Applicability rules for LEO requirements
Support the recommended WF.
Issue 2-3: K-offset value
Follow agreements in GTW – K_offset of 8 slots for all HARQ configurtions. But we would also alike TE vendor feedback on supporting it with 32 HARQ processes. 
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
Option 2. We are not sure where this parameter is used in the TDL LOS channel model generation. We believe the figure in 38.811 is for illustration purposes only, but not included in any description of channel model generation. We don’t see the necessity to specify this in channel model parameters/ generation. 
Issue 2-5: Modulation order
Support the recommended WF.
Issue 2-6: SCS/CBW set
Option 2. De prioritize it for Rel-17 demod requirements. If there is demand based on deployment, we can introduce requirements in future release. 
Issue 2-7: MCS for NTN UE demod requirements
Fine with list. DS for LOS channel model should be based on GTW agreement (Issue 1-2). We can add different HARQ configs – disabled HARQ, 16 processes, 32 HAQR processes to these tests 
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
We would like to keep this open and finalize in next meeting. 
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
We are fine with option 1 as a baseline.

	Nokia
	Issue 2-1:
OK with the recommended WF.
Issue 2-2:
OK with the recommended WF.
Issue 2-3:
K_offset=8 following LEO600 and 30 degrees elevation angle is fine for all cases.
Issue 2-4:
Option 2.
Issue 2-5:
Option 1.
Issue 2-6:
Option 1.
Issue 2-7:
We are fine with Option 1 as long as LOS channel delay spread follows the agreement in issue 1-2.
Issue 2-8:
Option 2, we don’t see a need for complicated HARQ setup.
Issue 2-9:
Fine with option 1.
 



Summary for 2nd round 

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

	
	WF for NTN demodulation requirements - general and PDSCH
	 Qualcomm Incorporated
	Capture the WF

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211867
	
	Discussion on PDSCH demod requirements for NTN
	Apple
	Noted
	

	R4-2212234
	
	Discussion on general issue on NTN demodulation
	Ericsson
	Noted
	

	R4-2212553
	
	Discussion on the SA UE PDSCH demodulation requirement
	Ericsson
	Noted
	

	R4-2212554
	
	Simulation results for SA UE PDSCH
	Ericsson
	Noted
	

	R4-2212569
	
	Simulation Results on NTN UE PDSCH Requirements
	Qualcomm Incorporated
	Noted
	

	R4-2212608
	
	Views on NTN UE PDSCH Requirements
	Qualcomm Incorporated
	Noted
	

	R4-2213279
	
	Discussion on general issues for NTN demodulation requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2213280
	
	Discussion on PDSCH demodulation requirements for NTN
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2213336
	
	Simulation results on PDSCH demodulation requirements for NTN
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2213859
	
	Discussion on UE NTN demod general
	Huawei,HiSilicon
	Noted
	

	R4-2213860
	
	Discussion on UE NTN demod PDSCH
	Huawei,HiSilicon
	Noted
	

	R4-2213861
	
	Simulation results on satellite NTN demod PDSCH
	Huawei,HiSilicon
	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

	R4-2214386
	
	WF for NTN demodulation requirements - general and PDSCH
	 Qualcomm Incorporated
	Return to
	Treat it in GTW



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
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Table 2-4 K, DS and LOS percentage for different LOS scenarios in S band

Scenario 10° 20° 30° 40° 50° 60° 70° 80° 90°
K [dB] 4.4 9 93 7.9 74 7 6.9 6.5 6.8
Dense DS

Urban LOS [ns] 75.9 52.5 35.5 18.6 123 7.2 5.9 5.2 44
LOS perc [%] | 28.2 33.1 39.8 | 46.8 53.7 61.2 738 | 820 98.1

K [dB] 3183 | 1878 | 1049 | 746 | 652 | 547 | 454 | 403 | 368

UrbanLOS| DS|[ns] 10.7 7.6 6.2 49 43 4.1 42 45 46
LOS perc [%] | 24.6 38.6 493 | 613 726 805 | 919 | 96.8 99.2
K [dB] 114 | 1945 | 208 | 212 | 216 | 1975 | 12 | 12.85 | 12.85

Suburban | DS [ns] 69 | 28 | 19 | 19 | 19 | 22 | 42 | a6 | 46
LOS perc [%] | 78.2 86.9 919 | 929 93.5 940 | 949 | 952 99.8

K [dB] 2472 | 1231 | 805 | 621 | 504 | 442 | 392 | 365 | 359

Rural LOS DS [ns] 0.3 21 35 44 5.1 55 6.0 6.3 6.5
LOS perc [%]| 782 86.9 91.9 92.9 93.5 94.0 94.9 95.2 99.8
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