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Introduction
This discussion summary document captures general issues related to RAN4 RF part Rel-17 NR NTN WI, including system parameters, NTN class/Type, and regulatory discussions, including exemplary bands. It contains a summary of the contributions under sections and subsections 10.13.1.1, 10.13.1.2, 10.13.1.3, 10.13.1.4 at TSG-RAN WG4 #102-e, together with identified key open issues and recommends topics/questions to be handled via email discussions. The goal of this document is to provide recommendation on prioritization of discussion.

Please also note the draft TSG-RAN WG4 #102-e meeting agenda with respect to NTN topic:
-------------------------------------- Items led by other working group ----------------------------------------------------
10.13	Solutions for NR to support non-terrestrial networks (NTN)	[NR_NTN_solutions]
* Incoming LS from RAN2: R2-2201883 Reply LS on Multiple SMTCs for NR NTN
* Incoming LS from RAN2: R2-2201884 Reply LS on NR NTN Neighbor Cell and Satellite Information
10.13.1	General	[NR_NTN_solutions-Core]
*T-docs related to NTN UE features for system parameters and RF can be submitted under this AI.
10.13.1.1		System parameters	[NR_NTN_solutions-Core]
10.13.1.2 	NTN Satellite Access Node Class/Type	 [NR_NTN_solutions-Core]
10.13.1.3		Regulatory information	[NR_NTN_solutions-Core]
10.13.1.4		Others 	[NR_NTN_solutions-Core]
10.13.2	Coexistence aspects	[NR_NTN_solutions-Core]
10.13.2.1		NTN coexistence scenarios and simulations	[NR_NTN_solutions-Core]
10.13.2.2		HAPS coexistence scenarios and simulations 	[NR_NTN_solutions-Core]
10.13.2.3		ACLR/ACS proposals 	[NR_NTN_solutions-Core]
10.13.3	Satellite Access Node RF requirements 	[NR_NTN_solutions-Core]
10.13.3.1		TX requirements for radiated characteristics	[NR_NTN_solutions-Core]
10.13.3.2		RX requirements for radiated characteristics 	[NR_NTN_solutions-Core]
10.13.3.3		Tx requirements for conducted characteristics	[NR_NTN_solutions-Core]
10.13.3.3		Rx requirements for conducted characteristics	[NR_NTN_solutions-Core]
10.13.4	UE RF requirements 	[NR_NTN_solutions-Core]
10.13.4.1		TX requirements	[NR_NTN_solutions-Core]
10.13.4.2		RX requirements 	[NR_NTN_solutions-Core]
10.13.5	RRM core requirements	[NR_NTN_solutions-Core]
10.13.5.1		General	[NR_NTN_solutions-Core]
10.13.5.2		GNSS-related requirements 	[NR_NTN_solutions-Core]
10.13.5.3		Mobility requirements 	[NR_NTN_solutions-Core]
10.13.5.4		Timing requirements	[NR_NTN_solutions-Core]
10.13.5.5		Measurement procedure requirements	[NR_NTN_solutions-Core]
10.13.6	Demodulation requirements	[NR_NTN_solutions-Perf]
10.13.6.1		General 	[NR_NTN_solutions-Perf]
10.13.6.2		Satellite Access Node demodulation requirements 	[NR_NTN_solutions-Perf]
10.13.6.2.1	PUSCH requirements	 [NR_NTN_solutions-Perf]
10.13.6.2.2	PUCCH requirements 	[NR_NTN_solutions-Perf]
10.13.6.2.3	PRACH requirements 	[NR_NTN_solutions-Perf]
10.13.6.3		UE demodulation requirements	 [NR_NTN_solutions-Perf]
10.13.6.3.1	PDSCH requirements	 [NR_NTN_solutions-Perf]
10.13.6.3.2	PDCCH/PBCH requirements	[NR_NTN_solutions-Perf]
10.13.6.4		CSI requirements	[NR_NTN_solutions-Perf]
		*It’s FFS whether CSI requirements needed or not

For informative purpose, RAN4#102-e E-meeting Arrangements and Guidelines proposed the following schedule:
· Moderators provide initial summary (Draft) by Thursday February 17th, 5pm UTC.
· Companies can provide comments on initial summary by Friday February 18th, 5pm UTC.
· Moderators kick off email discussion (Monday 21st of February).
· Companies provide comments for the 1st round (Monday 21st of February – Thursday 8am UTC February 24th).
· Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Thursday 23:59 UTC, February 24th).
· Moderators kick off 2nd round email discussion (no later than Friday 4am UTC February 25th).
· After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. (Monday 5pm UTC February 28th).
· Draft WF/LS and revised CRs/TPs shall be shared by Monday 17:00 UTC February 28th.
· Companies provide comments for the 2nd	round summary (no later than Tuesday 5pm UTC March 1st).
· Moderators provide 2nd round WF draft by Tuesday 19:00 UTC, March 1st.
· Moderators provide 2nd round draft summary by Wednesday 11:59 UTC, March 2nd.
· Formal tdocs of WF/LS/CRs/TPs shall be uploaded to the Inbox by Wednesday 17:00 UTC, March 2nd.
· Moderators provide 2nd round summary with a formal tdoc by Thursday 8am UTC, March 3rd.
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A total of 19+3 TDocs have been identified for discussion in [102-e][308] NTN_Solutions_Part1 (please also see the Appendix for the details, with all the observations/proposals):

	TDoc Number
	TDoc Type
	Title
	Company
	Status
	General Purpose
	Agenda Item

	R4-2203964
	discussion
	UE feature for NTN
	CATT
	available
	Discussion
	10.13.1

	R4-2205232
	pCR
	TP TR 38.863 7.4.1 NTN UE Requirement (General)
	HUGHES Network Systems Ltd
	available
	Approval
	10.13.1

	R4-2205554
	discussion
	On NTN System parameters
	Nokia, Nokia Shanghai Bell
	available
	Approval
	10.13.1.1

	R4-2203953
	pCR
	TP for 38.108: clause 5.3&5.4 on system parameters
	CATT
	available
	Approval
	10.13.1.1

	R4-2204507
	pCR
	TP on TS 38.101-5 for UE channel bandwidth and channel arrangement
	Qualcomm Incorporated
	available
	Approval
	10.13.1.1

	R4-2203956
	pCR
Moved to [310]
	TP for 38.108: clause 9.3 OTA Satellite Access Node output power
	CATT
	Available 
Moved to [310]
	Approval
	10.13.1.2

	R4-2205673
	pCR
	Draft text proposal for Clause 4.3 Requirement reference points - TS 38.108
	THALES
	available
	Approval
	10.13.1.2

	R4-2205730
	pCR
	Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108
	THALES
	available
	Approval
	10.13.1.2

	R4-2205048
	other
	NTN - SAN class
	Ericsson
	available
	Approval
	10.13.1.2

	R4-2205111
	pCR
	TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges
	Ligado Networks
	available
	Approval
	10.13.1.3

	R4-2205314
	pCR
	TP to TR 38.863 on Section 5.2 NTN Satellite band
	HUGHES Network Systems Ltd
	available
	Approval
	10.13.1.3

	R4-2205733
	pCR
withdrawn
	Draft text proposal for Clause 4.5 Regional requirements - TS 38.108
	THALES
	withdrawn
	Approval
	10.13.1.3

	R4-2205555
	pCR
	TP to TR 38.863 Regulatory aspects for HAPS
	Nokia, Nokia Shanghai Bell
	available
	Approval
	10.13.1.3

	R4-2205671
	pCR
	Draft text proposal for Clause 3 - TS 38.101-5
	THALES
	available
	Approval
	10.13.1.4

	R4-2205672
	pCR
	Draft text proposal for Clause 4 - TS 38.101-5
	THALES
	available
	Approval
	10.13.1.4

	R4-2205667
	pCR
	Draft text proposal for Annex B - TS 38.108
	THALES
	available
	Approval
	10.13.1.4

	R4-2205921
	pCR
	Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863
	THALES
	available
	Approval
	10.13.1.4

	R4-2205051
	other
	NTN - General aspect related to TS assumptions
	Ericsson
	available
	Approval
	10.13.1.4

	R4-2204195
	CR
	CR for TS 38.104: capturing HAPS requirements
	Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	available
	Agreement
	10.13.1.4

	R4-2203952
	pCR
	TP for 38.108: clause 4.3 requirement reference point
	CATT
	available
	Approval
	10.13.1.4

	R4-2203536
	discussion
	Considerations on HAPS operating band(s)
	SoftBank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	available
	Decision
	10.13.1.4

	R4-2205437
	pCR
	TP to TR 38.108 on 4.5 Regional Requirement
	HUGHES Network Systems Ltd
	available
	Approval
	10.13.3
(added for discussion in [308] as asked by the chairman)

	R4-2205476
	Other -> pCR
	TP for TS 38.108: Genera(5.1) and Operating Band(5.2)
	ZTE Corporation
	available
	Approval
	10.13.3
(added for discussion in [308] as asked by the chairman)

	R4-2205472
	Other -> pCR
	TP for TS 38.101-5: Genera(5.1) and Operating Band(5.2)
	ZTE Corporation
	available
	Approval
	10.13.4.1
(added for discussion in [308] as asked by the chairman)



Moderator note1: There are 5 pCRs to TR 38.863, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note2: There are 5+2 pCRs to TR 38.108, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note3: There are 3+1 pCRs to TR 38.101-5, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note4: There is 1 CR to TR 38.104, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note5: TDoc R4-2203956 has been moved from [102-e][308] NTN_Solutions_Part1 discussion list in [102-e][310] NTN_Solutions_Part3.

Moderator note6: TDocs R4-2205437 and R4-2205476 have been moved from [102-e][310] NTN_Solutions_Part3 discussion list in [102-e][308] NTN_Solutions_Part1.

Moderator note7: TDoc R4-2205472 has been moved from [102-e][311] NTN_Solutions_Part4 discussion list in [102-e][308] NTN_Solutions_Part1.


















List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Identified topics and issues for the 1st round:
1. Topic #1: NTN Satellite System Parameters/Features
a. Issue 1-1-1: UE feature for NTN – PDSCH
b. Issue 1-1-2: UE feature for NTN - PUSCH

2. Topic #2: NTN SAN Class
a. Issue 2-1-1: Satellite Access Node Class (SAN Class)
b. Issue 2-1-2: SAN number of classes
c. Issue 2-1-3: SAN class differentiation

3. Topic #3: TS (writing) assumptions
a. Issue 3-1-1: General approach to write NTN TS (i.e. TS 38.108 and TS 38.101-5)
b. Issue 3-1-2: General approach to write NTN TS (i.e. TS 38.108 and TS 38.101-5)

4. Topic #4: pCRs/CRs
a. Issue 4-1-1: pCR to TR 38.863 – see R4-2205232 (HUGHES Network Systems Ltd)
b. Issue 4-1-2: pCR to TR 38.863 – see R4-2205111 (Ligado Networks)
c. Issue 4-1-3: pCR to TR 38.863 – see R4-2205314 (HUGHES Network Systems Ltd)
d. Issue 4-1-4: pCR to TR 38.863 – see R4-2205555 (Nokia, Nokia Shanghai Bell)
e. Issue 4-1-5: pCR to TS 38.863 – see R4-2205921 (THALES)
f. Issue 4-2-1: pCR to TS 38.108 – see R4-2203953 (CATT)
g. Issue 4-2-2: pCR to TS 38.108 – see R4-2205673 (THALES)
h. Issue 4-2-3: pCR to TS 38.108 – see R4-2205730 (THALES)
i. Issue 4-2-4: pCR to TS 38.108 – see R4-2205667 (THALES)
j. Issue 4-2-5: pCR to TS 38.108 – see R4-2203952 (CATT)
k. Issue 4-2-6: pCR to TS 38.108 – see R4-2205437 (HUGHES Network Systems Ltd)
l. Issue 4-2-7: pCR to TS 38.108 – see R4-2205476 (ZTE Corporation)
m. Issue 4-3-1: pCR to TS 38.101-5 – see R4-2204507 (Qualcomm Incorporated)
n. Issue 4-3-2: pCR to TS 38.101-5 – see R4-2205671 (THALES)
o. Issue 4-3-3: pCR to TS 38.101-5 – see R4-2205672 (THALES)
p. Issue 4-3-4: pCR to TS 38.101-5 – see R4-2205472 (ZTE Corporation)
q. Issue 4-4-1: CR to TS 38.104 – see R4-2204195 (Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat)

5. Topic #5: HAPS Generalities
a. Issue 5-1-1: NR operating band for HAPS 
b. Issue 5-1-2: Description of HAPS operating band to TS 38.104 
c. Issue 5-2-1: HAPS UE 












Topic #1: NTN Satellite System Parameters/Features
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	TDoc Number
	Company
	Proposals / Observations

	R4-2203964
	CATT
	It is proposed the following is included in the Rel-17 UE feature list for NTN 64QAM: see also Annex 8. 



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: UE feature for NTN
Moderator Note: Please see Annex 8 for details.
Open issues and candidate options before e-meeting:
Issue 1-1-1: UE feature for NTN – PDSCH
· Proposals
· Option 1: [22-1] 64QAM for PDSCH
· Features: [22. NR_NTN_solutions]
· Index: [22-1]
· Feature group: 64QAM for PDSCH
· Components: 64QAM for PDSCH
· Prerequisite feature groups: [N/A]
· Need for the gNB to know if the feature is supported: [Yes]
· Applicable to the capability signalling exchange between UEs (V2X WI only): [No]
· Consequence if the feature is not supported by the UE: [UE does not support higher modulation 64QAM for PDSCH for NTN. The network cannot schedule 64QAM for PDSCH when DL propagation condition is good enough.]
· Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): [Per Band]
· Need of FDD/TDD differentiation: [FDD only]
· Need of FR1/FR2 differentiation: [FR1 only]
· Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: [N/A]
· Note: [N/A]
· Mandatory /Optional: [Optional with capability signalling]
· Recommended WF
· TBD

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Qualcomm
	We understand the agreement from last meeting was that UE will support 64QAM with UE capability signalling. However, on the other hand, NTN UE is supposed to support TN functionality, and TN UE is mandatory to support 64QAM for both UL and DL. In this case, we’d better to discuss the necessity of introducing a new signalling for 64QAM for NTN UE. It seems there is no need to introduce this additional UE feature signalling for NTN UE since UE with TN and NTN functionality should naturally support 64QAM for DL and UL.

	CATT
	Our understanding is that this capability is needed. 
To Qualcomm. If we don’t introduce UE capability, does it mean that SAN can scheduling PUSCH and PDSCH assuming all the satellite UE support 64QAM for both UL and DL?

	Ericsson
	We would be fine with the 2 proposals but are those 2 NTN features the only ones needed?

	Huawei
	Based on the approved WF	R4-2120774, we reached the following agreement. 
“RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.”
For TN UE, the 64QAM is mandatory. That means the NTN handheld UE can also support 64QAM naturally since NTN handheld User Equipment has both TN and NTN functionalities for FR1. Maybe some logic issues can be observed when we specify 64QAM (DL and UL) capabilities for NTN satellite UE.
Besides, it means some implementation restriction when capabilities are defined for UE. For 64QAM implementation, it’s better to check with UE vendors what the implemental restriction is for satellite UE.

	ZTE
	It’s fine for us to have UE capability, however it should be per UE instead per band from our understanding.

	Hughes/EchoStar
	We support the WF R4-2120774 “RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.”. 
We understand TN UE is mandatory to support 64QAM for both UL and DL. NTN UE is supposed to support TN functionality and vice-versa.

	Omnispace
	We agree Hughes/EchoStar views. This issue was agreed in WF-2120774.

	THALES
	We sustain the approved WF R4-2120774 ([101-e][309] NTN_Solutions_Part1, THALES)
(GTW 12/11/2021):
RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.
However, we also agree that 64QAM may not be supported for all NTN scenarios (depending on orbit, elevation, satellite parameters, etc.). The question is also if such a feature is related to a specific class/UE design. At least for FR1 we need to see the benefit of integrating now such a feature, since it may not be essential.
The scheduling is done in any case based on channel quality. If the channel is not good enough, the UE will not be scheduled with 64QAM.

	Intelsat
	We support the view that the NTN handheld UE has both the TN and NTN functionality and supports 64QAM.

	Inmarsat
	We agree with Qualcomm’s view and we would like to keep consistency of features, it seems that making 64QAM option would create an unnecessary deviation and require additional signalling.
Moreover, we don’t see why we should prevent the use of 64QAM.

	Hispasat
	We support maintaining homogeneous specifications among terrestrial and not-terrestrials, under the agreed assumption that both networks will be available for the NTN handled UE, therefore 64QAM should be available on NTN as well.

	MediaTek
	We also support homogeneous specs for TN and NTN of course. But we just feel that this feature may not be needed for all scenarios as Thales mentioned, so would like to consider optionality.



GTW Discussion (23/02/2022):
Further discuss below two options 
· Supporting UL/DL 64QAM for NTN operation as optional with [per UE]
· Mandatory same as TN operation 

Issue 1-1-2: UE feature for NTN – PUSCH
· Proposals
· Option 1: [22-2] 64QAM for PUSCH
· Features: [22. NR_NTN_solutions]
· Index: [22-1]
· Feature group: 64QAM for PUSCH
· Components: 64QAM for PUSCH
· Prerequisite feature groups: [N/A]
· Need for the gNB to know if the feature is supported: [Yes]
· Applicable to the capability signalling exchange between UEs (V2X WI only): [No]
· Consequence if the feature is not supported by the UE: [UE does not support higher modulation 64QAM for PUSCH for NTN. The network cannot schedule 64QAM for PUSCH when DL propagation condition is good enough.]
· Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): [Per Band]
· Need of FDD/TDD differentiation: [FDD only]
· Need of FR1/FR2 differentiation: [FR1 only]
· Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: [N/A]
· Note: [N/A]
· Mandatory /Optional: [Optional with capability signalling]
· Recommended WF
· TBD
· Moderator Note: It seems that there is a typo. “DL” should be “UL” in the case of PUSCH.

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Qualcomm
	We understand the agreement from last meeting was that UE will support 64QAM with UE capability signalling. However, on the other hand, NTN UE is supposed to support TN functionality, and TN UE is mandatory to support 64QAM for both UL and DL. In this case, we’d better to discuss the necessity of introducing a new signalling for 64QAM for NTN UE. It seems there is no need to introduce this additional UE feature signalling for NTN UE since UE with TN and NTN functionality should naturally support 64QAM for DL and UL.

	CATT
	Our understanding is that this capability is needed. 
To Qualcomm. If we don’t introduce UE capability, does it mean that SAN can scheduling PUSCH and PDSCH assuming all the satellite UE support 64QAM for both UL and DL?

	Huawei
	Based on the approved WF	R4-2120774, we reached the following agreement. 
“RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.”
For TN UE, the 64QAM is mandatory. That means the NTN handheld UE can also support 64QAM naturally since NTN handheld User Equipment has both TN and NTN functionalities for FR1. Maybe some logic issues can be observed when we specify 64QAM (DL and UL) capabilities for NTN satellite UE.
Besides, it means some implementation restriction when capabilities are defined for UE. For 64QAM implementation, it’s better to check with UE vendors what the implemental restriction is for satellite UE supporting 64QAM.

	ZTE
	It’s fine for us to have UE capability, however it should be per UE instead per band from our understanding.

	Hughes/EchoStar
	We support the WF R4-2120774 “RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.”. 
We understand TN UE is mandatory to support 64QAM for both UL and DL. NTN UE is supposed to support TN functionality and vice-versa.

	Omnispace
	We agree Hughes/EchoStar views. 

	THALES
	We sustain the approved WF R4-2120774 ([101-e][309] NTN_Solutions_Part1, THALES)
(GTW 12/11/2021):
RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.
However, we also agree that 64QAM may not be supported for all NTN scenarios (depending on orbit, elevation, satellite parameters, etc.). The question is also if such a feature is related to a specific class/UE design. At least for FR1 we need to see the benefit of integrating now such a feature, since it may not be essential.
The scheduling is done in any case based on channel quality. If the channel is not good enough, the UE will not be scheduled with 64QAM.

	Inmarsat
	We agree with Qualcomm’s view and we would like to keep consistency of features, it seems that making 64QAM option would create an unnecessary deviation and require additional signalling.
Moreover, we don’t see why we should prevent the use of 64QAM.

	Hispasat
	We support maintaining homogeneous specifications among terrestrial and not-terrestrials, under the agreed assumption that both networks will be available for the NTN handled UE, therefore 64QAM should be available on NTN as well.

	MediaTek
	We also support homogeneous specs for TN and NTN of course. But we just feel that this feature may not be needed for all scenarios as Thales mentioned, so would like to consider optionality.



GTW Discussion (23/02/2022):
Further discuss below two options 
· Supporting UL/DL 64QAM for NTN operation as optional with [per UE]
· Mandatory same as TN operation 

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.
Example 1
	Company
	Comments

	XXX
	See above discussion from 1st round.



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 

	Issue 1-1-3 

	Further discuss below two options 
· Option 1: Supporting UL/DL 64QAM for NTN operation as optional with [per UE]
· Option 2: Mandatory same as TN operation 

	Issue 1-1-1
UE feature for NTN – PDSCH
	Moderator note: Please note that for the time being the discussion is for FR1 only (handheld UE). The current options are described below.
· Option 1: [22-1] 64QAM for PDSCH
· Features: [22. NR_NTN_solutions]
· Index: [22-1]
· Feature group: 64QAM for PDSCH
· Components: 64QAM for PDSCH
· Prerequisite feature groups: [N/A]
· Need for the gNB to know if the feature is supported: [Yes]
· Applicable to the capability signalling exchange between UEs (V2X WI only): [No]
· Consequence if the feature is not supported by the UE: [UE does not support higher modulation 64QAM for PDSCH for NTN. The network cannot schedule 64QAM for PDSCH when DL propagation condition is good enough.]
· Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): [Per Band]
· Need of FDD/TDD differentiation: [FDD only]
· Need of FR1/FR2 differentiation: [FR1 only]
· Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: [N/A]
· Note: [N/A]
· Mandatory /Optional: [Optional with capability signalling]
· Option 2: Mandatory UE 64QAM for PDSCH (no UE feature)


	Issue 1-1-2
UE feature for NTN – PUSCH
	Moderator note: Please note that for the time being the discussion is for FR1 only (handheld UE). The current options are described below.
· Option 1: [22-2] 64QAM for PUSCH
· Features: [22. NR_NTN_solutions]
· Index: [22-1]
· Feature group: 64QAM for PUSCH
· Components: 64QAM for PUSCH
· Prerequisite feature groups: [N/A]
· Need for the gNB to know if the feature is supported: [Yes]
· Applicable to the capability signalling exchange between UEs (V2X WI only): [No]
· Consequence if the feature is not supported by the UE: [UE does not support higher modulation 64QAM for PUSCH for NTN. The network cannot schedule 64QAM for PUSCH when UL propagation condition is good enough.]
· Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): [Per Band]
· Need of FDD/TDD differentiation: [FDD only]
· Need of FR1/FR2 differentiation: [FR1 only]
· Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: [N/A]
· Note: [N/A]
· Mandatory /Optional: [Optional with capability signalling]
· Option 2: Mandatory UE 64QAM for PUSCH (no UE feature)




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

Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:
Question: Do you agree with proposals Proposal 1-x-y-z below?
	Company
	Proposal 1-1-3-1: Issue 1-1-3, Option 2

	Inmarsat
	Agree – We don’t see much if any benefit of 64QAM support being optional as it creates unnecessary divergence from baseline TN UE features implementation.

	
	




Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:
Question: Do you agree with proposals Proposal 1-x-y-z below?
	Company
	Proposal 1-1-1-1: Issue 1-1-1, Option 2
	Proposal 1-1-2-1: Issue 1-1-2, Option 2

	Qualcomm
	After reconsidering on this issue, since the 64QAM is very unlikely for NTN deployment, we are OK with having 64QAM as the optional feature. But the feature should be per band rather per UE. The reason is modulation will depend on the PA capability per band. It might be different from band to band. For example, for UL 256QAM for NR, the capability is also per band. So it should be
Supporting UL/DL 64QAM for NTN operation as optional with per band
	After reconsidering on this issue, since the 64QAM is very unlikely for NTN deployment, we are OK with having 64QAM as the optional feature. But the feature should be per band rather per UE. The reason is modulation will depend on the PA capability per band. It might be different from band to band. For example, for UL 256QAM for NR, the capability is also per band. So it should be
Supporting UL/DL 64QAM for NTN operation as optional with per band


	Inmarsat
	Agree to mandatory support - We are still not sure what is the benefit (if any) of 64QAM support being optional.  It creates unnecessary divergence from TN UE feature set and requires additional capability signalling.
Clarification queston @Qualcomm (or others): does per-band imply that a band can either support 64QAM or not, and thus all UEs deployed in that particular band will be subject to the same constraint, or does it mean that each individual UE may signal 64QAM support on a per-band basis (i.e. UE A supports it in band X but not in band Y, UE B may support it in both bands)?
What are the implications from the DL gNB perspective?  Does the gNB schedule 64QAM per UE or depending on which band the gNB supports? 

If no agreement is reached for mandatory, we can consider supporting it being an optional feature, but we want to better understand the implications.  
	Agree to mandatory support - We are still not sure what is the benefit (if any) of 64QAM support being optional.  It creates unnecessary divergence from TN UE feature set and requires additional capability signalling.
Clarification queston @Qualcomm (or others): does per-band imply that a band can either support 64QAM or not, and thus all UEs deployed in that particular band will be subject to the same constraint, or does it mean that each individual UE may signal 64QAM support on a per-band basis (i.e. UE A supports it in band X but not in band Y, UE B may support it in both bands)?
What are the implications from the DL gNB perspective?  Does the gNB schedule 64QAM per UE or depending on which band the gNB supports? 

If no agreement is reached for mandatory, we can consider supporting it being an optional feature, but we want to better understand the implications.  

	Qualcomm
	Response to Inmarsat’ comments:
For the optional capability per band means each individual UE may signal 64QAM supporting or not per band. It is saying for a band X, UE may not support 64QAM but for band Y UE could support 64QAM. It is because for different bands, UE may have different PA capabilities. By now, for FR1, we only specify 2 bands which might not have much difference, but it could not preclude that when more bands are introduced for NTN in future, it is necessary to have per-band capability for UE flexibility (Again the 64QAM capability depends on the PA per band). SAN could schedule 64QAM for UL and DL based on the UE capability which is the typical way for modulation capability in 3GPP RAN4.
	Response to Inmarsat’ comments:
For the optional capability per band means each individual UE may signal 64QAM supporting or not per band. It is saying for a band X, UE may not support 64QAM but for band Y UE could support 64QAM. It is because for different bands, UE may have different PA capabilities. By now, for FR1, we only specify 2 bands which might not have much difference, but it could not preclude that when more bands are introduced for NTN in future, it is necessary to have per-band capability for UE flexibility (Again the 64QAM capability depends on the PA per band). SAN could schedule 64QAM for UL and DL based on the UE capability which is the typical way for modulation capability in 3GPP RAN4.



Moderator Note: The second round discussions and agreements are further captured in “Way Forward on NTN_solutions_Part1”, Tdoc number R4-2207346, which was approved during RAN4#102-e meeting.
Topic #2: NTN SAN Class
Main technical topic overview. The structure can be done based on sub-agenda basis.
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2205048
	Ericsson
	Observation1: Considering the different noise figure value for the different type of satellites, the following SAN classes should be considered: LEO and GEO.
Observation2: Considering the different IoT level for the different type of satellites, the following SAN classes should be considered: LEO600, LEO1200 and GEO.
And, based on those observations, we made the following proposal:
Proposal: RAN4 should introduce the following SAN classes: GEO, LEO600 and LEO1200 for SAN type 1-H and type 1-O.



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: Satellite Access Node (BS) Class
Moderator Note: Each of the constellation is scaled with respect to altitude, orbit, etc.., in order to have similar SINR/QoS, and therefore similar performances.

Moderator Note: Please see agreements from RAN4#101-e (approved R4-2120774)Agreement:
It’s FFS whether separate NTN gNB classes needed or not for Rel-17 which pending on further check on the RF requirements.
· If no difference observed from RAN4 RF requirements perspective, then only single NTN BS class will be introduced as wide area BS.
· All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
· At least introduce NTN BS class with wide coverage
The Classes intended to be used for differentiate the RF requirements.
Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class


Moderator Note: Companies should indicate which requirements may be different, in order to define different Satellite Access Node classes.Agreement R4-2120774:
Proposal 2-2-1-1: Continue discussion for NTN gNB class. Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class

Moderator Note: Companies should indicate which requirements may be different, in order to define different Satellite Access Node classes.


Moderator Note: The power limitation on “satellite access node” are manufacture declaration basis, no limitation in RAN4 specification. 
Agreement GTW Discussion on 2nd Nov, RAN4#101-e:
Issue 1-2-1: Base station output power
· The power limitation on “satellite access node” are manufacture declaration basis, no limitation in RAN4 specification. 
· Some background information from regulatory can be considered to be included in the TR for information.

Open issues and candidate options before e-meeting:
[bookmark: _Hlk96014556]Issue 2-1-1: Satellite Access Node Class (BS Class)
· Proposals
· Option 1 [Ericsson]: RAN4 should introduce the following SAN classes: GEO, LEO600 and LEO1200 for SAN type 1-H and type 1-O.
· [bookmark: _Hlk96013791]Option 2 [Moderator]: Propose to continue discussion and add classes later-on through CRs, depending on the ACLR values (if RAN4 identifies & defines different ACLR SAN values per GEO/LEO orbit type).
· Note1: for the time being different NF values are not justifying different classes,
· Note2: all the core requirements from the coexistence scenarios are currently the same for GEO and LEO. Please recall the following agreed values in RAN#101-bis-e: SAN ACLR is 24 dB (independently of the orbit), SAN ACS is [38] dB (independently of the orbit).
· Recommended WF
· TBD
· [bookmark: _Hlk96013738]Moderator Note: we should focus to have a stable TS version at this meeting, because we need to submit TS with the core requirements by the next plenary meeting, and (as a general recommendation from the chairman) is preferably not to have an exception sheet.

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1
	Comments Option 2

	Qualcomm
	
	OK with Option 2. 

	CATT
	From requirement point of view, there are indeed differences for SAN loaded on different satellite types. E.g. GEO LEO1200 and LEO 600. 
Maybe we could consider down select from 3 classes to 2. LEO 1200 and LEO600 have the same noise figure and similar power (maybe 3dB difference?). 
We are also ok to further discuss.

	Ericsson
	Yes
	This would be acceptable but the we need to clarify we would need to have only 1 set of requirements (most stringent limits then) for ACLR, OBUE, REFSENS, dynamic range, ACS, ICS.. which is not the case right now looking at previous agreements and proposal for this meeting.

	ESA
	Two classes (GEO and LEO) following the option 3 in the next issue.
	

	ZTE
	We support the option 1 and we have similar observations as Ericsson that different RF requirement would be expected for LEO 600, LEO1200 and GEO, therefore we propose to have different SAN class
	

	THALES
	Agree only if:
1) 2 classes (GEO and LEO)
2) differentiation also in terms of ACLR (but this has to be decided in Part2 related to coexistence studies) and potentially other parameters
3) no definition based on SAN power limitation
4) [very important] companies are willing to update their respective TPs and re-submit them during the 2nd round of discussions, so we can integrate 2 classes in the current TS 38.108, at this meeting.
The class differentiation should not be based only on NFs (since we can have a multitude of NFs, based on each satellite implementation). Moreover, ACS seems to be very similar.
	Agree. 
This proposal is to simplify the working process for the submission of the TS.
The modifications can be also done after the TS initial submission to RAN plenary.

	Hughes/EchoStar
	We support having more than one SAN classes, example 2 classes. Also support moderators’ view to focus on having a stable TS version at this meeting, because we need to submit TS with the core requirements by the next plenary meeting.

	Ligado Networks
	We support a minimum of 2 classes (GSO/GEO and LEO) and are open to supporting 2 separate LEO classes if required.
	

	Huawei
	Option 1. (see also TP in R4-2205976).
For sake of spec drafting, the starting point shall be rather multiple classes (with related requirements) which can be further merged into one, if technically justified. 
	Disagree with the CR option as this would lead to modifications of core requirements (Cat B CR beyond the core spec deadline is NOT allowed) in parallel to the conformance requirements work.

	Omnispace
	We support having more than 1 SAN classes, if there is good justification.

	Kepler 
	We support having more than 1 SAN classes. 

	Intelsat
	We support having at least two classes (GEO/LEO)

	Inmarsat
	We share the view that we should at least define 2 separate classes, for GSO/GEO and for LEO.  Whether it is necessary for now to establish multiple LEO classes can be discussed. We can support that option as well if other companies think it’s absolutely necessary. 

	Hispasat
	We support having more than 1 SAN classes, at least considering GEO and LEO and open to more specific classes based on the nature of satellite orbits/systems.



GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 




The following issues 2-1-2 and 2-1-3 have been added after the initial pre-meeting discussion:
Issue 2-1-2: SAN number of classes
· Proposals
· Option 1: Do not introduce any SAN class, but then clarify how to handle the different limits for Rx requirements
· Option 2: RAN4 should introduce one single SAN class: GEO, LEO600 and LEO1200, for SAN type 1-H and type 1-O.
· Option 3 (based on pre-meeting discussion): RAN4 should introduce two SAN classes: GEO and LEO (for both LEO600 and LEO1200), for SAN type 1-H and type 1-O.
· Recommended WF
· TBD
· Moderator Note: we should focus to have a stable TS version at this meeting, because we need to submit TS with the core requirements by the next plenary meeting, and (as a general recommendation from the chairman) is preferably not to have an exception sheet.

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1
	Comments Option 2
	Comments Option 3

	CATT
	
	
	This could be a good compromise.

	Ericsson
	This would be acceptable but then we need to clarify we would have only 1 set of requirements (most stringent limits then) for ACLR, OBUE, REFSENS, dynamic range, ACS, ICS.. which is not the case right now looking at previous agreements and various proposals for this meeting.
	This would be acceptable but then we need to clarify we would have only 1 set of requirements (most stringent limits then) for ACLR, OBUE, REFSENS, dynamic range, ACS, ICS.. which is not the case right now looking at previous agreements and various proposals for this meeting.
	This would be acceptable as well, but the LEO requirements should then be based on the most stringent values from LEO600 and LEO1200.

	ESA
	
	
	This is our preference

	ZTE
	We still believe there options are necessary, otherwise we just need to consider the worst requirement for SAN class 

	Hughes/EchoStar
	
	
	This is our preference (preferably GEO and NGSO classes)

	THALES
	This is easier to integrate for the time being, seeing the current contributions. We need support from other companies if we go for Option 3.
If for example we cannot reach an agreement in Part2 to separate ACLR and/or ACS per GEO and LEO, we would still prefer Option 1.
	This is easier to integrate for the time being, seeing the current contributions. We need support from other companies if we go for Option 3.
If for example we cannot reach an agreement in Part2 to separate ACLR and/or ACS per GEO and LEO, we would still prefer Option 2.
	Agree with 2 classes (GEO and LEO) if:
1) differentiation also in terms of ACLR (but this has to be decided in Part2 related to coexistence studies) and potentially other parameters as mentioned by Ericsson.
2) no definition based on SAN power limitation
3) [very important] companies are willing to update their respective TPs and re-submit them during the 2nd round of discussions, so we can integrate 2 classes in the current TS 38.108.
The class differentiation should not be based only on NFs (since we can have a multitude of NFs, based on each satellite implementation). Moreover, ACS values seem to be very similar to GEO and LEO.

	Ligado Networks
	
	
	We support option 3 of having separate SAN classes for GSO/GEO and LEO

	Huawei
	Topic 2-1-1 already covers this discussion. Based on the NF and IoT discussion, none of the options would fit as 3 classes seems to be needed. 

	Omnispace
	
	
	We support option3.

	Kepler
	
	
	We support option 3 (GEO and LEO). 

	Intelsat
	
	
	We support option 3

	Inmarsat
	
	
	We support Option 3, but probably we could define just 2 separate SAN classes for GSO/GEO and NGSO/LEO. 
Further classes could be considered if deemed necessary.

	Nokia
	
	
	We are okay with this option but LEO should be based on the most stringent of LEO600 and LEO 1200

	Hispasat
	
	
	We support option 3.



GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 













Issue 2-1-3: SAN class differentiation (if 2 classes to be introduced, based on pre-meeting discussion)
· Proposals
· Option 1 : (At least) the following parameters should be considered for GEO and LEO SAN classes differentiation, for SAN type 1-H and type 1-O:
· ACLR (i.e. an ACLR for GEO SAN, and different ACLR for LEO SAN)
· ACS (i.e. an ACS for GEO SAN, and different ACS for LEO SAN)
· NF (i.e. different NF for GEO and for LEO, to be considered together with previous parameters)
· Recommended WF
· TBD
· Moderator Note: we should focus to have a stable TS version at this meeting, because we need to submit TS with the core requirements by the next plenary meeting, and (as a general recommendation from the chairman) is preferably not to have an exception sheet.

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	CATT
	Despite ACLR/ACS/NR, there are more requirement differentiation, e.g. dynamic range, ICS, output power, protection of own receivers…

	Ericsson
	From the agreements on REFSENS, we need at least to consider the different NF values. From the proposals made in this meeting, we would also need to consider IoT level (dyn range) .
To keep it simple, we would still prefer to have one unique ACLR and ACS value, but this could also be considered.

	ZTE
	ACLR and ACS requirement could be same for different SAN class, however there are still other requirement as mentioned by CATT, it would be different for different class;

	Hughes/EchoStar
	We believe only for the differentiation of ACLR and ACS and not other requirement.

	Ligado Networks
	We agree that different parameters should be specified for different SAN classes including ACLR, ACS based on the simulation results.

	Huawei
	Agree with CATT and ZTE concerns.

	THALES
	Let us see what other parameters we can take onboard, and if companies agree to separate/define different SAN ACLR and SAN ACS for GEO and LEO in Part2.
In any case, the parameters have to be considered together, and in only 2 classes.
We also count on the help from other companies to modify their respective TPs if we follow such approach.

	Inmarsat
	We believe that at least different ACLR and ACS should be specified for different SAN classes based on simulation results. Other parameters – open to discuss.



GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 

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

	XXX
	Please see above.



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 

	Issue 2-1-1: 

	There are currently no proposals to be considered for the 2nd round of discussions for issue 2-1-1.
Companies will follow TP submission recommendation with 2 classes. 
GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 

	Issue 2-1-2: SAN number of classes

	There are currently no proposals to be considered for the 2nd round of discussions for issue 2-1-1.
GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 

	Issue 2-1-3: SAN class differentiation (if 2 classes to be introduced, based on pre-meeting discussion)

	There are currently no proposals to be considered for the 2nd round of discussions for issue 2-1-1.
GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 




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”.
GTW Agreement (23/02/2022):
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 

Companies are further asked to discuss if any concerns with the approach, or any other parameters to be considered.
	Company
	Comment (discussion/feedback): Any concerns or any other parameters to be considered

	
	 

	
	



Moderator Note1: No concerns were received in RAN#102-e meeting with respect to the introduction of two SAN classes in Rel-17, i.e. GEO class and LEO class (incorporating both LEO@600 and LEO@1200). 

Moderator Note2: Moreover, is clear that the classes are defined based on the parameters/requirements and not the orbits.

Moderator Note3: The second round discussions and agreements are further captured in “Way Forward on NTN_solutions_Part1”, Tdoc number R4-2207346, which was approved during RAN4#102-e meeting.




























Topic #3: TS (writing) assumptions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2205051
	Ericsson
	Observation1: There is no procedure to guarantee a NTN UE will not connect to a SAN when there is adjacent TN coverage.
Observation2: For all cases, the coexistence simulations have always assumed that the NTN UEs will be either dropped at the TN clusters edge or with an isolation distance from this edge.
Proposal1: Capture the following note in TS 38.108 and TS 38.101-5: 
Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.
Proposal2: Capture the above note in the scope sub-clause of TS 38.108 and TS 38.101-1.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Moderator Note1: Please see updated NR NTN WID from RAN#94-e in RP-213691 (agreed):
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.863
	Internal TR
	Non-terrestrial networks (NTN)related RF and co-existence aspects
	94-e
	95-e
	Led by RAN4, rapporteur: Yiran Jin, yiran.jin@samsung.com
Core part;

	38.101-5
	TS
	NR; User Equipment (UE) radio transmission and reception, part 5: Satellite access Radio Frequency (RF) and performance requirements
	
	95-e
	Led by RAN4, rapporteur: Yiran Jin, yiran.jin@samsung.com
Core part

	38.108
	TS
	NR; Satellite Access Node radio transmission and reception
	94-e
	95-e
	Led by RAN4, rapporteur: Dorin Panaitopol, dorin.panaitopol@thalesgroup.com
Core part;

	38.181
	TS
	NR; Satellite Access Node conformance testing
	96
	97
	Led by RAN4, rapporteur: Yuexia Song, songyuexia@catt.cn
Performance part;



Moderator Note2: Please also note that the draft skeletons of TS 38.108 and TS 38.101-5 have been approved in R4-2203080, while the (updated) draft skeleton of TR 38.863 has been approved in R4-2203130.

Sub-topic 3-1
Sub-topic description: General approach to write NTN TS
Open issues and candidate options before e-meeting:
Issue 3-1-1: General approach to write NTN TS (i.e. TS 38.108 and TS 38.101-5)
· Proposals
· Option 1: Capture the following note in TS 38.108 and TS 38.101-5: 
· Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.
· Recommended WF
· TBD

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Qualcomm
	We prefer NOT to capture the Note in the TS. It can be captured in the TR that is the typical RAN4 working approach to capture the simulation assumptions. In addition, for case 1, even NTN UEs access to the SAN, it will not have impact on the TN performance. It only might lead to the DL performance loss for NTN UE. 

	CATT
	What the note descripts is not always the case. It depends on the band allocation.

	Ericsson
	Option 1, this note is needed as it’s a key assumption for all coex simulations. If this is only mentioned in the TR, this would create some misunderstanding on the interpretation of the corresponding limits in the TS.
To Qualcomm: The intention with this note is not really to warn about any TN performance impact but mainly to clarify those limits guarantee a minimum NTN performance based on this assumption.
To CATT: Even if the TN is operating in an adjacent band, the NTN UEs should still not be able connect if they are in TN coverage, right? The assumptions taken in our simulations are also valid if this is an adjacent band (Dfobue and Dfoob are applicable in the adjacent band).

	Huawei
	How to coordinate the satellite operation and Terrestrial Network operating can follow the regulation. Not sure RAN4 should specify something to restrict the specific deployment.

	ZTE
	No strong opinions on that issue since this TN DL interfering NTN DL case, it’s true that NTN UE cannot operate in the adjacent channel of TN network.

	Hughes/EchoStar
	Prefer NOT to capture note in the TS.

	Ligado Networks
	Even for TN, simulation assumptions were always captured in TR and not in the TS.  We should follow the same procedure. Deployment constraints are based on local regulations and/or bilateral agreements.

	THALES
	We can mention in the TR 38.863 only (and not in the TS). 
In any case, we already have a definition for the NTN operation. For the time being, the NTN operation in FR1 considers n256 and n255.

	Kepler
	Prefer NOT to capture the note. 

	Intelsat
	We would prefer not to capture the note.

	Inmarsat
	There is no scope to add this note to the specification.  If this is useful as part of the simulation assumptions, it can be added to the TR, but we should remember that deployment constraints are subject of regulation and inter-operator agreements, so even adding this note to the TR can only serve to clarify the simulation assumptions.

	Nokia
	We think the note is needed with the reasoning listed by Ericsson. We are however fine to add the note only in the TR with the understanding that this have been the basis for the simulation assumptions leading to the defined requirements.

	Hispasat
	Prefer NOT to capture this note in the TS.

	Omnispace
	We prefer not to capture the note in the TS.



Issue 3-1-2: Scope of TS 38.108 and TS 38.101-5:
· Proposals
· Option 1: Capture the following note in the scope sub-clause of TS 38.108 and TS 38.101-1.
· Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.
· Recommended WF
· TBD

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Qualcomm
	We prefer NOT to capture the Note in the TS. It can be captured in the TR that is the typical RAN4 working approach to capture the simulation assumptions. In addition, for case 1, even NTN UEs access to the SAN, it will not have impact on the TN performance. It only might lead to the DL performance loss for NTN UE. 

	CATT
	What the note descripts is not always the case. It depends on the band allocation.

	Ericsson
	We proposed option 1 but we are open for any other proposal. 
As this assumption was mainly used to determine ACLR/ACS, we could also capture it in ACLR and ACS sub-clauses only.

	Huawei
	How to coordinate the satellite operation and Terrestrial Network operating can follow the regulation. Not sure RAN4 should specify something to restrict the specific deployment.

	ZTE
	No strong opinions on that issue since this TN DL interfering NTN DL case, it’s true that NTN UE cannot operate in the adjacent channel of TN network.

	Hughes/EchoStar
	Prefer NOT to capture note in the TS.

	Ligado Networks
	Even for TN, simulation assumptions were always captured in TR and not in the TS.  We should follow the same procedure. Deployment constraints are based on local regulations and/or bilateral agreements.

	THALES
	We can mention in the TR 38.863 only (and not in the TS).
In any case, we already have a definition for the NTN operation. For the time being, the NTN operation in FR1 considers n256 and n255.

	Kepler 
	Prefer NOT to capture the note. 

	Intelsat
	We would prefer not to capture the note.

	Inmarsat
	This note should NOT be captured in the TS.  If this is useful as part of the simulation assumptions, it can be added to the TR, but we should remember that deployment constraints are subject of regulation and inter-operator agreements, so even adding this note to the TR can only serve to clarify the simulation assumptions.

	Hispasat
	Prefer NOT to capture this note in the TS.

	Omnispace
	We prefer not to capture the note in the TS.

	MediaTek
	Prefer not to capture any note in the TS. Agree with Qualcomm that the issue observed that drove the isolation consideration was possible NTN DL receive performance degradation, not TN degradation.



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

	XXX
	Please see above



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 

	Issue 3-1-1: 

	It seems that the majority of the companies would prefer the following proposal:
Proposal 3-1-1-1: Capture the following note in TR 38.863 (and not in TS 38.108 and TS 38.101-5): 
· Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.
 

	Issue 3-1-2: 

	It seems that the majority of the companies would prefer the following proposal:
Proposal 3-1-2-1: Capture the following note in the scope sub-clause of TR 38.863 (and not in TS 38.108 and TS 38.101-1):
· Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.


	
	



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”.

Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:
Question: Do you agree with proposals Proposal 3-x-y-z below?
	Company
	Proposal 3-1-1-1
	Proposal 3-1-2-1

	Qualcomm
	
	Agree 

	Inmarsat
	Still not sure of the usefulness of this note
	Still not sure of the usefulness of this note

	Ericsson
	Agree to both
As we were the only company supporting to have this note in the TS, we would compromise having it only in the TR then and follow common practive then, capturing all assumptions in the TR.

	SoftBank
	If this note will be captured in TR 38.863, the wording should be:
· Note: NTN Satellite operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.

	Hughes/EchoStar
	Unsure of the relevance of this note

	Nokia
	Support the suggested modified note to the TR by SoftBank. 



Moderator Note1: The second round discussions and agreements are further captured in “Way Forward on NTN_solutions_Part1”, Tdoc number R4-2207346, which was approved during RAN4#102-e meeting. 

The following change has been made as suggested by Softbank, for both proposals: “Satellite operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.”
























Topic #4: pCRs/CRs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2205232
	HUGHES Network Systems Ltd
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP TR 38.863 7.4.1 NTN UE Requirement (General)

	R4-2203953
	CATT
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for 38.108: clause 5.3&5.4 on system parameters

	R4-2204507
	Qualcomm Incorporated
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
TP on TS 38.101-5 for UE channel bandwidth and channel arrangement

	R4-2203956
	CATT
	pCR moved to [102-e][310]

	R4-2205673
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4.3 Requirement reference points - TS 38.108

	R4-2205730
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108

	R4-2205111
	Ligado Networks
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges

	R4-2205314
	HUGHES Network Systems Ltd
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.863 on Section 5.2 NTN Satellite band

	R4-2205733
	THALES
	Withdrawn

	R4-2205555
	Nokia, Nokia Shanghai Bell
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.863 Regulatory aspects for HAPS

	R4-2205671
	THALES
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 3 - TS 38.101-5

	R4-2205672
	THALES
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4 - TS 38.101-5

	R4-2205667
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Annex B - TS 38.108

	R4-2205921
	THALES
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863

	R4-2204195
	Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	CR to TS 38.104 to be discussed in the dedicated 1st round & 2nd round folders.
CR for TS 38.104: capturing HAPS requirements

	R4-2203952
	CATT
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for 38.108: clause 4.3 requirement reference point

	R4-2205437
	HUGHES Network Systems Ltd
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.108 on 4.5 Regional Requirement

	R4-2205476
	ZTE Corporation
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TS 38.108: Genera(5.1) and Operating Band(5.2)

	R4-2205472
	ZTE Corporation
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TS 38.101-5: Genera(5.1) and Operating Band(5.2)



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 4-1
Sub-topic description: pCRs to TR 38.863
Open issues and candidate options before e-meeting:
Issue 4-1-1: pCR to TR 38.863 – see R4-2205232 (HUGHES Network Systems Ltd), TP TR 38.863 7.4.1 NTN UE Requirement (General)
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	Huawei
	Disagree
	These are not UE RF requirements, They are just some high level principle about how to develop the TS 38.101-5. I’m not it have to be included in this technical report as the principles have been agreed in RAN plenary.

	ZTE
	Agree
	

	Hughes/EchoStar
	Agree
	

	THALES
	Agree
	

	Intelsat
	Agree pCR
	

	Omnispace
	Agree
	

	Hughes/EchoStar2
	Agree
	Including edits form EAB



Moderator recommendation: to be revised. Discussion to continue during 2nd round.

Issue 4-1-2: pCR to TR 38.863 – see R4-2205111 (Ligado Networks), TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.
Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	The band n255 and n24 should be the same aligned,  however the figure is not aligned with that. In addition, more clarifications on US380, is that co-channel or non co-channel?  The  reference of  FCC Orders 03-15 and 20-48 are also needed.

	Hughes/EchoStar
	Agree
	Simplify the ITU footnotes per EAB’s suggestion

	Ligado Networks
	
	[Ericsson]: we can trim, but we noticed that all the notes for n256 were captured; question – also, is it ok to have the note in the main table but not the detailed description in the footnote? It will just be hanging.
[ZTE]:
Figure will be revised to align n255 and n24.
US380 does not restrict co-cochannel spectrum use between satellite and terrestrial within US; it is possible for the authorized operators to deploy co-channel with the necessary geographic separation in the same way CEPT allows CGC between n256 and n65.
References for FCC Orders 03-15 and 20-48 will be added in the revised

	THALES
	Agree
	Some clarification required as asked by other companies.



Moderator recommendation: to be revised. Discussion to continue during 2nd round.


Issue 4-1-3: pCR to TR 38.863 – see R4-2205314 (HUGHES Network Systems Ltd), TP to TR 38.863 on Section 5.2 NTN Satellite band
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Qualcomm
	
	The sentence “Also, the NTN band n256 will fully be fully overlapped by TN NR bands n65” depends on the duplexer assumption for n256.

	ZTE
	
	n256 and Complementary Ground Component (CGC) could operate simultaneously operating in the upper 30 MHz portion of n65 in CEPT countries.
Simultaneously operation, is that co-channel or adjacent channel for TN and NTN?

	Hughes/EchoStar
	Agree
	

	THALES
	Agree
	

	Intelsat
	Agree
	

	Omnispace
	Agree
	

	Hughes/EchoStar
	Agree
	To Qualcomm - this regulatory matter/topic are not related to duplexer assumptions for n256



Moderator recommendation: Document seems to be agreeable, however discussion to continue during 2nd round.


Issue 4-1-4: pCR to TR 38.863 – see R4-2205555 (Nokia, Nokia Shanghai Bell), TP to TR 38.863 Regulatory aspects for HAPS
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Nokia
	Agree
	This corrects and ads the correct reference.

	
	
	

	
	
	



Moderator recommendation: Document seems to be agreeable, however discussion to continue during 2nd round. It seems that not all companies had the time to review the document.

Issue 4-1-5: pCR to TS 38.863 – see R4-2205921 (THALES), Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	SAN class need more discussions on that, TP could be updated based on SAN class agreement.

	Hughes/EchoStar
	pending
	TP will need update based on agreement on different SAN classes

	Ligado Networks
	Pending agreement on topic 2
	TP will require an update based on agreement on different SAN classes 

	THALES
	
	We will update accordingly based on SAN class agreements in this meeting and resubmit the TP.



Moderator recommendation: Revision required, document to be updated based on SAN classes agreement.

Sub-topic 4-2
Sub-topic description: pCRs to TS 38.108
Open issues and candidate options before e-meeting:
Issue 4-2-1: pCR to TS 38.108 – see R4-2203953 (CATT), TP for 38.108: clause 5.3&5.4 on system parameters
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Qualcomm
	agree partially
	It was agreed in last meeting that the NTN spec should reuse the from TN TS as much as possible to avoid the duplication. The channel bandwidth and arrangement are same as TS38.104.

	CATT
	Agree
	To Qualcomm, 
It has different agreement for 38.108 and 38.101-5. For 38.108, it is agreed that the requirement will be copy and pasted from 38.104 even though it is the same. Because, for SAN, different terminologies are using. Base station is not applicable any more. 

	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	he number of RSAN configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
It should be RBs, right?


	THALES
	
	Comments will be added in the folder



Moderator recommendation: Revision required, continue discussion for the 2nd round.

Issue 4-2-2: pCR to TS 38.108 – see R4-2205673 (THALES), Draft text proposal for Clause 4.3 Requirement reference points - TS 38.108
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be merged with 3952
	See comments in the dedicated folder.

	ZTE
	Agree
	

	THALES
	
	Yes, it can be merged with leading company contribution. 
We will provide the inputs in 3952.



Moderator recommendation: R4-2205673 to be merged with R4-2203952. Comments to be provided directly in 3952.


Issue 4-2-3: pCR to TS 38.108 – see R4-2205730 (THALES), Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Pending on #class decision
	See comments in the dedicated folder.

	ZTE
	
	we think that different SAN class is still needed.

	Ligado Networks
	Pending agreement on topic 2
	pCR will require an update based on agreement on different SAN classes 

	THALES
	
	We will update accordingly based on SAN class agreements in this meeting and resubmit the TP.



Moderator recommendation: Revision required, document to be updated based on SAN classes agreement.


Issue 4-2-4: pCR to TS 38.108 – see R4-2205667 (THALES), Draft text proposal for Annex B - TS 38.108
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.



Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	Based on the work split, ZTE’s also drafting this section based on the reference approach.

	THALES
	
	To ZTE: This is true, but it seems that there was no contribution from ZTE in this meeting on this topic, so we suggest keeping the contribution.
To all companies: we tried to update as much as possible in order to have a stable TS for submission in the plenary. It was a very short time between the 2 RAN4 meetings, and also some holidays. For this reason, some extra contributions were made as support/as reference for this meeting on some topics considered as important. Sorry for any inconvenience caused.
Our understanding is that the leading company has priority, but some other companies can still submit contributions on the same topic. The general assumptions are: 
1) if there is a contribution from the leading company for a given meeting, it will be some merge with contribution from leading company, of course. 
2) if there is not, then we should consider the contribution from the secondary company (please see the discussion on the reflector), in order to update as much as possible at this meeting.
We hope this approach is fine for everyone (at least for this meeting) in order to advance faster.



Moderator recommendation: To be revised, discussion to continue during 2nd round.


Issue 4-2-5: pCR to TS 38.108 – see R4-2203952 (CATT), TP for 38.108: clause 4.3 requirement reference point
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	For a SAN type 1-O the transceiver unit array must contain at least 8 transmitter units and at least 8 receiver units. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams.
The above assumptions for 8 transmitter units and 8 receivers are not needed since this assumption is for BS type 1-O with MIMO assumption.

	THALES
	To be updated with R4-2205673
	Agree with ZTE. 
In R4-2205673 we removed some unnecessary parts. You can update directly the text.


Moderator recommendation: To be revised based on R4-2205673, discussion to continue during the 2nd round.


Issue 4-2-6: pCR to TS 38.108 – see R4-2205437 (HUGHES Network Systems Ltd), TP to TR 38.108 on 4.5 Regional Requirement
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	Hughes/EchoStar
	
	EAB’s comments referred to Ligado

	Hughes/EchoStar2
	
	OK with latest revision



Moderator recommendation: Potential revision needed, to be discuss during the 2nd round.


Issue 4-2-7: pCR to TS 38.108 – see R4-2205476 (ZTE Corporation), TP for TS 38.108: General (5.1) and Operating Band (5.2)
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	
	
	

	
	
	



Moderator recommendation: Potential revision needed, to be discuss during the 2nd round.

Sub-topic 4-3
Sub-topic description: pCRs to TS 38.101-5
Open issues and candidate options before e-meeting:
Issue 4-3-1: pCR to TS 38.101-5 – see R4-2204507 (Qualcomm Incorporated), TP on TS 38.101-5 for UE channel bandwidth and channel arrangement
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be merged with 4808
	

	ZTE
	
	NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
In Table 5.3.5-1, the following notes are not necessary.

	Hughes/EchoStar
	
	OK with EAB’s comment



Moderator recommendation: Document to be revised and continue discussion in the 2nd round. It was a request to merge with R4-2204808 (which is in Part4). Not clear why this request, since different Clauses from 4808.


Issue 4-3-2: pCR to TS 38.101-5 – see R4-2205671 (THALES), Draft text proposal for Clause 3 - TS 38.101-5
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	PSCCH	Physical Sidelink Control CHannel
PSSCH	Physical Sidelink Shared CHannel
The above abbreviations are for sidelink and it could be removed. And some terms might be also not used in the UE spec,

	THALES
	
	Sure, of course, this can be done.



Moderator recommendation: Document to be revised and continue discussion in the 2nd round.

Issue 4-3-3: pCR to TS 38.101-5 – see R4-2205672 (THALES), Draft text proposal for Clause 4 - TS 38.101-5
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Qualcomm
	
	See the comments in the pCR

	Ericsson
	To be revised
	See comments in the dedicated folder.

	Huawei
	
	It should be further discussed whether conformance specification for satellite UE can be included in 3GPP TS 38.521-1 by RAN5.

	THALES
	
	To Huawei: we followed the recommendation from TS 38.101-5 rapporteur for this issue.



Moderator recommendation: Document to be revised and continue discussion in the 2nd round. On the other hand, we can keep the reference and update it accordingly with a CR in later meetings.

Issue 4-3-4: pCR to TS 38.101-5 – see R4-2205472 (ZTE Corporation), TP for TS 38.101-5: General (5.1) and Operating Band (5.2)
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Qualcomm
	
	Suggest to removing the FR2 frequency range at this stage. It is still not clear how to introduce the FR2 frequency for NTN, e.g., Ka band is not all in FR2-1.

	Ericsson
	To be revised
	See comments in the dedicated folder.

	ZTE
	
	Fine to remove the FR2

	Hughes/EchoStar
	To be revised
	Suggest to removing the FR2 section, OK with EAB’s edits

	Omnispace
	
	Fine if we remove FR2



Moderator recommendation: Document to be revised and continue discussion in the 2nd round.

Sub-topic 4-4
Sub-topic description: CRs to TS 38.104
Open issues and candidate options before e-meeting:
Issue 4-4-1: CR to TS 38.104 – see R4-2204195 (Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat), CR for TS 38.104: capturing HAPS requirements
· Proposals
· Option 1: Agree CR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [102-e][308] folders in both Round 1 and Round 2.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree with the CR
	

	Huawei
	Agree
	

	ZTE
	Partially disagree 
	Why BS type 2-o is also inclued in HAPS?  

	Intelsat
	Agree
	

	Nokia
	Agree
	We are okay to remove BS type 2-O

	SoftBank
	Agree
	Okay for remove BS type 2-O



Moderator recommendation: Document to be revised and continue discussion in the 2nd round.
Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	See above.



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.

Moderator suggests TP revisions in the 2nd round.

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  

	R4-2205232 (HUGHES Network Systems Ltd)
	to be revised

	R4-2205111 (Ligado Networks)
	to be revised

	R4-2205314 (HUGHES Network Systems Ltd)
	to be revised

	R4-2205555 (Nokia, Nokia Shanghai Bell)
	to be revised in case of any further comment

	R4-2205921 (THALES)
	to be revised

	R4-2203953 (CATT)
	to be revised

	R4-2205673 (THALES)
	to be merged with R4-2203952

	R4-2205730 (THALES)
	to be revised

	R4-2205667 (THALES)
	to be revised

	R4-2203952 (CATT)
	to be revised based on R4-2205673

	R4-2205437 (HUGHES Network Systems Ltd)
	to be revised	

	R4-2205476 (ZTE Corporation)
	to be revised

	R4-2204507 (Qualcomm Incorporated)
	to be revised

	R4-2205671 (THALES)
	to be revised

	R4-2205672 (THALES)
	to be revised

	R4-2205472 (ZTE Corporation)
	to be revised

	R4-2204195 (Softbank et al.)
	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”.

Discussion to continue in dedicated tables and folders, in the 2nd round.

Ericsson: we will provide our comments in the corresponding revised tdocs (if provided before the “revision deadline”).

	CR/TP number
	Comments collection

	R4-2205232 (HUGHES Network Systems Ltd)
	Company A  Ericsson: no revision has been provided.

	
	Company B

	
	

	R4-2205111 (Ligado Networks)
	Company A Ericsson: Revision looks ok

	
	Company B

	
	

	R4-2205314 (HUGHES Network Systems Ltd)
	Ericsson: No revision has been provided but we were ok with the initial tdoc.

	
	

	
	

	R4-2205555 (Nokia, Nokia Shanghai Bell)
	Ericsson: No revision has been provided but we were ok with the initial tdoc.

	
	Nokia: No comments were received so we propose to agree the initial Tdoc

	
	

	R4-2205921 (THALES)
	Ericsson: see comments in file

	
	THALES: took into account comments and revised the document.

	
	



Discussion to continue in dedicated tables and folders, in the 2nd round.
	CR/TP number
	Comments collection

	R4-2203953 (CATT)
	Ericsson: ok with the revision

	
	

	
	

	R4-2205730 (THALES)
	Company A Ericsson: No revision has been provided on time.

	
	THALES Decision on SAN classes was not clear. Contribution updated now.

	
	

	R4-2205667 (THALES)
	Company A Ericsson: No revision has been provided on time.

	
	THALES: Revision completed 

	
	

	R4-2203952 (CATT)
	Ericsson: See comments in file

	
	

	
	

	R4-2205437 (HUGHES Network Systems Ltd)
	Ericsson: No revision has been provided on time.

	
	

	
	

	R4-2205476 (ZTE Corporation)
	Ericsson: ok with the revision

	
	

	
	



Discussion to continue in dedicated tables and folders, in the 2nd round.
	CR/TP number
	Comments collection

	R4-2204507 (Qualcomm Incorporated)
	Company A Ericsson: ok with the revision

	
	Company B

	
	

	R4-2205671 (THALES)
	Company A  Ericsson: No revision has been provided on time.

	
	THALES : Revision updated 

	
	

	R4-2205672 (THALES)
	Ericsson: No revision has been provided on time.

	
	THALES: Revision updated

	
	

	R4-2205472 (ZTE Corporation)
	Ericsson: ok with the revision

	
	

	
	

	R4-2204195 (Softbank et al.)
	Ericsson: ok with the revision

	
	Nokia: Ok with the revision

	
	



Moderator Note1: The recommendations have been captured at the end of the document, in Topic #6.


































Topic #5: HAPS Generalities
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	TDoc Number
	Company
	Proposals / Observations

	R4-2205554
	Nokia, Nokia Shanghai Bell
	Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-5) RF and performance requremens. 
Observation 2:	HAPS specific technical specifications, if any, is agreed to be introduced in 38.104.
Observation 3:	There is no need to define UE specific requirements related to HAPS.
Observation 4:	Co-existence considarations when HAPS is deployed is no different thatn those for TN.
Observation 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.
Proposal 1:	NR UEs as defined by current TS 38.101-1 can support HAPS deplyments with no additional changes needed in TS 38.101-1. 
Observation 6:	RAN4 shall identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
Observation 7:	NR band n1 fall in the ITU designated spectrum for HAPS.
Proposal 2:	Specify that HAPS can be deployed in band n1. 

	R4-2203536
	SoftBank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	Proposal 1: Add the description of HAPS operating band to TS 38.104 clause 5.2 as below.
5.2	Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 

NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.





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 5-1
Sub-topic description: Spectrum/NR bands for HAPS
Open issues and candidate options before e-meeting:
Issue 5-1-1: NR operating band for HAPS
· Proposals
· Option 1: Specify that HAPS can be deployed in band n1.
· Recommended WF
· Option 1 (if no other options). 

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Ericsson
	Option1

	Huawei
	Option 1

	Nokia
	Option 1

	SoftBank
	Option 1




Issue 5-1-2: Description of HAPS operating band to TS 38.104
· Proposals
· Option 1: Add the description of HAPS operating band to TS 38.104 clause 5.2 as below.5.2	Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 

NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.

· Recommended WF
· Option 1 (if no other options). 

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Ericsson
	Option 1

	Huawei
	Option 1

	Nokia 
	Option 1

	SoftBank
	Option 1




Sub-topic 5-2
Sub-topic description: HAPS technical specifications related to UE side
Open issues and candidate options before e-meeting:
Issue 5-2-1: HAPS UE
· Proposals
· Option 1: NR UEs as defined by current TS 38.101-1 can support HAPS deployments with no additional changes needed in TS 38.101-1
· Recommended WF
· Option 1 (if no other options). 

Question: Which is the company preference for the above option?
[Note: Companies are encouraged to provide justification for their choices.]
	Company
	Comments Option 1

	Qualcomm
	OK with option 1.

	Ericsson
	Option 1

	Huawei
	OK with option 1.

	Nokia
	Option 1 - HAPS have already been deployed utilizing LTE and LTE UE.  Extension to NR is straightforward.

	SoftBank
	Option 1



Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	See above



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 

	Issue 5-1-1: 
NR operating band for HAPS
	Proposal 5-1-1-1: Specify that HAPS can be deployed in band n1.

	Issue 5-1-2: 
Description of HAPS operating band to TS 38.104 


	Proposal 5-1-2-1: Add the description of HAPS operating band to TS 38.104 clause 5.2 as below.5.2	Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 

NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.


	Issue 5-2-1: HAPS UE 
	Proposal 5-2-1-1: NR UEs as defined by current TS 38.101-1 can support HAPS deployments with no additional changes needed in TS 38.101-1




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”.

Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:

Question: Do you agree with proposals Proposal 5-x-y-z below?
	Company
	Proposal 5-1-1-1
	Proposal 5-1-2-1
	Proposal 5-2-1-1

	Qualcomm
	Agree
	Agree
	Agree

	Ericsson
	Agree
	Agree
	Agree

	SoftBank
	Agree
	Agree
	Agree

	Nokia
	Agree
	Agree
	Agree




Moderator Note1: The second round discussions and agreements are further captured in “Way Forward on NTN_solutions_Part1”, Tdoc number R4-2207346, which was approved during RAN4#102-e meeting.




















Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Way Forward on NTN_solutions_Part1
	THALES
	Document # R4-2207346
WF [102-e][308] NTN_Solutions_Part1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2207165
	Email discussion summary for [102-e][308] NTN_Solutions_Part1
	THALES
	To be revised
	R4-2207165 revised to R4-2207438

	R4-2205232
	TP TR 38.863 7.4.1 NTN UE Requirement (General)

	HUGHES Network Systems Ltd
	To be revised
	

	R4-2205111
	TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges
	Ligado Networks
	To be revised
	

	R4-2205314
	TP to TR 38.863 on Section 5.2 NTN Satellite band
	HUGHES Network Systems Ltd
	to be revised
	

	R4-2205555
	TP to TR 38.863 Regulatory aspects for HAPS
	Nokia, Nokia Shanghai Bell
	to be revised 
	to be revised       in case of any further comment

	R4-2205921
	Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863
	THALES
	to be revised
	

	R4-2203953
	TP for 38.108: clause 5.3&5.4 on system parameters
	CATT
	to be revised
	

	R4-2205673
	Draft text proposal for Clause 4.3 Requirement reference points - TS 38.108
	THALES
	to be merged 
	to be merged with R4-2203952

	R4-2205730
	Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108
	THALES
	to be revised
	

	R4-2205667
	Draft text proposal for Annex B - TS 38.108
	THALES
	to be revised
	

	R4-2203952
	TP for 38.108: clause 4.3 requirement reference point
	CATT
	to be revised
	to be revised based on R4-2205673

	R4-2205437
	TP to TR 38.108 on 4.5 Regional Requirement
	HUGHES Network Systems Ltd
	to be revised
	

	R4-2205476
	TP for TS 38.108: General (5.1) and Operating Band (5.2)
	ZTE Corporation
	to be revised
	

	R4-2204507
	TP on TS 38.101-5 for UE channel bandwidth and channel arrangement
	Qualcomm Incorporated
	to be revised
	

	R4-2205671
	Draft text proposal for Clause 3 - TS 38.101-5
	THALES
	to be revised
	

	R4-2205672
	Draft text proposal for Clause 4 - TS 38.101-5
	THALES
	to be revised
	

	R4-2205472
	TP for TS 38.101-5: General (5.1) and Operating Band (5.2)
	ZTE Corporation
	to be revised
	

	R4-2204195
	CR for TS 38.104: capturing HAPS requirements
	
	Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	to be revised
	

	
	
	
	
	



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
	Title
	Source
	Recommendation 
	Comments

	R4-2207330
	TP TR 38.863 7.4.1 NTN UE Requirement (General)

	HUGHES Network Systems Ltd
	Agreeable

	Available in the inbox
Considered for final round GTW checking

	R4-2207338
	TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges
	Ligado Networks
	Agreeable

Approved
	(submitted in the R4-2205111 folder)

	R4-2207333
	TP to TR 38.863 on Section 5.2 NTN Satellite band
	HUGHES Network Systems Ltd
	Agreeable

	Available in the inbox
Considered for final round GTW checking

	R4-2207339
	TP to TR 38.863 Regulatory aspects for HAPS
	Nokia, Nokia Shanghai Bell
	Agreeable
Approved
	(submitted in the R4-2205555 folder)

	R4-2207345
	Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863
	THALES
	Agreeable
Approved
	Revised, seems agreeable

	R4-2207331
	TP for 38.108: clause 5.3&5.4 on system parameters
	CATT
	Approved
	(submitted in the R4-2203953 folder)

	R4-2207336
	Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108
	THALES
	Agreeable
Approved
	Seems agreeable

	R4-2207342
	Draft text proposal for Annex B - TS 38.108
	THALES
	Merged
	Revised and submitted, merged with ZTE Tdoc R4-2207363 (submitted to [310] instead of [308])

	R4-2207337
	TP for 38.108: clause 4.3 requirement reference point
	CATT
	Agreeable
Approved
	to be revised based on R4-2205673

	R4-2207340
	TP to TR 38.108 on 4.5 Regional Requirement
	HUGHES Network Systems Ltd
	Agreeable

	Available in the inbox
Considered for final round GTW checking

	R4-2207335
	TP for TS 38.108: General (5.1) and Operating Band (5.2)
	ZTE Corporation
	Agreeable

	Available in the inbox
Considered for final round GTW checking

	R4-2207332
	TP on TS 38.101-5 for UE channel bandwidth and channel arrangement
	Qualcomm Incorporated
	Agreeable
Approved
	Revised, seems agreeable (submitted in the R4-2204507 folder)

	R4-2207343
	Draft text proposal for Clause 3 - TS 38.101-5
	THALES
	Agreeable
Approved
	Revised, seems agreeable

	R4-2207344
	Draft text proposal for Clause 4 - TS 38.101-5
	THALES
	Agreeable
Approved
	Revised, seems agreeable

	R4-2207334
	TP for TS 38.101-5: General (5.1) and Operating Band (5.2)
	ZTE Corporation
	Agreeable

	Available in the inbox
Considered for final round GTW checking

	R4-2207341
	CR for TS 38.104: capturing HAPS requirements
        
	Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	Agreeable
Approved
	Revised, seems agreeable (submitted in the R4-2204195 folder)

	R4-2207346
	Way Forward on NTN_solutions_Part1
	THALES
	Agreeable
Approved
	Revised prior to the submission, after correcting a typo.



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

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	Nokia
	Johannes Hejselbaek
	Johannes.hejselbaek@nokia.com

	THALES
	Dorin Panaitopol
	

	Inmarsat
	Luca Lodigiani
	Luca.lodigiani@inmarsat.com

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.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)





Appendix: Companies contribution summary

Contribution summaries for [102-e][308] NTN_Solutions_Part1 thread are as follows:
	TDoc Number
	Company
	Proposals / Observations

	R4-2203964
	CATT
	It is proposed the following is included in the Rel-17 UE feature list for NTN 64QAM: see also Annex 8. 


	R4-2205232
	HUGHES Network Systems Ltd
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP TR 38.863 7.4.1 NTN UE Requirement (General)

	R4-2205554
	Nokia, Nokia Shanghai Bell
	Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-5) RF and performance requremens. 
Observation 2:	HAPS specific technical specifications, if any, is agreed to be introduced in 38.104.
Observation 3:	There is no need to define UE specific requirements related to HAPS.
Observation 4:	Co-existence considarations when HAPS is deployed is no different thatn those for TN.
Observation 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.
Proposal 1:	NR UEs as defined by current TS 38.101-1 can support HAPS deplyments with no additional changes needed in TS 38.101-1. 
Observation 6:	RAN4 shall identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
Observation 7:	NR band n1 fall in the ITU designated spectrum for HAPS.
Proposal 2:	Specify that HAPS can be deployed in band n1. 

	R4-2203953
	CATT
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for 38.108: clause 5.3&5.4 on system parameters

	R4-2204507
	Qualcomm Incorporated
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
TP on TS 38.101-5 for UE channel bandwidth and channel arrangement

	R4-2203956
	CATT
	pCR moved to [102-e][310]

	R4-2205673
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4.3 Requirement reference points - TS 38.108

	R4-2205730
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4.4 Satellite Access Node classes - TS 38.108

	R4-2205048
	Ericsson
	Observation1: Considering the different noise figure value for the different type of satellites, the following SAN classes should be considered: LEO and GEO.
Observation2: Considering the different IoT level for the different type of satellites, the following SAN classes should be considered: LEO600, LEO1200 and GEO.
And, based on those observations, we made the following proposal:
Proposal: RAN4 should introduce the following SAN classes: GEO, LEO600 and LEO1200 for SAN type 1-H and type 1-O.

	R4-2205111
	Ligado Networks
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TR 38.863: Regulatory aspects for NTN satellite access nodes and UEs operating in UL1626.5-1660.5 MHz and DL 1525-1559 MHz frequencies ranges

	R4-2205314
	HUGHES Network Systems Ltd
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.863 on Section 5.2 NTN Satellite band

	R4-2205733
	THALES
	Withdrawn

	R4-2205555
	Nokia, Nokia Shanghai Bell
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.863 Regulatory aspects for HAPS

	R4-2205671
	THALES
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 3 - TS 38.101-5

	R4-2205672
	THALES
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clause 4 - TS 38.101-5

	R4-2205667
	THALES
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Annex B - TS 38.108

	R4-2205921
	THALES
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
Draft text proposal for Clauses 7, 7.1, 7.2, 7.3 in TR 38.863

	R4-2205051
	Ericsson
	Observation1: There is no procedure to guarantee a NTN UE will not connect to a SAN when there is adjacent TN coverage.
Observation2: For all cases, the coexistence simulations have always assumed that the NTN UEs will be either dropped at the TN clusters edge or with an isolation distance from this edge.
Proposal1: Capture the following note in TS 38.108 and TS 38.101-5: 
Note: NTN operation is assumed to be outside a Terrestrial Network operating in an adjacent channel/band.
Proposal2: Capture the above note in the scope sub-clause of TS 38.108 and TS 38.101-1.

	R4-2204195
	Softbank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	CR to TS 38.104 to be discussed in the dedicated 1st round & 2nd round folders.
CR for TS 38.104: capturing HAPS requirements

	R4-2203952
	CATT
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for 38.108: clause 4.3 requirement reference point

	R4-2203536
	SoftBank, Deutsche Telekom, Ericsson, NTT Docomo, KDDI, Nokia, Intelsat
	Proposal 1: Add the description of HAPS operating band to TS 38.104 clause 5.2 as below.
[bookmark: _Toc21127425][bookmark: _Toc37267487][bookmark: _Toc61178806][bookmark: _Toc45893402][bookmark: _Toc37260099][bookmark: _Toc44712089][bookmark: _Toc53178129][bookmark: _Toc53178580][bookmark: _Toc61179276][bookmark: _Toc36817183][bookmark: _Toc29811631][bookmark: _Toc67916572][bookmark: _Toc82621710][bookmark: _Toc74663170]5.2	Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 

NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.

	R4-2205437
	HUGHES Network Systems Ltd
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP to TR 38.108 on 4.5 Regional Requirement

	R4-2205476
	ZTE Corporation
	TP to TS 38.108 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TS 38.108: Genera(5.1) and Operating Band(5.2)

	R4-2205472
	ZTE Corporation
	TP to TS 38.101-5 to be discussed in the dedicated 1st round & 2nd round folders.
TP for TS 38.101-5: Genera(5.1) and Operating Band(5.2)



















Appendix: Proposed Rel-17 UE feature list for NTN 64QAM

	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory /Optional

	[22. NR_NTN_solutions 
	[22-1]
	64QAM for PDSCH
	64QAM for PDSCH
	[N/A]
	[Yes]
	[No]
	[UE does not support higher modulation 64QAM for PDSCH for NTN. The network cannot schedule 64QAM for PDSCH when DL propagation condition is good enough.]
	[Per Band]
	[FDD only]
	[FR1 only]
	[N/A]
	[N/A]
	[Optional with capability signalling]

	[22. NR_NTN_solutions 
	[22-2]
	64QAM for PUSCH
	64QAM for PUSCH
	[N/A]
	[Yes]
	[No]
	[UE does not support higher modulation 64QAM for PUSCH for NTN. The network cannot schedule 64QAM for PUSCH when DL propagation condition is good enough.]
	[Per Band]
	[FDD only]
	[FR1 only]
	[N/A]
	[N/A]
	[Optional with capability signalling]
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