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Document for:	Information
Introduction
This document is a summary of the proposals made in the contributions submitted under AI 9.15.1 and AI 9.15.3 for the RAN4#110bis meeting.
Please also note the draft TSG-RAN WG4#110bis meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [110bis][315] NR_NTN_Ph3-Core are:

-------------------------------------- Items led by other WGs --------------------------------------------------------------
9.15 Non-Terrestrial Networks (NTN) for NR Phase 3 [NR_NTN_Ph3]
9.15.1 General aspects (work plan) [NR_NTN_Ph3-Core]
9.15.2 UE RF requirements [NR_NTN_Ph3-Core]
9.15.3 SAN RF requirements [NR_NTN_Ph3-Core]
9.15.4	Moderator summary and conclusions [NR_NTN_Ph3] 

With the following pre-meeting deadlines:
· Before April 8 (Monday): Session chairs will provide the list of topics with moderator assignments.
· April 11 (Thursday), 17:00 UTC: Moderators provide the initial summary for a topic
· April 12 (Friday), 12:00 UTC: Deadline for companies review of initial summary
· April 13 (Saturday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· April 14 (Sunday): Session chairs share the initial meeting notes taking moderators summary in consideration
And the following pre-meeting and meeting schedule: 
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The following documents are considered for discussion in [110bis][315] NR_NTN_Ph3-Core:



	TDoc Number
	TDoc Type
	Title
	Company/Source
	General Purpose
	Agenda Item

	R4-2404869
	other
	General overview on RAN4 RF scope
	Ericsson
	Approval
	9.15.1

	R4-2405922
	discussion
	Non-Terrestrial Networks (NTN) for NR Phase 3: Support of regenerative payload
	Huawei, HiSilicon
	Discussion
	9.15.3

	R4-2405646
	other
	Discussion on RF requirement for NTN SAN in Rel-19
	ZTE Corporation
	Approval
	9.15.3

	R4-2405647
	draftCR
	draft CR to TS 38.108 the introduction of regenerative SAN
	ZTE Corporation
	Endorsement
	9.15.3

	R4-2405082
	other
	SAN RF requirements
	Nokia
	Discussion
	9.15.3

	R4-2405317
	discussion
	Initial view on SAN RF impact for Rel-19 NTN Phase 3 WI
	Samsung
	Discussion
	9.15.3

	R4-2404871
	other
	SAN RF impact overview
	Ericsson
	Approval
	9.15.3




The current list of topics/sub-topics/issues prior to the meeting is:
· Topic #1: Topics to address for NR_NTN_Ph3-Core
* Include band definition
· Sub-topic 1-1: General discussion
· Issue 1-1-1: RedCap
· Sub-topic 1-2: Regenerative payload
· Issue 1-2-1: Figures for regenerative payload
· Issue 1-2-2: Regenerative payload specification in RAN4
· Issue 1-2-3: CU/DU split
· Sub-topic 1-3: DL coverage enhancements for FR1-NTN or FR2-NTN
· Issue 1-3-1: Cell DTX
· Issue 1-3-2: RF requirement enhancements for spatial domain techniques
· Issue 1-3-3: Network energy saving
· Sub-topic 1-4: UL capacity/throughput enhancements for FR1-NTN
· Issue 1-4-1: OOC
· Sub-topic 1-5: Broadcast service
· Issue 1-5-1: RAN4 SAN RF impact

· Topic #2: Draft CRs & CRs.
· Sub-topic 2-1: Draft CRs to TS 38.108 Rel-19
· Issue 2-1-1: Draft CR for transparent/regenerative payload


Topic #1: Topics to address for NR_NTN_Ph3-Core
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404869
	Ericsson
	Proposal-1: Network energy saving feature in Rel-18 can be starting point for RF impact analysis for NTN DL coverage enhancement objective.
Proposal-2: Wait RAN1 reach conclusions on OCC feature before RAN4 start to evaluate the RF impact
Proposal-3: No RAN RF work on the regenerative payload objective.
Proposal-4: Start the RedCap UE RF requirement work in this meeting.

	R4-2405922
	Huawei, HiSilicon
	Proposal 1: Keep the existing Rel-17/18 SAN figures in TS 38.108, covering both the non-regenerative, as well as the regenerative payload options. 
Proposal 2: Add clarification note in the Scope of the Rel-19 version of the TS 38.108 specification, clarifying that this version of the specification covers both non-regenerative, as well as regenerative payload options.

	R4-2405646
	ZTE Corporation
	Proposal 1: capture the following definition and diagrams in the TS 38.108 specification. 
For regenerative NTN payload:
Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompass a regenerative NTN payload on board a NTN platform.
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Figure 4.3.2-1a: Radiated and conducted reference points for regenerative SAN type 1-H
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Figure 4.3.3-1a: Radiated reference points for regenerative SAN type 1-O and BS type 2-O

	R4-2405082
	Nokia
	Observation 1: The current UE/SAN RF parameters are still considered to be sufficient to establish the communications between UEs and GSO/NGSO satellites. It is not clear for RAN4 which UE RF requirements need to be changed concerning the first and second objectives of the new WID.
Proposal 1: RAN4 waits for further progress on RAN1 work items to identify the RF requirement enhancements needed for NR NTN phase 3 for objectives 1 and 2.
Observation 2: It is clear that the SRI interface of the feeder link will be different from the current RF SRI interface for the regenerated satellites. However, the RF requirements may be impacted and need to be redefined based on a solid conclusion from RAN1. 
Proposal 2: Check with RAN1 how to split the CU-DU between the satellites and the NTN gateway. The corresponding SRI interface may be impacted based on the RAN1 progress.

	R4-2405317
	Samsung
	Observation 1: It’s FFS whether any SAN Tx power requirements for objective 1 with power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.  
Observation 2: No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 2, 3 and 5.
Observation 3: From RAN4 SAN RF requirements perspective, NTN payload is treated together as single node/entity (SAN) regardless of payload on satellite or payload on the ground. 
Observation 4: Existing RAN4 SAN RF requirements can be applied for the case with gNB on board. 
Observation 5: FFS whether RAN4 SAN RF requirements reference points need to be updated or not pending on further progress from RAN3/RAN2. 
Observation 6: SAN RF conformance test procedure/set-up may need to be updated with the assumption of gNB on board i.e., no gateway emulator (this part can be further discussed in SAN RF conformance phase).
Table 1: Summary of expected SAN RF impact 
	Objectives
	Expected SAN RF impact

	Objective 1: DL coverage enhancement 
	FFS impact on SAN Tx power pending on RAN1 design on SAN per beam power sharing schemes 

	Objective 2: UL coverage enhancement
	No impact

	Objective 3: Broadcast service over NTN
	No impact 

	Objective 4: regenerative Payload
	FFS impact on SAN RF requirement reference point defintion pending on progress from RAN3/RAN2
FFS on the impact for SAN RF conformance test procedure/set-up

	Objective 5: Redcap over NTN
	No impact




	R4-2404871
	Ericsson
	Observation 1: The beam switching delay incurs the system overhead for a full load system.
Observation 2: No data transmission during the beam switching time incurs the system overhead for full load system
Proposal-1: No RF impact due to the Cell TX (e.g The NES Cell DTX RF conclusion due to Cell DTX can be reused ) assuming the transient time occurs during the beam OFF status.
Proposal-2: RAN4 can send LS to RAN1 to notify if beam switching delay has other value than 0.
Proposal-3: No need to consider the spatial and power domain in Rel-18 NES impact on NTN RF for now.




Sub-topic 1-1
Sub-topic description: General discussion
Issue 1-1-1: RedCap
· Proposals: 
· Start the RedCap UE RF requirement work in this meeting. (P4/R4-2404869)
· No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 5 (RedCap) (O2/R4-2405317)
· Recommended WF
· TBD, Agree if no controversial comments. 
· Note from the moderator: A company proposed to consider 1st bullet under NTN UE RF discussion topic for Rel-19 (AI 19.15.2, RAN4#110bis). However, since this topic since very general and contributions were already done in this sense for RAN4#110bis, it could still be agreed (if such agreement is required).
· Proposed WF for the moderator: If no controversial comments, the 2 bullets can be agreed together as a single proposal (since complementary to each other). 







Sub-topic 1-2
Sub-topic description: Regenerative payload
Issue 1-2-1: Figures for regenerative payload
· Proposals:
· Proposal 1: Keep the existing Rel-17/18 SAN figures in TS 38.108, covering both the non-regenerative, as well as the regenerative payload options. (P1/R4-2405922)
· Proposal 2: Capture the following definition and diagrams in the TS 38.108 specification. (P1/R4-2405646)
	For regenerative NTN payload:
Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompass a regenerative NTN payload on board a NTN platform.
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Figure 4.3.2-1a: Radiated and conducted reference points for regenerative SAN type 1-H
[image: ]
Figure 4.3.3-1a: Radiated reference points for regenerative SAN type 1-O and BS type 2-O
· Recommended WF
· Moderator note1: both Proposal 1 and Proposal 2 seem to be incomplete since the upper layer functionalities are not represented. 
· Moderator note 2: (At least some) ground gNB functions should be represented on the right-hand side of the GW, between Feederlink and NTN payload RF, as part of NTN payload.






Issue 1-2-2: Regenerative payload specification in RAN4
· Proposals: 
· No RAN RF work on the regenerative payload objective. (P3/R4-2404869)
· Add clarification note in the Scope of the Rel-19 version of the TS 38.108 specification, clarifying that this version of the specification covers both non-regenerative, as well as regenerative payload options. (P2/R4-2405922)
· Existing RAN4 SAN RF requirements can be applied for the case with gNB on board. (O4/R4-2405317)
· Observation 3: From RAN4 SAN RF requirements perspective, NTN payload is treated together as single node/entity (SAN) regardless of payload on satellite or payload on the ground.  (O3/R4-2405317)
· Recommended WF
· TBD, Agree if no controversial comments.


Issue 1-2-3: CU/DU split
· Proposals: (P2/R4-2405082)
· Check with RAN1 how to split the CU-DU between the satellites and the NTN gateway. The corresponding SRI interface may be impacted based on the RAN1 progress.
· Recommended WF
· TBD
· Moderator note1: Why check with RAN1? Why not RAN3/RAN2? 
· Moderator note2: And why CU-DU split? The current WID Rel-19 is only for full gNB on board of satellite.
· Moderator note3: NTN gateway does not contain any gNB functions.


Sub-topic 1-3
Sub-topic description: DL coverage enhancements for FR1-NTN or FR2-NTN
Issue 1-3-1: Cell DTX
· Proposals: (P1/R4-2404871)
· No RF impact due to the Cell TX (e.g The NES Cell DTX RF conclusion due to Cell DTX can be reused) assuming the transient time occurs during the beam OFF status.
· Recommended WF
· TBD, differentiate discussion between SAN TS and VSAT TS?
· Agree if no controversial comments.






Issue 1-3-2: RF requirements enhancements for spatial domain techniques
· Proposals: 
· Proposal 1: RAN4 can send LS to RAN1 to notify if beam switching delay has other value than 0. (P2,O2/R4-2404869)
· No data transmission during the beam switching time incurs the system overhead for full load system
· Proposal 2: RAN4 waits for further progress on RAN1 work items to identify the RF requirement enhancements needed for NR NTN phase 3 for objective 1 (DL coverage Enhancements). (P2/R4-2405082, O1/R4-2405317)
· Recommended WF
· TBD if Proposal 1, Proposal 2, or both (e.g. wait RAN1 and at the same time send to RAN1 a request with respect to what delay assumptions are used for DL coverage enhancements).
· Moderator note 1: RAN1 agreement seems to be related to “steering latency”, not “switching latency/delay”
· RAN1 Agreement 
· For NR NTN Rel-19 DL coverage evaluation, a value of beam steering latency equal to 0 at least if phase array antenna is assumed.
· Values different from 0 can be optionally reported
· Moderator note 2: The RAN1 agreement clearly indicates “Values different from 0 can be optionally reported”
· Moderator note 3: Clarify with proponent if the question is related to FR1 or FR2, or both.


Issue 1-3-3: Network energy saving
· Proposals: 
· Proposal 1:
· Network energy saving feature in Rel-18 can be starting point for RF impact analysis for Rel-19 NTN DL coverage enhancement objective. (P1/R4-2404869)
· No need to consider the spatial and power domain in Rel-18 NES impact on NTN RF for now. (P3/R4-2404871)
· Proposal 2: 
· It’s FFS whether any SAN Tx power requirements for objective 1 with power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.  (O1/R4-2405317)
· Recommended WF
· TBD, 
· Proposed WF from moderator: Agree with Proposal 1 if no controversial comments. Add Proposal 2 as a Note.




Sub-topic 1-4
Sub-topic description: UL capacity/throughput Enhancements for FR1-NTN
Issue 1-4-1: OCC
· Proposals: 
· Wait RAN1 reach conclusions on OCC feature before RAN4 start to evaluate the RF impact. (P2/R4-2404869)
· RAN4 waits for further progress on RAN1 work items to identify the RF requirement enhancements needed for NR NTN phase 3 for objective 2 (UL capacity/throughput Enhancements). (P2/R4-2405082)
· No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 2 (UL capacity/throughput Enhancements) (O2/R4-2405317)
· Recommended WF
· TBD, Agree if no controversial comments.

Sub-topic 1-5
Sub-topic description: Broadcast service
[bookmark: _GoBack]Issue 1-5-1: RAN4 SAN RF impact
· Proposals: 
· No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 3 broadcast service) (O2/R4-2405317)
· Recommended WF
· TBD, Agree if no controversial comments.











Topic #2: Draft CRs & CRs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405647
	ZTE Corporation
	Update TS 38.108 Rel-19 - draft CR to TS 38.108 the introduction of regenerative SAN



Open issues summary
Sub-topic 2-1
Sub-topic description: This sub-topic is related to the submitted draft CRs
Issue 2-2-1: Draft CRs to TS 38.108
· Proposals: Check if the following draft CRs could be endorsed: 

	T-doc number
	Company
	Title
	To be Endorsed or Revised?

	R4-2405647
	ZTE Corporation
	Update TS 38.108 Rel-19 - draft CR to TS 38.108 the introduction of regenerative SAN
	




Recommendations for Tdocs
Existing tdocs
	Tdoc number
	Source
	Recommendation  
	Comments

	R4-2404869
	Ericsson
	Discuss
	

	R4-2405922
	Huawei, HiSilicon
	Discuss
	

	R4-2405646
	ZTE Corporation
	Discuss
	

	R4-2405647
	ZTE Corporation
	Revise/Endorse?
	Status to be checked in 1st round

	R4-2405082
	Nokia
	Discuss
	

	R4-2405317
	Samsung
	Discuss
	The moderator would appreciate if Samsung could introduce some of the Observations as Proposals.

	R4-2404871
	Ericsson
	Discuss
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