3GPP TSG-SA WG2#162	S2-2404413
Changsha, China, 15-19 April 2024	(was S2-240xxxx)

Source:	Qualcomm Incorporated
Title:	Interim Conclusions for KI#1
Document for:	Discussion/Approval
Agenda Item:	19.1
Work Item / Release:	FS_5GSAT_ARCH_Ph3/Rel.19
Abstract of the contribution: Proposes interim conclusions for KI#1. 

1.	Discussion
For this key issue, 14 solutions documented in TR 23.700-29 v0.4.0. The alternative solutions can be split in the following categories: 
Cat.1) 	Solutions which do not propose an intermediate IWF or proxy that can hide the mobility of eNB/gNB that is on board the satellite is NOT used, and therefore migration of moving eNB/gNB (disconnecting and reconnecting a moving eNB/gNB leaving an area controlled by the CN) is needed
Example sol.1, 2, 3 etc
Cat. 2) 	Solutions which propose an intermediate IWF or proxy between the moving eNB/gNB and CN
Example sol. 9,10
For solutions in Cat.1) the following aspects need to be addressed: 
· How does the RAN node connect to an AMF/MME on the ground, including what information will be exchanged between RAN and CN?
· Proposal 1: Use existing NG/S1 setup and NG/S1 configuration update messages. A new NG/S1 disconnect message to tear down an existing connection can be decided by RAN3.
· How to efficiently manage N2/S1 connections due to the RAN node's movement?
· Proposal 2: RAN node can “bootstrap” logical eNB/gNB in make before break fashion that would allow the eNB/gNB covering the new area to be activated before the “old” eNB/gNB is disconnected. In order to assist the UEs existing RRC SIB19, t-service can be used and indicate to the UEs the time information on when a cell provided via NTN system is going to stop serving the area it is currently covering. 
· How does RAN node get to know what cell-id and TAC to broadcast? 
· Proposal 3: It can be configured via OAM to the RAN and RAN can communicate the same to AMF/MMEE via with NG/S1 setup (existing procedure)
· And how does an AMF/MME page a UE?
· Proposal 4: AMF/MME will page the UE to the eNB/gNB and TA-list the UE is registered using existing procedures i.e. the mapped cell-id and last used eNB/gNB if “recommended cells and eNB/gNB to page” functionality is used
· How to switch a (possibly static) UE from one moving RAN node to another?
· Proposal 5: Use S1/N2 or Xn/X2 handover procedures. 
· How to handle S1/N3 data transport issues for the moving RAN node like feeder link switchover? 
· Proposal 6: SA2 can make the assumption that the IP transport allowing on-board eNB/gNB to communicate with ground-based 3GPP core network has to be reliable and support the mechanisms for NG data transport defined in TS 38.414 and S1 data transport defined in TS 36.414. The rest of  S1/N3 data transport issues are out of scope of SA2. 
For solutions in cat.2 the following aspects need to be addressed: 
· What roles does the “intermediate GW” node play towards the CN? 
· Proposal 7: Intermediate GW plays the role of “earth fixed” eNB/gNB
· Which procedures are in scope of SA2? E.g. between IWF and CN or also between eNB/gNB and IWF?
· Proposal 8: SA2 is only responsible for the procedures for N2/N3 interfaces i.e. between the Intermediate GW and AMF/MME. Other interfaces between the intermediate GW and the moving eNB/gNB are out of scope of SA2.
· How to reflect the geo specific cell-ids and TACs in the CN?
· Proposal 9: Intermediate GW should be responsible for propagating the additional ULI information to AMF/MME with the mapped cell-id and TAC information as is the case in existing NTN architecture.
· How to support handover between satellites with common or different earth station locations?
· Proposal 10: With intra or inter-intermediate GW handover.
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-029. In addition it is proposed to communicate the agreed interim conclusions to RAN3, CC’ing SA3, RAN2 in an LS in order to receive feedback before the conclusion are finalised. 
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc146636846][bookmark: _Toc148441198][bookmark: _Toc151176064][bookmark: _Toc151701872][bookmark: _Toc157597099][bookmark: _Toc158029092]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.1	Interim Conclusions for Key Issue #1
The alternative solutions for this key issue can be split in the following categories: 
Cat.1) 	Solutions which do not propose an intermediate IWF or proxy that can hide the mobility of eNB/gNB that is on board the satellite, and therefore migration of moving eNB/gNB (disconnecting and reconnecting a moving eNB/gNB leaving an area controlled by the CN) is needed
Cat. 2) 	Solutions which propose an intermediate IWF or proxy (called Intermediate GW for convenience) between the moving eNB/gNB and CN
For solutions in Cat.1) the following principles of system behaviour apply:
- 	eNB/gNB uses existing NG/S1 setup and NG/S1 configuration update messages. 
NOTE: Whether a new NG/S1 disconnect message to tear down an existing connection needs to be defined will be decided by RAN3 .
-	A new logical eNB/gNB can be bootstrapped in make before break fashion that would allow the eNB/gNB covering the new area to be activated before the “old” eNB/gNB is disconnected. In order to assist the UEs existing RRC SIB19, t-service as defined in TS 38.331 [x] can be used and indicate to the UEs the time information on when a cell provided via NTN system is going to stop serving the area it is currently covering.
-	Cell-id and TAC that will be broadcast can be configured with NG/S1 setup (existing procedure) via OAM in RAN/AMF/MME.
-	AMF/MME will page the UE to the eNB/gNB and TA-list the UE is registered using existing procedures i.e. the mapped cell-id and eNB/gNB if “recommended cells and eNB/gNB to page” functionality is used.
-	In order to switch a UE from one moving eNB/gNB to another existing S1/N2 or Xn/X2 handover procedures are used.
-	It is assumed that the IP transport allowing on-board eNB/gNB to communicate with ground-based 3GPP core network has to be reliable and support the mechanisms for NG data transport defined in TS 38.414 [w] and S1 data transport defined in TS 36.414 [z]. Other aspects of  S1/N3 data transport issues are out of scope of SA2.
For solutions in Cat.2) the following principles of system behaviour apply:
- 	Intermediate GW plays the role of “earth fixed” eNB/gNB.
-	Intermediate GW uses existing N2/N3/S1 interfaces to connect to AMF/MME. Other interfaces between the intermediate GW and the moving eNB/gNB are out of scope of SA2.
-	Intermediate GW is responsible for propagating the additional ULI information to AMF/MME with the mapped cell-id and TAC information as is the case in existing NTN architecture defined in TS 23.501 [2] and TS 23.401 [5].
-	In order to support handover between satellites with common or different earth station locations, existing procedures to support intra or inter-intermediate GW handover are used.
Editor’s Note: Whether the normative work will be based on principles that apply to cat.1 solutions or both cat.1 and cat.2 will be decided after feedback from RAN WGs.
Editor’s Note: Other principles of system behaviour are FFS.
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