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1.	Discussion
Some clarifications are being proposed for this solution: 
1) Configuration of TAIs and cell-ids on the eNB/gNB on board is using existing methods 
2) eNB/gNB on board needs to continue to send cell-ids and TAIs where the UE is geographically located as in the current “bent pipe” architecture defined in clause 5.4.11.7 of TS 23.501.
3) there is no existing procedure in TS 38.413/ TS 36.413 to release eNB/gNB in CN. It is though possible to  perform NG/S1 RAN configuration update and therefore an existing RAN3 procedure defined in TS 38.413 cl. 8.7.2.2 can be re-used. Eventually the decision whether to define a new procedure or re-use the existing procedure is up to RAN3
4) Global RAN Node Id is part of the NG setup procedure and can be re-used. In the view of the authors the Global RAN Node Id does not need to correspond to the geographical area, because the additional information in the ULI will include the cell-id and TAI of where the UE is geographically located
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-029:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157596882][bookmark: _Toc158028860]6.1	Solution #1: N2/S1 disconnection for satellites leaving an area served by a CN
[bookmark: _Toc157596883][bookmark: _Toc158028861]6.1.1	Description
This is a solution addressing Key Issue #1.
The solution assumes that an eNB/gNB is on-board the satellite, and the EPC/5GC is on ground.
When a LEO satellite with an on-board eNB/gNB leaves an area served by a certain core network, there is no use of the N2/S1 interface anymore. It may even be that the satellite has no longer any ground connectivity towards that specific 5GC. To avoid errors in AMF/MME due to stale N2/S1 connections, e.g. AMF/MME sending paging requests or AMF configuration updates to a unavailable gNB/eNB, a graceful removal or update of the N2/S1 interface connection is proposed in this solution.
The TAC and cell ID broadcasted by the eNBs/gNBs are configured as specified in TS 38.300 [x] and TS 36.300 [13] with mechanisms out of scope of SA2.
The gNB/eNB on board will also provide NR TAI Information in User Location Information, in N2/S1 messages as in existing procedures for the “bent pipe” architecture e.g. as defined in TS 23.501 cl. 5.4.11.7. The information in the ULI representing, if known, also the cell-id and TAI where it is the “served” UE is geographically located e.g. it can be derived from the Coarse Location Info that is signalled in RRC for NR and WB-E-UTRAN. The AMF/MME may consider the NR TAI Information when it determines UE location and manages the UE location related functions (e.g. Mobility Restrictions) and when the AMF/MME provides user location information to other NFs (e.g. LMF).
This solution is based on the following basic principles and assumptions:
-	Possible Eenhancements to the N2 and S1 procedures so that an eNB/gNB on-board a satellite can disconnect or perform RAN configuration update for the N2/S1 interface when the eNB/gNB leaves an area served the core network (CN).
-	If/when the satellite returns to the area served by the CN, a new N2/S1 interface setup or config update is initiated based on the existing procedure. In this procedure as defined in TS 38.413 [12] the Global RAN Node Id of the RAN node is included and does not need to be geographically specific.
NOTE:	The protocol aspects and whether necessary changes are needed in related procedures of the NGAP/S1AP disconnect is to be determined by RAN3. The procedures, if agreed for normative work, would be documented in TS 36.413 [14] and TS 38.413 [12]. This solution only shows an example of how it could be done.
Editor's note:	It is FFS whether Earth-fixed cells and Earth-fixed TAs are used.
Editor's note:	It is FFS the eNB/gNB "setting" on the horizon passes control on per-cell basis to the eNB/gNB "rising" on the horizon, or whether the "setting" and "rising" eNB/gNB use different Cell IDs and TAIs.
Editor's note:	It is FFS whether the AMF perceives a different Global gNB ID for each satellite serving the same geographical area.
[bookmark: _Toc157596884][bookmark: _Toc158028862]6.1.2	Procedures




Figure 6.1.2-1: Release or perform Configuration Update of N2/S1 interface
1. 	The gNB/eNB knows, based on its ephemeris and configuration, that it is about to stop serving a certain 5GC/EPC area and it is about to lose the connectivity to the 5GC/EPC via a ground connection.
	Before triggering a disconnect or RAN Configuration Update of the N2/S1 interface, it is assumed that the gNB/eNB has e.g. triggered a handover (or a release in case of NB-IoT) to move the connected mode UEs to another gNB/eNB that is serving the area. How this is done is based on pre-rel-19 procedures and not impacted by this solution.
2. 	The gNB/eNB sends a N2/S1 Disconnect Request or RAN Configuration Update for all active N2/S1 connections to the 5GC/EPC.
3. 	The AMF/MME replies with an N2/S1 Disconnect Responseacknowledgement.
4. 	The gNB/eNB releases any UE context associated to the N2/S1 connections and removes the N2/S1 connection. The eNB/gNB is reconfigured to broadcast a different cell-id/TAC and therefore the UEs in idle mode will perform Registration Req./TAU. 
5. 	The AMF/MME releases any associated UE to CM-IDLEthe RRC_IDLE state and removes the N2/S1 connection.


Figure 6.1.2-2: Setup of N2/S1 interface
1. 	The gNB/eNB knows, based on its ephemeris and configuration, that it starts serving a certain AMF/MME.
2. 	The gNB/eNB sends a N2/S1 SETUP REQUEST or config update to the AMF/MME, based on existing N2/S1 procedures.
3. 	The AMF/MME provides a reply.
[bookmark: _Toc157596885][bookmark: _Toc158028863]6.1.3	Impacts to Services, Entities and Interfaces
NG-RAN and E-UTRAN:
-	Support for detecting when satellite is about to stop serving (and/or lose ground connectivity to) a given AMF/MME and trigger N2/S1 disconnect or use the existing RAN Configuration Update to release or update the N2/S1 connection. Whether a new procedure is needed will be decided by RAN3.
MME/AMF:
-	Support for N2/S1 procedure to release  N2/S1 connection and delete corresponding context. Whether it is needed will be decided by RAN3
>>>>END OF CHANGES<<<<
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