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Abstract of the contribution: This contribution proposes a solution for KI#1 of FS_5GSAT_ARCH_Ph3.
1 [bookmark: _Hlk87257355]Introduction
KI#1 focus on examining whether and how deploying regenerative payloads on LEO/MEO satellites impacts the 5GS and EPS. In the case of regenerative payloads, when a gNB is embedded in the satellite, it results in the termination of the NG-AP interface at the satellite. In such situations, the feeder link may need to switch from the source NTN GW to the target NTN GW when a LEO/MEO satellite moves out of the NTN GW’s coverage area. The regenerative satellite payload could be served, before and after the feeder link switchover, by different AMFs.
This differs from the transparent payload scenarios, where the gNB is typically situated on the ground alongside the NTN GW, and the switchover of the feeder link affects only the Uu interface, leaving the NG-AP interface and N3 interface unaffected.
To address this scenario, in this solution, the feeder link switchover triggered registration procedure is proposed to allow the gNB to connect with a new AMF.
2	Proposal
It is proposed to agree the following changes to TR 23.700-29.

Start of Changes
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc146636841][bookmark: _Toc148441193][bookmark: _Toc151176059][bookmark: _Toc151701867]6.X	Solution #X: Support of Feeder Link Switchover for regenerative gNB payload in 5GS
<Solution Title>
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc146636842][bookmark: _Toc148441194][bookmark: _Toc151176060][bookmark: _Toc151701868]6.X.1	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.
[bookmark: _Toc22214910]This is a candidate solution to address Key Issue #1. Specifically, the solution proposes to enhance Registration procedure in 5GS to handle the scenario when the UE has been informed of the feeder link switchover.
Regenerative payloads, when there is an gNB embedded on the satellite, results in the termination of the NG-AP interface at the satellite. This configuration encounters challenge due to gNB nodes moving, which might lead to the feeder link switchover from a source NTN GW to a target NTN GW when a LEO/MEO satellite exits the coverage area of the source NTN GW. 
The Feeder Link Switchover could either be a hard switchover or a soft switchover. For soft feeder link switchover, the gNB onboard can connect to both the source NTN Gateway and the target NTN Gateway during a given period i.e., a temporary overlap can be ensured during the transition between the feeder links. In such instances, the gNB could be served, before and after the feeder link switchover, by different AMFs. In this case, a registration procedure should be initiated when the UE is informed of an upcoming feeder link switchover. This procedure applies to UEs in either idle mode or connected mode.
The UE could be aware of the feeder link switchover information through various means:
1.The gNB could be triggered to broadcast a “feeder link switchover information” message across the cell to notify UE the type of the switchover and the timing of the switchover, etc.
NOTE 1: Whether and how to include proper feeder link switchover information in SIBs requires further discussion and coordination with RAN WG2.
2. The 5GS in a PLMN can update UE parameters via NAS signalling. For instance, the AMF might send feeder link switchover information, including the type of the switchover and the timing of the switchover, etc., to the UE, allowing the HPLMN to securely and dynamically reconfigure the UE configuration parameters stored on the USIM and the ME.
3. The AMF, predicting the switchover start time, might inform the UE that it will no longer serve the UE, triggering the UE to initiate re-registration with a new AMF. It may send a NAS UE Configuration Update Command, triggering the UE to initiate a Re-Registration.
[bookmark: _Toc23254043][bookmark: _Toc146636843][bookmark: _Toc148441195][bookmark: _Toc151176061][bookmark: _Toc151701869]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]Figure 6.X.2-1 shows the high-level procedure to support the feeder link switchover-triggered registration. 
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Figure 6.X.2-1:	High-level procedure for feeder link switchover-triggered registration in 5GC 

Step 1. As described in clause 6.X.1, the UE initiate Registration Request with feeder link switchover purpose, after being notified new feeder link TNL association has become operational.
The cause of the Registration Request, e.g., feeder link switchover, should be indicated in the Registration Request message. 
Step 2. The gNB selects an AMF as described in clause 6.3.5 of TS 23.501. If UE is in CM-CONNECTED state, the gNB can forward the Registration Request message to the AMF based on the N2 connection of the UE.
If the gNB cannot select an appropriate AMF, it forwards the Registration Request to an AMF which has been configured, in gNB, to perform AMF selection.
Step 3. the Registration request message is forwarded to the new AMF, including the cause being feeder link switchover.
Post-registration, an AN Release as specified in clause 4.2.6 of TS 23.502 might follow, either locally by the AMF or the gNB, with release cause being, e.g., feeder link switchover. The AN Release is executed locally by the AMF or the gNB without relying on the signalling shown between gNB and AMF in cases of NG-AP signalling connection loss due to hard switchover of the feeder link. 

[bookmark: _Toc23254044][bookmark: _Toc146636844][bookmark: _Toc148441196][bookmark: _Toc151176062][bookmark: _Toc151701870]6.X.3	Impacts to Services, Entities and Interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
This solution impacts the following entities.
RAN:
· Release NG-AP based on feeder link switchover information.
· Broadcast feeder link switchover information.

AMF:
· Release NG-AP based on feeder link switchover information.
· New triggering condition, feeder link switchover, for Registration procedures 
· New IE in NAS message to include feeder link switchover information.

UE:
· Initiate Registration procedure when it is informed that a feeder link switchover has occurred.
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