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Abstract of the contribution: This contribution proposes to update the Solution#5 to resolve ENs.
1 [bookmark: _Hlk87257355]Introduction
This contribution adds the scenario where feeder link switchover causes gNB to be served by a different AMF than the source AMF.
Additionally, the contribution addresses the following EN for Solution#5 in TR 23.700-29,
Editor's note: What is the appropriate NAS message to inform the UE is FFS.
It is proposed to allow MME to use EMM INFORMATION message to notify UE the upcoming feeder link switchover information including the type of switchover and timing of the feeder link switchover.
If AMF is involved, when there is a gNB embedded on the satellite, it is proposed to allow AMF to use Configuration update command to notify UE the upcoming feeder link switchover information including the type of switchover and timing of the feeder link switchover. 
2	Proposal
[bookmark: _Hlk513714389]It is proposed to agree the following changes to TR 23.700-29.

Start of Changes
[bookmark: _Toc157596910][bookmark: _Toc158028888]6.5	Solution #5: Support of Feeder Link Switchover with TAU or Registration Request for Non-Pooled MMEs or AMFs not within AMF set
[bookmark: _Toc157596911][bookmark: _Toc158028889]6.5.1	Description
This is a candidate solution to address Key Issue #1. The proposed solution follows the following assumptions and principles.
-	One eNB/gNB on a satellite for regenerative based satellite access for LEO/MEO deployment.
-	Single satellite deployment.
-	Feeder link switchover causes eNB/gNB to be served by a different MME/AMF than source MME/AMF.
-	The involved MMEs/AMFs are not pooled, or not within the same pool.
-	The NTN Gateway might not have connectivity to all MMEs/AMFs.
Editor's note: The limited connectivity between NTN gateways and MMEs may not represent all network architectures. It addresses scenarios where certain MMEs to be reachable through specific NTN Gateways due to reasons such as geographical distribution, network load balancing and traffic management, or disaster recovery and redundancy.
Regenerative payload, when there is an eNB embedded on the satellite, results in the termination of the S1-AP interface at the satellite. This configuration encounters challenge due to eNB 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. While the feeder link switchover aspects are TNL related hence are out of scope of SA2, in such instances, the eNB could be served, before and after the feeder link switchover by different MMEs, as shown in Fig 6.5.1-1.


Figure 6.5.1-1: Feeder Link Switchover causes MME change
As the UE remains in the same cell, handover is not triggered in this case. But the UE is now served by a different MME due to the feeder link switchover. In the case that these involved MMEs are not pooled or not within the same pool, to update the new MME with UE's context, when the new feeder link becomes operational, the UE should initiate a TAU procedure.
To trigger the UEs to initiate the TAU procedure, there could be various methods to notify UE when the new feeder link becomes operational. In principle, the eNB may continue broadcasting system information while the switch is ongoing. If the embedded eNB is aware of the feeder link switchover, it might broadcast e.g. "barred cell due to feeder link switchover" message across the cell, to prevent UEs from accessing the cell before new feeder link becomes operational.
Editor's note: Whether and how eNB broadcasts "feeder link switchover" information is FFS and may need coordination with RAN WG2.
Alternatively, before the feeder link switchover, if any ground-based entity, such as the source NTN Gateway or MME, predicts an imminent feeder link switchover based on the satellite's control data, e.g. satellite ephemeris information, MME might notify UE by using EMM INFORMATION via a proper NAS message the feeder link switchover information including the type of switchover and timing of the feeder link switchover.
Editor's note: What is the appropriate NAS message to inform the UE is FFS.

Similarly, when there is a gNB embedded on the satellite, it 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. 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.
AMF might use Configuration Update Command to notify UE the upcoming feeder link switchover information including the type of switchover and timing of the feeder link switchover. 

During feeder link switchover, the TNL node on the satellite will be triggered to configure the transport association for the target NTN GW feeder link. The details of that are out of scope of SA2.
[bookmark: MCCTEMPBM_00000034]To avoid large number of UEs causing excessive signalling load on the network, Overload control mechanism, described in clause 4.13.8.6 of TS 23.401 [5] might be used.
[bookmark: _Toc157596912][bookmark: _Toc158028890]6.5.2	Procedures
Figure 6.5.2-1 illustrates the call flow and system changes for feeder link switchover-triggered Tracking Area Update (TAU) procedure.
[image: ]
Figure 6.5.2-1: High-level procedure for TAU triggered by Feeder Link Switchover
1.	As described in clause 6.5.1, the feeder link switchover triggers UE to start TAU procedure, after being notified by eNB that new feeder link TNL association has become operational.
2.	The UE initiates the TAU procedure by sending, to the eNB, a TAU Request with cause, e.g. feeder link switchover, in addition to regular parameters described in clause 5.3.3.1 of TS 23.401 [5].
3.	The eNB derives the MME address from the RRC parameters as per existing procedures in TS 23.401 [5]. If that MME is not associated with that eNB, the eNB selects an MME as described in clause 4.3.8.3 of TS 23.401 [5].
4.	In steps 4-19, regular TAU procedures will be followed, as specified in clause 5.3.3.1 for TAU with SGW change and in clause 5.3.3.2 for TAU without SGW change in TS 23.401 [5].
Following the steps 4-19, the MME sends a TAU Accept in step 20. And in step 21, UE might acknowledge the received TAU Accept message by returning a TAU Complete message to the MME.
After the TAU procedures, for scenarios involving a hard feeder link switchover, where the onboard eNB can connect to only one NTN Gateway at a time, and when the MMEs associated with the source and target NTN Gateways are different, the S1 release procedure may be performed locally by the eNB and by the MME, with cause, e.g. feeder link switchover, without using any of the signalling directly between eNB and MME.
In the case of soft feeder link switchover where the onboard eNB can connect to multiple NTN Gateways simultaneously during a given period, and when the MME associated with the source and target NTN Gateways are different, the process for releasing S1 connections may be initiated by either the eNB or the MME associated with the source NTN Gateway, with cause, e.g. feeder link switchover.
NOTE:	The details of feeder link switchover as TNL related and therefore out of scope of SA WG2.
Figure 6.5.2-2 shows the high-level procedure to support the feeder link switchover-triggered registration.

[image: ]
Figure 6.5.2-2:	High-level procedure for feeder link switchover-triggered registration in 5GC 

Step 1. As described in clause 6.5.1, 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: _Toc157596913][bookmark: _Toc158028891]6.5.3	Impacts to Services, Entities and Interfaces
This solution impacts the following entities.
RAN:
-	Release S1-AP based on feeder link switchover information.
-	Release NG-AP based on feeder link switchover information.
-	Broadcast feeder link switchover information
MME:
-	Release S1-AP based on feeder link switchover information.
-	New triggering condition, feeder link switchover, for TAU
-	New IE in NAS message to Iinclude feeder link switchover information in. EMM INFORMATION NAS message
AMF:
· Release NG-AP based on feeder link switchover information.
· New triggering condition, feeder link switchover, for Registration procedures 
· Support feeder link switchover information delivery in Configuration Update Command NAS message

UE:
-	Initiate the Tracking Area Update procedure when being informed of the occurrence of feeder link switchover.
-	Initiate Registration procedure when it is informed that a feeder link switchover has occurred.
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