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Abstract of the contribution: discuss whether there is an anomaly handling on Mobility Registration Update when broadcasting more than one TACs
1. Introduction
SA2#146 has agreed to add the following description in clause 5.4.11.6 of TS 23.501[1] (see S2-2106652[2]).
[bookmark: _Toc510607461][bookmark: OLE_LINK42][bookmark: OLE_LINK43]A radio cell for NR satellite access may indicate support for one or more TACs for each PLMN. A UE that is registered with a PLMN may access a radio cell and does not need to perform a Mobility Registration Update procedure as long as at least one supported TAC for the RPLMN or equivalent to the RPLMN is part of the UE Registration Area. A UE shall perform a Mobility Registration Update procedure when accessing a radio cell where none of the supported TACs for the RPLMN or equivalent to the RPLMN are part of the UE Registration Area.
The following is trying to discuss whether there is anomaly handling if using the above method when a UE is moving to a new TA which is not part of the RA.
2. Problem Discussion 
When UE initiates registration request, one TAC representing UE location will be chosen from broadcast TACs and will be sent to AMF. The AMF creates RA for the UE which should include such TAC and possibly some other TACs.
The UE moves to a new TA at next time and initiates a NAS procedure. It’s not necessary for the UE to initiate Registration Update before the NAS beginning as long as at least one of the broadcast TACs is included in the RA according the description in TS 23.501[1]. But when UE sends a NAS request, the new TAC will be brought to AMF. If the AMF determines the new TAC is not part of the RA, it will trigger the UE to initiate Registration Update. Then the contradiction occurs.
The figure below shows an example:


Figure1 – Example of Radio cell coverage and UE location at Time T1 and T2
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]At time T1, the radio cell broadcasts TAC1, TAC2 and TAC5, an UE locates in TA1. The UE initiates registration to the network, TAC1 is contained in ULI and is sent to AMF. The AMF creates RA for the UE and ensures the TAC1 is include in the RA. In order to avoid frequent Registration Update caused by UE mobility, one or more nearby TACs may be included as well. After registration, the RA for the UE includes {TAC1, TAC2, TAC4 and TAC5}.
At time T2, if the radio cell moves to the area as shown by gray coverage in the Figure, it broadcasts TAC2, TAC5 and TAC6. Meanwhile, the UE is moving from TA1 to TA6. In such case, when the UE initiates a NAS procedure, from network (e.g. AMF) perspective, Registration Update is needed since TAC6 received in the ULI is not part of the RA. The AMF triggers/indicates the UE to initiate Registration Update. But from UE perspective, when UE receives the trigger/indication, it determines there is need to perform Registration Update procedure because more than one TAC (i.e. TAC2, TAC5) is part of RA {TAC1, TAC2, TAC4, TAC5}. This may be seen as an anomaly handling because the network is meant to perform a Registration update while the UE determines it’s not necessary.

3. Proposal
[bookmark: _Hlk51968268]It is proposed to discuss the above anomaly. If it is indeed, solution will be proposed in next meeting.
4. References
[1]	3GPP TS 23.501: “System architecture for the 5G System (5GS); Stage 2”.
[2] S2-2106652: Support of Mobility Registration Update for 5G Satellite Access.
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