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Abstract of the contribution: this paper discusses how the anomaly handling between UE and network side for mobility registration update is handled for NR satellite access.
1. Introduction
[bookmark: _Toc510607461]S2-2107503 points out a possible anomaly handling between UE side and network side for registration update procedure and has been discussed in SA2-147e meeting. This DP tries to discuss how to solve this issue.
2. Problem overview
There is a description of how to support of mobility registration update in clause 5.4.11.6 of TS 23.501, as the following:
[bookmark: OLE_LINK2][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.
It may cause anomaly handling in UE and network side if such method mentioned above is implemented, as explained below (for details, see S2-2107503):
During Mobility Management or Session Management procedure, for example for service request, assuming gNB reports a TAC in ULI to AMF. The AMF should indicate UE to initiate Registration Update procedure when it determines that the TAC receiving from gNB is not part of the RA. But when UE receiving such indication, it determines Registration Update is not needed since the TAC is one of the broadcasting TACs and according to TS23.501, Mobility Registration Update does not need to be performed as long as at least one broadcast TACs is part of RA. The UE may re-initiate service request. When the AMF receives the request, registration update trigger will be sent to the UE again. Then, ping-pong attempts occur between UE and network side.

3. Solution discussion 
When the gNB selects a TAC from broadcast TACs and reports to the AMF, it does not aware whether there is one or more of the broadcast TACs are included in the RA or not. Once the selecting TAC isn’t included in RA, while at least one of broadcast TACs (except the selecting TAC) are part of RA, such issue would come up in UE and AMF. The reason to cause this issue is that the information used to determine whether to initiate registration update is inconsistent in both sides. In UE side, all broadcast TACs will be compared with RA, while in AMF side, one TAC is used to compare with RA.
Observation: the TAC information used to determine whether to initiate registration update is inconsistent in UE and AMF side which may cause different conclusions regarding registration update.
The possible solutions are:
Option A:
When UE initiates a Mobility Management or Session Management procedure, the UE can select a TAC based on the RA and indicates to the gNB so that the gNB includes it in the ULI and sends to the AMF. 
Since the TAC selecting is based on RA in the UE, this can ensure the AMF take a same determination as the UE.Using option A can avoid anomaly handling on registration update procedure, but it will affect paging efficiency. The UE does not know in which TA it is located or which TA may be close to the UE location, it may have a random selection of TA based on RA and provides the selection TA in the ULI that is distant from the actual UE location. This will not helpful for efficiency paging. Another impact is this option requires RRC signaling enhancement to enable a UE to transfer a selected TAC to a gNB.

Option B:
All the broadcast TACs will be provided to the AMF in each Mobility Management or Session Management procedure. 
This option can ensure that the TAC information used by both sides to determine to register update is consistent, then ping-pong attempts regarding registration update can be avoided. However, Option B has the same paging issue as Option A, since all broadcast TA are provided to the AMF, the AMF does not know in which of the provided TAs in the ULI the UE may be located or which TA(s) may be closest to the UE. To improve paging efficiency, gNB may report the TA in which the UE is current located along with the broadcast TAs to the AMF. Option B has a new NGAP impact to transfer all the TACs broadcast in a cell and the TAC corresponding to the TA in which UE is located to an AMF

Option C:
The AMF can aware in which TA the UE is located after initial registration. It has priority over the UE to determine to initiate Registration Update. In this option, if the AMF indicates the UE to initiate Registration Update, the UE performs the procedure regardless of whether there is any broadcast TAC which is part of the UE RA.
In this option, a UE just ignores self-determination on whether TACs broadcast in a cell are part of RA or not when receiving registration update indication from an AMF. There is no additional impact on RRC or NAS signaling and paging efficiency.

In short, the overall analysis can be summarized in the following table:
	Criterion
	Option A
	Option B
	Option C

	Paging efficiency
	Yes
	Yes
	No

	RRC signaling impact
	Yes
	No
	No

	NAS signaling impact
	No
	Yes
	No

	UE impact
	Yes
	NO
	Yes


Option C clearly is the best choice for solving this issue with a slightly impact on UE just ignoring self-determination when receiving indication from AMF.
4. Proposal
[bookmark: _Hlk51968268][bookmark: _GoBack]It is proposed option C as the basis to solve the anomaly handling issue on Mobility Registration Update procedure. S2-2108515 is proposed according to the conclusion of this DP.
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