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1 Introduction
In the last RAN2 meeting, the TAC update was discussed [1][2] and some agreements were made as follows:
Agreements:

1. In NTN, the UE determines the TA based on the broadcast information (the use of other information is not excluded). In any case RAN2 will not go in a different direction than other groups

2. In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.
In this contribution, we further discuss the remaining issues for soft TAU.
2 Discussion
Based on the discussion in last meeting, there are still two remaining issues on soft TAU:

1. When to trigger TAU in UE side.

2. Impact of TAC change on Paging. 
2.1 When to trigger TAU 

In the current mechanism, the CN configures the UE an TAI list for UE location management when UE is in RRC IDLE. Once UE moves out of TAI list, UE will trigger TA update (TAU). The TAI list includes one or multiple TAI which consists of PLMN ID and TAC. And there is only one TAC per PLMN in a cell.

According to the agreement, more than one TACs per PLMN can be broadcasted in a cell, then the first remaining issue is when to trigger TAU since there may be multiple TACs per PLMN.
Since the size of NTN cell is quite large and especially in Earth-moving scenario, one NTN cell may cover multiple TACs simultaneously. If one of the TAC included in SI belongs to the TAI list in UE side, the UE doesn’t need to trigger TAU since the network will page the UE via this cell when needed. If none of the TAC included in SI belongs to the TAI list, the UE should trigger the TAU since UE moves out of the area known by the CN.
Proposal 1: If none of the TAC included in SI belongs to the TAI list, UE triggers TAU.
2.2 Impact of changeable TAC on Short message 
As described in TS 38.331:
UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for SI change indication in its own paging occasion every DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space on the active BWP to monitor paging, as specified in TS 38.213 [13], clause 13.
ETWS or CMAS capable UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEs in RRC_CONNECTED shall monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle if the UE is provided with common search space on the active BWP to monitor paging.
For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as specified in TS 38.304 [20] and TS 38.213 [13].
As description above, if the SI changes, the network will page the UEs using Short Message transmitted with P-RNTI over DCI. If the SI change indication is included in the received Short Message, the UE will apply the SI acquisition procedure.

In this way, if any of the multiple TACs per PLMN in this cell changes because of the movement of LEO satellite, the network will paging UE for getting new SI.

Compared to TN, SI may change frequently since the TACs change along with moving beam foot print.
The discussion point is whether this procedure is not necessary even if UE is still in the same cell. Here is an example to show three kinds of UEs while LEO satellite moves:
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Figure 1. The TAC changes as LEO movement
T1: The NTN cell covers TAC1, TAC2 and TAC3. In SI, TAC1-3 are broadcasted. And there is one UE within each TAC area.
T2: The NTN cell covers TAC2, TAC3 and TAC4. In SI, TAC2-4 are broadcasted. Here is the analysis:

· UE1 with TAI list only including TAC1 is still within TAC1, but it is out of the coverage of this NTN cell. In current cell reselection mechanism, UE1 will reselect another cell before it is out of coverage of this NTN cell. The SI of the new cell where UE1 camps should include TAC1. So UE1 don’t need to trigger TAU, and the network could page the UE1 via the new cell. 

· UE2 with TAI list only including TAC1 is still in TAC2 and in coverage. When at T2, the TAC2-4 are broadcasted in this cell. If the network does not inform UE2 the change of TAC, UE2 will not trigger TAU either. In that case, the network thinks UE2 is still in TAC1 and will page UE2 via cells covering TAC1. Then UE2 could not receive the paging since it is in the NTN cell not covering TAC1.

· UE3 with TAI list only including TAC1 moves from TAC3 to TAC2 but it is still in coverage. Similar analysis with UE2, if UE2 doesn’t read updated system information, it won’t trigger ATU, then the network could not page UE via any cell.
In a word, the TAC change in SI caused by satellite motion should trigger SI change indication.
Proposal 2: The TAC change in SI should trigger SI change indication.
3 Conclusion

In this contribution, we discuss impacts of soft TAU and have the following proposals:

Proposal 1: If none of the TAC included in SI belongs to the TAI list, UE triggers TAU.
Proposal 2: The TAC change in SI should trigger SI change indication.
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