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1 Introduction

In RAN2#113e meeting, following agreements are made on TAC update.
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 provide our views on system information change related to TAC update.
2 Discussion 
RAN2#113e meeting agreement means that both hard TAC update (i.e. legacy approach) and soft TAC update will be supported in NTN, and which scheme to be used is up to network implementation. In our understanding, hard TAC update is more applicable to the earth-fixed cells and soft TAC update can be used in earth-moving cells. For hard TAC update, since network only broadcasts one TAC at a time and the new TAC will be different from the old one, it is expected that when a cell broadcasts a different TAC, the cell coverage would be different from the old one. This means that UE in the same location would always receive the same TAC broadcasting and there is no use case for network to trigger system information update.
Observation 1 For hard TAC update in earth-fixed cells, no need to trigger system information update.
Soft TAC update may involve following steps at network side. For example, before time T1, network broadcasts a single TAC (e.g. TAC-1). At time T1, network adds one more TAC and starts to broadcast two TACs (e.g. TAC-1 and TAC-2), which will last till T2. At T2, network removes the old TAC and starts to broadcast a single TAC (e.g. TAC-2) again.
When network adds a TAC-2 broadcasting at T1, it means that the current cell now belongs to two tracking areas. This does not need to be informed to UEs in the cell since UEs still consider themselves in their registered tracking area and don’t need to trigger TAU procedure. The only difference is that this cell will be responsible for transmitting paging for the two tracking areas, i.e. increased paging load.
Observation 2 For soft TAC update, no need to trigger system information update when network adds one more TAC broadcasting.
At T2, when network removes the old TAC-1 in SIB, whether this needs to be informed to the UEs would depend on whether there are some UEs who still consider the old TAC-1 to be broadcasted (since network does not inform UEs when adding TAC-2). See figure 1 below. If the same satellite’s cell coverage at T1 and T2 has overlap, then UEs in the overlapping area would belong to different tracking areas. In such case, UEs need to be informed of the TAC change and trigger TAU procedure to update the TAC in CN side, otherwise paging might be missed after T2.
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Figure 1
Observation 3 For soft TAC update, system information update needs to be triggered when the same satellite’s cell coverage overlaps before and after the TAC update.
In another case where the same satellite’s cell coverage at T1 and T2 has no overlap (see figure 2), there will be no UEs that are impacted by the removing of TAC-1 from SIB since those UEs would be served by cell broadcasting either TAC-1 or {TAC-1, TAC-2}. In this case, there is no need to inform UEs of the system information change. 
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Figure 2

Observation 4 For soft TAC update, no need to trigger system information update when the same satellite’s cell coverage has no overlap before and after the TAC update.
In summary, whether there is a need for triggering system information update is very much depending on cell deployment. To this end, we think that it is better to leave it up to network implementation.
Proposal 1 Whether to trigger system information update during TAC update is up to network implementation.
From UE’s perspective, it just needs to check whether there is one broadcasted TAC through SI reception belongs to its registered tracking area in the CN side. If not, TAU procedure will be triggered. This applies to the case where the TAC list changes in SIB but network does not inform UE of the change.

Proposal 2 UE just checks the broadcasted TAC(s) (through SI reception) against its registered tracking area to determine whether to perform TAU or not.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Observation 5 For hard TAC update in earth-fixed cells, no need to trigger system information update.
Observation 6 For soft TAC update, no need to trigger system information update when network adds one more TAC broadcasting.
Observation 7 For soft TAC update, system information update needs to be triggered when the same satellite’s cell coverage overlaps before and after the TAC update.
Observation 8 For soft TAC update, no need to trigger system information update when the same satellite’s cell coverage has no overlap before and after the TAC update.
Proposal 1
Whether to trigger system information update during TAC update is up to network implementation.
Proposal 2
UE just checks the broadcasted TAC(s) (through SI reception) against its registered tracking area to determine whether to perform TAU or not.
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