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An important tracking area (TA) issue identified in TR 38.821 [1] is the “moving tracking area” issue caused by the LEO satellite with non-steerable beams (scenario C2 and D2 in TR 38.821). Moving tracking area means that the tracking area sweeps over the ground as the cells move. In the moving tracking area scenario, even a stationary UE would have to keep performing tracking area update (TAU) in RRC_IDLE state, which would result in significant TAU signaling overheads and unnecessary UE power consumption. To address this issue, the “fixed tracking area” concept is proposed and has been captured in TR 38.821 (section 7.3.1.3), in which the tracking area code (TAC) is fixed on ground regardless of which cell/satellite is sweeping on the ground.
In RAN2#113_e meeting [2], it was agreed that the TA is still determined (by the UE) based on the TAC(s) broadcast in SIB1, which is the same as the legacy behavior. In order to realize the fixed TA concept and to prevent UEs from performing TAU while the cell is moving across the boundary of multiple TAs, it was further agreed that more than one TACs can be broadcast per PLMN in a cell.
	Agreements made in RAN2#113_e:
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.



Although RAN3 has concluded two approaches in R2-2011041 and RAN2 seems to be more in favor of Approach b “The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2)”, no matter which approach will be agreed eventually, the issue of updating the TAC list while a cell is moving across the boundary of multiple TAs need to be discussed, particularly for the issue regarding UE’s behavior in acquiring SIB1 upon the update of the TAC list. 
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In our view, the hard TAI update scheme is simply a subset of the soft TAI update scheme, and hence allowing soft TAI update doesn’t mean the hard TAI update is precluded. 
According to the agreement made in RAN2#113_e, it is up to network’s decision to use either the hard TAI update (i.e., one TAC per PLMN broadcast in SIB1) or the soft TAI update (i.e., more than one TACs broadcast per PLMN in SIB1) approach while the cell is moving across the boundary of multiple TAs. The decision can be made based on the overall consideration among the paging overheads, TAU overheads, and UE’s power consumption.
If the network takes the soft TAI update approach, the stationary UE does not have to acquire the SIB1 again when the cell updates the TAC list due to the satellite movement, since the UE has already acquired the TAC list when it initially camps to the cell. Adding or deleting of a TAC does not change the fact that the stationary UE is still within the TA that the UE is registered to, otherwise the UE would have already performed TAU at earlier timing. It should be noticed that most of the UEs in the earth-moving cell scenario can be considered as stationary UEs as UE’s moving speed is basically neglectable compared to satellite’s moving speed. Since it is beneficial for UEs to not acquire SIB1 in such case, the network should not trigger the SI update procedure (via paging) when the TAC(s) has been changed due to the satellite movement. 
On the other hand, it the network takes the hard TAI update approach, the frequent TAU caused by the hard TAI update can be alleviated if gNB doesn’t trigger the SI update even when the broadcasted TAC value changes. However, in order to guarantee all UEs staying in the cell will still be paged, when the cell is moving across the boundary of multiple TAs, the cell has to page for all these TAs, even if the cell is only broadcasting one TAC among these TAs. 
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Conclusion
In this paper, the issues of updating the TAC list while a cell is moving across the boundary of multiple TAs are discussed, and a remedy toward UE’s behavior in acquiring SIB1 upon the update of the TAC list is proposed. Based on the remedy, we respectfully ask RAN2 to discuss and consider the following proposal. 
Proposal 1: SI update procedure is not triggered when the TAC(s) broadcasted in SIB1 is changed due to the satellite movement.
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