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1. Introduction
Regarding soft TAC update, following are the agreements made at RAN2#115 meeting, 
	· The network may broadcast more than one TAC per PLMN in a cell, which is up to network implementation. 
· The UE determines the Tracking Area based on the broadcast information (the use of other information is not excluded).
· When the network stops broadcasting a TAC, the UE needs to know it. FFS how this is done. System information update notification procedure is not used to inform TAC updates, at least for TAC additions (FFS removals)
· UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.


Following are the agreement made at RAN2 #116 meeting, 
	· The use of hard TAC or soft TAC is up to network implementation in earth-fixed and earth-moving cells.
· The AS layer indicates to NAS layer all of the received TACs for the selected PLMN.



The main open issue is whether system information update notification procedure is used to inform TAC removal, and If yes or no, what is the consequent issue and how to solve it. This will be discussed in this contribution.
2. Discussion
2.1 A close look of the issue 
[image: ]
As shown in figure, during the time window a moving cell enters and leaves a tracking area (as for TA2 in the figure, time window is T1 to T6 : ~67s), there are many other events happens: TAC3 addition, TAC1 removal, and UEs enter the cell coverage (cell reselection in), UEs leave the cell coverage (cell reselection out). 
Let’s classify UEs into three different types 
· Stational UEs (e.g., UE1 in the figure): 
· it will do cell reselection in (to the cell) after the corresponding TA2 addition.
· It will cell reselection out (of the cell) before the corresponding TA2 removal. 
· All TA addition/removal of the cell will not impact these UEs
· UEs moving at the opposite direction of satellite (e.g.UE2 in the figure): 
· Assume it cell reselected in (to the cell) as same as UE1
· It will do cell reselection out (of the cell) earlier then UE1, also before corresponding TA2 removal
· These UE not be impacted by TA addition/removal as well
· UE moving at the same direction of the satellite (UE3 in figure), UE will stay in the cell coverage longer than stational UEs, it may or may not do cell reselection before the TA2 removal: 
· If UE move within TA2, there is no problem
· If UE move out of TA2 to TA3, before T6, even though there is mismatch between registered TA and physical location, there is no real paging issue 
· If UE move out of TA2 to TA3, after T6: UE3 registered to TA2 which is removed from broadcasted TAC list, UE is physically in TA3 but has not registered to TA3 if UEs is not aware of TA3 addition and TA2 removal, paging for UE3 will not be sent via the camping cell, UE3 will miss the paging. 
Please note for simplicity, we assume all UE1-3 only registered to TA2 at the beginning.  
As we can see:
· Triggering SI update notification upon TAC update (removal and or addition) would result in very frequent SI update notification (i.e., paging UE for SI update), and it will wake up all UEs to read SI again but for most of UEs at most of time it is not necessary.
· Not triggering SI update notification upon TAC update (especially TAC removal), only minority UEs (fast moving UE in cell moving direction and cross the TA boundary) has the problem of missing the paging
Considering majority UE’s power consumption, it is proposed
Proposal 1: TAC updates, including TAC additions /removals/change is not explicitly informed to the UE (i.e., System information update notification procedure is not used for this purpose.).

2.3 Issue of without SI update notification procedure
As we can see that most of UEs will reselect out the cell before the corresponding TA removal.
For these UE with paging missing issue as indicated in previous section, they have following characters:
· High mobility 
· Moving in the direction of satellite 
· these UEs will stay in the cell longer than other UEs. i.e., they will not cell reselection out of the cell as other stational or low mobility UEs
Hence, we propose that only UEs with these characters will check the TAC list in the system information: 
Proposal 2: UE (with high mobility) check the TAC list regularly after UE has been in the cell for certain time.  
We need to further discuss how to specify the detail of the timing and mobility aspect if the proposal is agreeable.
3. Conclusion
In this contribution, regarding soft TAC update, we made following proposals for RAN2 to discuss:
Proposal 1: TAC updates, including TAC additions /removals/change is not explicitly informed to the UE (i.e., System information update notification procedure is not used for this purpose.).
Proposal 2: UE (with high mobility) check the TAC list regularly after UE has been in the cell for certain time.  
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