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[bookmark: _Ref53759895]Introduction
In the last meeting, we got the agreement online that when the network stops broadcasting a TAC, the UE needs to know it. In mail discussion#105, we continued to discuss the how to make UE aware of TAC change in SI and how many TACs for one PLMN should AS layer indicate to NAS layer.

Agreements related to TAU from RAN2#113bis-e:
Agreements:
[bookmark: _GoBack]When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)

Agreements:
RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

Agreements - via email (from offline [105]):
RAN2 confirm that in NTN when TAC change in SI happens is up to network implementation, i.e. it may not exactly sync up with real-time illumination on ground.
Send a LS to CT1 and SA2, with Cc RAN3. The content is: currently RAN2 has two options on table, and the preference is “AS indicates all received TACs to NAS layer when more than one TAC per PLMN is broadcasted in NTN cell”, compared to “AS still reports only one TAC to NAS layer”, and ask for CT1’s feedback. Also include justification for RAN2 preference
In this contribution, we will further discuss the remaining two issues that how to make UE aware of TAC change in SI and how many TACs per PLMN should be indicated to NAS layer.
Discussion
How to make UE aware of TAC change in SI.
In the last meeting email discussion#105, RAN2 agreed the UE needs to know the TAC update when network stops broadcasting a TAC. In this contribution, we continue to discuss how to make UE aware of the TAC change in the serving cell. There are two options from the last meeting contributions as following:  
Option 1: reuse legacy paging mechanism [1]. When the network stops broadcasting a TAC, it could send a SI change indication.
Option 2: based on validity timers related to TAIs [2]. As the broadcasted TACs may be associated with validity times, especially in Earth-moving scenario, in this case the UE knows when it needs to recheck SI.

For Option 1, the legacy SI change indication can be reused since the SI information is changed in R17. As some companies mentioned in last meeting email discussion, in moving cell scenario, SI update notification would be frequent.  Whether Option 2 is needed should base on the frequency of TA update. 


Option 2 will increase the overhead of SIB space. It sacrifices SIB space in exchange for signaling overhead. Soft TAC update requires broadcasting more than one TAC in SIB, so Option 2 requires each TAC having a remaining time. It take up a lot of extra SIB space compared to TN system. 



If system information includes all the covering TAC no matter how small the area is covered, RAN2 don’t need to discuss how to make UE aware of TAC change in SI. There is no mismatch between the TAC broadcast in SI and the real TA area of UE (UE is in The TA1 area and under the cell broadcasting TA2 and).
For an example, UE nearby the boundary of TA1 and TA2 is under the cell broadcasting TA1. When the cell is going to TA2, the system information will change from TA1 -> TA1 + TA2 -> TA2. As the agreement when system information is changed from TA1 + TA2 -> TA2 the UE need to know the network stops broadcasting TA1. However, in this time, cell is completely out of the area of TA1 and UE has connected to the coming cell broadcasting TA1. The UE don’t need to know the source leaving cell stop broadcasting TA1.
It need to be discussed that how to make UE aware of TAC change in SI when the actual TA area does not completely match the TAC of the SI broadcast, e.g. SI stops broadcasting TAC when the cell covers less than 5% of the TA area. This will cause in a mismatch between SI broadcasting TAC and the actual TA area. When the cell stop broadcasting TA2 and UE has not been handover to the new coming cell, UE needs to know the network stops broadcasting a TA2. It is not a common case in NR NTN. We don't need to discuss additional enhancements for rare cases. Thus, option 2 can be de-prioritized in R17.
Observation 1: It is not a common case in NR NTN that UE needs to know the network stops broadcasting a TA2.
Observation 2: RAN2 don't need to increase the overhead of SIB space for rare cases
Proposal 1: Option 2 can be de-prioritized in R17. 

How many TACs for one PLMN should AS layer indicate to NAS layer.
As TS 38.304 specified, AS layer shall report tracking area information to NAS layer. It has two options as following: 
Option 1: AS still reports only one TAC for one PLMN even if more than one TACs per PLMN are broadcasted in an NTN cell.
Option 2: AS indicates all received TAC(s) for one PLMN to NAS layer.
For Option 1, when more than one TACs for a PLMN are broadcast in System information of NTN system, it is difficult for AS layer to decide which TAC should be provided to NAS layer without extra information.  It requires RRC to define a new criterion of TAC selection. 
We understand that TAC update procedure is the behavior of NAS layer, AS layer shall not do any additional work such as helping NAS layer select which TAC should be indicated to NAS layer. RAN2 has agreed some detailed TAU procedure in NTN, if NAS layer cannot know multi-TAC, TAU procedure need be discussed again.
From RAN2 perspective, Option 2 is more straightforward and has less specification impact than Option 1. Therefore, it should be supported that AS indicates all received TAC(s) for one PLMN to NAS layer.
Proposal 2: AS indicates all received TAC(s) for one PLMN to NAS layer.
Conclusion
In section 2, we made the following observations:
Observation 1: It is not a common case in NR NTN that UE needs to know the network stops broadcasting a TA2.
Observation 2: RAN2 don't need to increase the overhead of SIB space for rare cases
Based on the discussion in section 2, we propose the following: 
Proposal 1: Option 2 can be de-prioritized in R17. 
Proposal 2: AS indicates all received TAC(s) for one PLMN to NAS layer.
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