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1 Introduction

In RAN2#113 e-meeting, the following agreements on TAC were achieved [1]:
In this contribution, we will further discuss the TAC aspects for NTN and provide some suggestions.
2 Discussion
2.1 How to determine the TA
Based on the previous discussion, there are two options for UE to determine the TA as following:
Option 1: The UE determines the TA based on the broadcast information
Option 2: The UE determines the TA based on UE’s locations
At last meeting, the option 1 was agreed that UE acquires the TAC from network broadcasting and the option 2 is not excluded. For option 2, UE needs to keep the mapping between geographical locations and TA, and then UE can acquire TA based on its current location, moreover, UE needs to acquire its location frequently to determine whether it has left the registered TA or not. Therefore, option 2 will lead to UE more power consumption.  
In NTN, the location based CHO will be introduced, it also needs UE to acquire its location. Moreover, the UE location may be needed for network to select proper CN for UE. All these features which need UE to acquire its location will lead to UE more power consumption. So, we think RAN2 should try to avoid to use UE location frequently. Therefore, for how to determine the TA, we don’t think option 2 is essential since option 1 can works very well. 
Proposal 1: UE determines the TA only based on the broadcast information and UE’s location should not be used for UE to determine TA.
2.2 TAC update

According to agreements of last meeting, the network may broadcast more than one TACs per PLMN in a cell. For earth fixed beams, if the area of every earth fixed TA is mapping to the every coverage of fixed beam, the network can broadcast only one TAC and hard TAI update solution can be used. For earth moving beams, the network need to broadcast more than one TAC at TA borders and soft TAI update solution can be used. 
If network broadcast more than one TACs per PLMN, the network can delete or add TAC based on network implementation. Regarding whether gNB need to trigger the SI update when the broadcast TACs changed, we think following cases can be considered. 
Case 1: gNB add a new TAC, if the TAC is in the TAI list configured for UE, the gNB don’t trigger the SI update.

Case 2: gNB add a new TAC, if the TAC is not in the TAI list configured for a UE, whether gNB needs to trigger SI update is depended on whether UE needs to perform TAU. For example, if the UE needs to perform TAU, the gNB need to trigger the SI update. 
Case 3: gNB delete a TAC, if the remaining TAC is in the TAI list configured for UE, the gNB don’t trigger the SI update.
Case 4: gNB1 delete a TAC, if the remaining TAC is not in the TAI list configured for UE, and gNB2 with the deleted TAC will provide coverage to the UE, the gNB1 don’t trigger the SI update.
Case 5: gNB1 delete a TAC, if the remaining TAC is not in the TAI list configured for UE, and gNB2 the deleted TAC don’t not provide coverage for the UE, the gNB1 needs to trigger the SI update.
Case 6: gNB delete a TAC, if the remaining TAC is not in the TAI list configured for UE, if paging for the UE still sent by the gNB, the gNB don’t trigger the SI update.
Base on the above discussion, the gNB don’t need to trigger the SI update when the broadcast TACs changed for most of cases, and only in a few cases, gNB needs to trigger the SI update. So whether gNB needs to trigger the SI update is depended on network implementation. 
Proposal 2:  Whether network needs to rigger the SI update when the broadcast TACs changed is depended on network implementation.
2.3 TAC area
Currently, the TAC based on the broadcasted radio coverage, it means that the TAC broadcasted by a cell will be always effective for UE in the cell coverage. However, considering the network may broadcast more than one TACs per PLMN in a cell, so a TAC may be associated to a small geographical area. For example, network broadcast multiple TACs, each TAC is mapping to a small geographical area, and UE in different area of cell coverage will use different TAC.

At last meeting, RAN2 think the NG-RAN requires UE’s location information in order to 

-
Perform Core Network selection at least in some scenarios;

-
Construct cell ID in User Location Information (ULI) sent to the Core Network including in NGAP “Initial UE Message”.
The NG-RAN can use the assistance information of TAC and the broadcast cell ID of the serving cell to determine UE location. However, some companies think that the UE’s location based on TAC is not feasible since the NTN cell coverage is too big. Therefore, if network broadcasts multiple TACs, and each TAC is mapping to a small geographical area of cell coverage, then UE’s location based on TAC will be feasible for NG-RAN’s requirements. 
Proposal 3: If network broadcast multiple TACs, each TAC can be mapped to a small geographical area of cell coverage. 
3 Conclusions 
In this contribution, we have discussed the TAC aspects. Based on the discussion, we provide the following proposals: 
Proposal 1: UE determines the TA only based on the broadcast information and UE’s location should not be used for UE to determine TA.
Proposal 2:  Whether network needs to rigger the SI update when the broadcast TACs changed is depended on network implementation.
Proposal 3: If network broadcast multiple TACs, each TAC can be mapped to a small geographical area of cell coverage.
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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


In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.
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