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1. Introduction

RAN2 discussed solutions for NTN tracking area management with considering the use cases of moving tracking area and fixed tracking area [1]. 

In this contribution we discuss that UE could detect the geographic location change via the planed TAC information regardless of the UE capability of location determination. Also discuss on how to updating the association of time and the planed TAC.
2. Discussion
2.1
Tracking area change 
· Moving Tracking Area

Moving tracking area means that the tracking area sweeps over the ground as the cells move. 

From UE perspective tracking area code (i.e. TAC) changes whenever a satellite (of the same PLMN) sweeps over the ground. If UE in the geographic area knows the planed TAC in a specific period of time, the UE can determine whether itself moved away from a geographic area even the UE is not capable of location determination.

· Fixed Tracking Area

For the case of fixed NTN, the tracking area code broadcasted is changed when the cell arrives to the area of next planned earth fixed tracking area location. 
From UE perspective the planed TAC would not change unless the UE itself moved away from the geographic area. However, considering fluctuation of TAC at the border area and the serving geographic area of neighboring NTN cell may overlap, there could be multiple planed TACs in a period of time.

Therefore, UE can detect itself left a geographic area by comparing the TAC broadcasted by the serving NTN cell and the planed TAC regardless of the UE capability of location determination.
Observation 1: In both moving and fixed NTN tracking area scenarios, if UE in the geographic area knows the planed TAC(s) in a specific period of time, the UE can determine whether a TAU is needed regardless of the UE capability of location determination.

2.2
Calculation of planed TACs
Though the ephemeris rarely change, the NTN cells that could serve a UE may change when the UE left the previous geographic area. The time table of TACs (i.e., the association of time and the planed TACs) used by the UE should be updated when the UE left the service scope of the scheduled NTN cells.
Observation 2: The time table of TACs (i.e., the association of time and the planed TACs) used by the UE should be updated when the UE left the service scope of the scheduled NTN cells.

If it is the UE itself calculating the planed TAC(s) associated with a specific time period, the UE needs to infer the time table of TACs by collecting multiple ephemerid every time detected the broadcast TAC is different from the planed TACs.
It is benefit that the network calculates and provides the time table of TACs for UEs.

Observation 3: If the association of time and the planed TACs (i.e., the time table of TACs) is not provided from the network, UEs need to collect ephemerid from multiple satellites and infer the time table of TACs.

Proposal 1: It is proposed that the association of time and the planed TAC(s) (i.e., the time table of TACs) should be provided from network to UE.

2.3
Providing time table of TACs
While the time table of TACs is UE location dependent, the network should update the time table of TACs for the UE when the UE left the geographic area. 
When UE performs initial access, NTN network can infer the location of UE and calculate the time table of TACs for the UE. Therefore, the time table of TACs can be provisioned to UE during initial access. The time table of TACs would be valid until the UE performs TAU.

When a UE moves to a geographic area which is out of the service scope of the NTN cells scheduled in the time table of TACs, the UE would perform TAU when detecting mismatch of the broadcast TAC and the planed TAC. The time table of TACs could be calculated and provided by the network to the UE during TAU.  
Proposal 2: The time table of TACs can be provided from network to a UE when the UE performing initial access or TAU.
3. Conclusion

In this contribution we discussed the determination of geographic location change of a UE and the update of the association between time and the planed TAC. Based on the discussion, the observations and proposals are:
Observation 1: In both moving and fixed NTN tracking area scenarios, if UE in the geographic area knows the planed TAC(s) in a specific period of time, the UE can determine whether a TAU is needed regardless of the UE capability of location determination.

Observation 2: The time table of TACs (i.e., the association of time and the planed TACs) used by the UE should be updated when the UE left the service scope of the scheduled NTN cells.

Observation 3: If the association of time and the planed TACs (i.e., the time table of TACs) is not provided from the network, UEs need to collect ephemerid from multiple satellites and infer the time table of TACs.

Proposal 1: It is proposed that the association of time and the planed TAC(s) (i.e., the time table of TACs) should be provided from network to UE.

Proposal 2: The time table of TACs can be provided from network to a UE when the UE performing initial access or TAU.
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