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Introduction
In this contribution, we discuss about the remaining issues to be clarified in tracking area management in NTN.
Discussion
In the meeting RAN2#105bis, it was agreed to adapt fixed on earth tracking area management in NTN [1]. The LEO satellites with moving beam on earth may broadcast the multiple TACs based on the tracking areas being covered by its current beam.
Observation 1: Fixed on earth tracking area management was adapted in NTN. The LEO satellites with moving beam on earth may broadcast the multiple TACs based on the tracking areas being covered by its current beam.

However, as the LEO satellites are revolving around the earth, it could not provide the NTN service on all the areas in the trace of its moving beam on earth. Therefore, the satellites may need to selectively provide the NTN service to the areas on the ground.
Observation 2: The LEO satellites could not be able to provide the NTN service to an area in the trace of its moving beam on earth.
Following figure shows the possible scenarios in fixed on earth tracking area management.
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Figure 1. NTN cell broadcasting TACs in fixed on earth tracking area management





Figure 2. NTN cell broadcasting TACs in fixed on earth tracking area management

 In the Figure 1, the LEO satellite broadcasts TA4 and TA5. As time goes by, in the Figure 2, the LEO satellite cell covers geographical areas of TA1, TA2 and TA4. However, because of some reasons such as service provider policy, the NTN cell may not want to provide NTN service on all the tracking areas. For example, in the figure 2, because of service management issue, an LEO satellite cell may want to allow the UEs only in TA1 and TA4 to camp on, and prohibit the UEs in TA2 to camp on the cell. If then, the NTN cell may broadcast TACs of only TA1 and TA4. In this case, the UEs in TA2 may need to de-prioritize the NTN cell to camp on.
Proposal 1: When an LEO satellite cell with moving beam does not want to provide NTN cell on an area, it is required to consider a mechanism that a UE in the area de-prioritizes the NTN cell to camp on.

Proposal 2: RAN2 to consider capturing the provided TP in the appendix in TR.

Conclusion

In conclusion, we propose the followings:
Observation 1: Fixed on earth tracking area management was adapted in NTN. The LEO satellites with moving beam on earth may broadcast the multiple TACs based on the tracking areas being covered by its current beam.

Observation 2: The LEO satellites could not be able to provide the NTN service to an area in the trace of its moving beam on earth.
Proposal 1: When an LEO satellite cell with moving beam does not want to provide NTN cell on an area, it is required to consider a mechanism that a UE in the area de-prioritizes the NTN cell to camp on.

Proposal 2: RAN2 to consider capturing the provided TP in the appendix in TR.
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==================================Start of TP==================================
7.3.1.3 Fixed Tracking Area for NTN LEO, Scenario C2 and D2 [17]

7.3.1.3.1 Approach 1: For the case when UE location information is unavailable

A gNB of LEO satellite with moving beam may broadcast a list of TACs of the beam coverage area, to support NTN service to the UEs inside the areas. However, the gNB may not be able to provide NTN service on all the tracking areas on the trace of its moving beam on earth, because of such as service provider policy. Therefore, the gNB may not broadcast TAC(s) of one or more numbers of tracking area(s) in the current beam coverage area if the gNB does not want to provide NTN service to the areas. Regarding this scenario, the network may not allow the UEs in the tracking area(s) to camp on the cell.[image: image2.jpg]
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