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1   Introduction
In the last RAN3 meeting, the reference scenarios were captured in the TR38.821 [1], where LEO based non-terrestrial access network are further divided into two cases, i.e., steerable beams resulting in fixed beam foot print on the ground (i.e., scenario C1 and scenario D1), and the beams move with the satellite resulting in moving beam foot print on the ground (i.e., scenario C2 and scenario D2). 
On the other hand, timing window based paging was agreed for the case of beams move with the satellite [2], i.e., the assigned Registration Area (RA) contains TAIs, which is associated with the timing information for how long it is valid related to a geo-area. 
In this paper, we further discuss the paging issues based on the above agreements.

2   Discussion
In case of steerable beams, the TAI associated to a specific geo-location can be kept same, by continuous reconfiguring the association between the LEO satellite and its broadcast TAI. However, this is not easy. As described in the figure 1, assume that the geographical area (black circle area) are assigned with TAI#1 and TAI#2. At T0, assume that the satellite#1 broadcasts TAI#1 and satellite#2 broadcasts TAI#2. To keep the same TAI associated to the geographical area (black circle area), at T2, the satellite#3 and satellite#1 broadcasts TAI#1 and TAI#2, respectively. However, the satellite#1 does not “jump” from geographical area geographical area TAI#1 to geographical area TAI#2, but moves continuously. That is, at T1, satellite#1 covers both part of geographical area TAI#1 and TAI#2, then the issue is which TAI should satellite#1 broadcast at T1? 
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Figure 1. Illustration of continuous reconfiguring the association between the NGEO satellite and TAI
With the situation that steerable beams case (i.e., scenario C1 and scenario D1) is difficult to achieve, and a timing window based paging solution was agreed in case of beams move with the satellite (i.e., scenario C2 and scenario D2). We propose that, compared with scenario C1 and scenario D1, discussion of scenario C2 and scenario D2 have a higher priority.
Proposal 1: RAN3 should consider scenario C2/D2 prior to scenario C1/D1 in R16. 
To further consider the solution agreed in [1], to decide which time and how long the TAI is valid for a specific geo-location, the AMF should know which beams/satellites cover that location at a time, as well as the TAI broadcasted by the covered beams/satellites. The TAI information of each beam/satellite can be informed to the AMF during the NG setup procedures, e.g., using the same way as terrestrial network where the TAI information is included in the Served Cell Information IE. To know which beams/satellites cover a specific geo-location at a time, the AMF should derive the swapping trace and the coverage of beams/satellites. Hence, information to derive the swapping trace and the coverage of beams/satellites should be provided to the AMF. For example, the satellites can provide the orbit information (e.g., orbital altitude and orbital inclination) and transmit power to the AMF. 
Proposal 2: Information to derive the swapping trace and the coverage of beams/satellites should be provided to the AMF, e.g., orbit information (e.g., orbital altitude and orbital inclination) and transmit power. 
3   Conclusion
In this contribution, we discussed the paging issues in non-terrestrial networks, and we have the following proposals:
Proposal 1: RAN3 should consider scenario C2/D2 prior to scenario C1/D1 in R16. 
Proposal 2: Information to derive the swapping trace and the coverage of beams/satellites should be provided to the AMF, e.g., orbit information (e.g., orbital altitude and orbital inclination) and transmit power. 
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5   Annex: Text Proposal to TS 38.821

<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
5.X Paging Aspects
Regarding to paging aspect, both steerable beams (i.e., scenario C1 and scenario D1) and the beams move with the satellite (i.e., scenario C2 and scenario D2) should be considered. However, as the satellite moves continuously from one geographical area to another geographical area with different assigned TAIs, and it is not clear which TAI should broadcast for the satellite across with geographical area with different assigned TAIs, the steerable beams is not easy to achieve. RAN3 considers scenario C2/D2 prior to scenario C1/D1 in R16.

For scenario C2/D2, timing window based paging can be adopted to reduce the frequency of the Registration Update procedure, where the information to derive the swapping trace and the coverage of beams/satellites should be provided to the AMF, e.g., orbit information (e.g., orbital altitude and orbital inclination) and transmit power.    

<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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