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1   Introduction
In this contribution, we further discuss the paging issues in NTN
2   Discussion
As specified in the terrestrial network, to track the idle UE, AMF configures a registration areas (RA) to UE during the registration procedure (i.e., attach procedure and tracking area update procedure), and UE performs RA update toward AMF, if it moves out of the configured RA, to inform its location changed. That is, the AMF can track the UE in the RA, and if downlink data arrives, the AMF pages the UE in the RA and find the UE. 
When the LEO satellite and network identities are configured as the terrestrial RAN, there is no correlation between moving beams and fixed tracking areas (TA) or RA, i.e., the TAIs broadcasted by the LEO satellite will sweep over earth. The paging issues will result of the movement of idle UE in combination of its own motion and the motion of the TA. This may result in unnecessary TAU procedure, e.g. a stationary UE on the ground covered by the different TAI belong to a LEO cell will proceed as a TAU when the cell will move … The TAU procedure is inevitable for the stationary UE. On the other hand, it seems not suitable to include all the possible TAIs in the RA, in which case the NTN shall page the UE in all NTN cells at every paging procedure.
Observation 1: Keep the fixed association between the LEO satellite and TAI as the terrestrial RAN may result in unnecessary TAU procedure.
To prevent such issue, an alternative way is to coordinate the TAI through satellite and legacy RAN. By keeping the same TAI associated to the geographical area (but not the LEO satellite), by continuous reconfiguring the association between the NGEO satellite (and its physical antenna beams) and it 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
Proposal 1: How to design the paging mechanism shall be considered for NTN. 
3   Conclusion
In this contribution, we discussed the paging issues in non-terrestrial networks, and we have the following proposals:
Observation 1: Keep the fixed association between the NGEO satellite and TAI as the terrestrial RAN may result in unnecessary TAU procedure.

Proposal 1: How to design the paging mechanism shall be considered for NTN. 
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5   Annex: Text Proposal to TS 38.821

<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
5.X Paging Aspects
Regarding to paging aspect, there are two options. 

The first option is keeping the fixed association between the LEO satellite and TAI is as the terrestrial RAN, there is no one-to-one correspondence between moving beams and fixed tracking areas (TA) or RA, i.e., the TAIs broadcasted by the LEO satellite will sweep over earth. Hence, considering the paging issues, the movement of idle UE is a combination of its own motion with the motion of the TA. This may result in unnecessary TAU procedure, e.g., a stationary UE on the ground will be covered by the different TAI due to the LEO satellite motion, and if the RA does not include all possible TAIs the stationary UE will be covered by, the TAU procedure is inevitable for the stationary UE.  

The second option is keeping the same TAI associated to the geographical area (but not the LEO satellite), by continuous reconfiguring the association between the NGEO satellite (and its physical antenna beams) and it broadcast TAI. However, this is not easy, 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. 

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