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Introduction
In the meeting RAN#82, NTN SID was revised [1]. Newly added paragraph is as follows:

	Targeted usage-scenarios with satellite access are pedestrian, stationary in building, on board vehicle, high speed train or airplanes. Stationary in building, on board vehicle, high speed train or airplanes usage-scenarios may require a relay UE. The priority of the Rel-16 study will be on pedestrian and on board vehicle usage-scenarios.
The possible reference scenarios and architecture options for non-terrestrial networks will be identified and described. However, the scope of the release 16 study item will be limited to key issues and solutions associated with transparent GEO satellite and LEO based non-terrestrial access network (moving beam on earth). The CU-DU and IAB feature as well as the combined operation of GEO / LEO networks for idle mode will not be considered in this study during release 16.


Refer to highlighted yellow, considerations on idle mode during release 16 is limited to issues for basic procedures. In this contribution, we discuss about NTN-specific issues in idle mode.
Discussion
LEO satellites revolves the earth every 2~3 hours. It means the satellite appears at a location every 2~3 hours. At every appearance, the satellite is seen to the UEs on the ground from horizon to horizon about 20 minutes, and the service-available time (i.e. the satellite is suitable enough for the UE on the ground) may be lower than the duration of appearance. So the LEO satellites seem to be moving cell from ground UE’s point of view. Furthermore, refer to [2], propagation delay of GEO satellites is several times longer than LEO satellites, it is expected that usually the cell quality of an LEO satellite is be better than that of GEO satellites in the majority of cases.
Therefore, when a UE is camping on a GEO satellite, whenever LEO satellite appears, UE may perform cell reselection to the LEO satellite. However, soon the LEO satellite may disappear, the UE may reselect to another LEO satellite or back to GEO satellite. Even if the UE is stationary, the cell reselection may be repeated.
Observation 1: LEO satellites seen to be moving cell from UE’s point of view. Therefore, regardless of UE’s mobility, the UE may repeat cell reselection from/to an LEO satellite.
GEO(Geostationary Earth Orbit) satellite revolves around the earth once a day, so it looks stationary high above at one location from ground view. In order to revolve around the earth once a day, the altitude of GEO satellite is very high, 35786km. The high altitude enables the GEO satellite to support very large coverage, but brings about long propagation delay.
While a UE is camping on a GEO satellite, it may be very rare moving out of the wide coverage. Therefore, even if the UE is moving fast, cell reselection may not occur unless other LEO satellite appears. As a result, there may need a discussion about effectiveness of existing mobility state mechanism in idle mode which is based on number of recent cell reselection. We can drastically adjust parameter values of MSE, or adopt new mechanism for mobility estimation regarding the NTN environment.
Observation 2: Regarding the wide coverage of GEO satellites, existing MSE mechanism may not effective in NTN.
In addition to issues about cell reselection to LEO satellite described in observation 2, whenever the UE reselects to an LEO satellite, its tracking area may differ. In UE’s point of view, it would occur unnecessary tracking area updates even if the UE is stationary. In network’s point of view, it would increase the complexity that the network should update which path the paging message for the UE head to, every time the LEO satellites gets into/out from a specific location. However, prior to discuss this issue, tracking area management in NTN shall be discussed.
Observation 3: Providing paging message via LEO satellite may greatly increase complexity of UE and network.
Proposal 1: RAN2 is asked to discuss how existing idle mode mechanisms such as MSE or paging can be adapted in NTN.

Conclusion

In conclusion, we propose the followings:
Observation 1: LEO satellites seen to be moving cell from UE’s point of view. Therefore, regardless of UE’s mobility, the UE may repeat cell reselection from/to an LEO satellite.
Observation 2: Regarding the wide coverage of GEO satellites, existing MSE mechanism may not effective in NTN.
Observation 3: Providing paging message via LEO satellite may greatly increase complexity of UE and network.

Proposal 1: RAN2 is asked to discuss how existing idle mode mechanisms such as MSE or paging can be adapted in NTN.
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