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1. Introduction

The mobility patterns in NTN are quite different from the one in terrestrial RAN. 
In this contribution we briefly analyse a few key issues which mainly impact RAN3, and ask RAN3 to clarify what scenario should be discussed.
2. Discussion
In the NTN architecture we currently study, the user data is delivered between the satellite and the UE as (at least a part of) the Uu, and also delivered between the satellite and the Sat-GW as the SRI. The mobility aspect of the radio link between the UE and the satellite caused by their relative motion can be handled by reusing (or even simplifying) terrestrial solutions, whereas the mobility aspect of the radio link between the satellite and the Sat-GW is entirely a new issue we have not studied before, if the satellite is not a GEO one and thus has relative motion with the Sat-GWs.
First of all, we invite RAN3 to clarify whether one satellite is capable to connect toward multiple Sat-GWs simultaneously. We slightly prefer to precluding such flexibility, as we have not observe much benefit whereas think it not quite compatible with C2 architecture and the gNB-DU processed payload architecture of D2 if such multi-link is applicable for logical Uu or F1 connection.
Proposal 1: We propose RAN3 to clarify whether one satellite is capable to connect toward multiple Sat-GWs simultaneously.
Following is an example. Multiple Sat-GWs are deployed on the earth, and the UE is now located right in the middle. Satellites sharing the same orbit are flying over them one by one, connecting and disconnecting to the UE, and to the Sat-GW as well. The two Sat-GWs may either be capable to connect to the same logical node behind the Sat-GW, or incapable. For simplicity, here we assume that one satellite can connect to at most one Sat-GW simultaneously, while nevertheless the mobility scenario will not be much different if we choose the other choice.
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The initial state is that the UE is connected to Satellite 1, and the user plane link is established from the UE toward Satellite 1, and then Sat-GW 1, and further toward the network node right behind the Sat-GW.
At Phase A, the UE is switched from Satellite 1 toward Satellite 2, and the feeder link is also switched simultaneously, from Sat-GW 1 toward Sat-GW 2.
At Phase B, the UE is served continuously by Satellite 2 and Sat-GW 2.
At Phase C, Satellite 2 flies past the middle point between Sat-GW 1 and Sat-GW 2. The SRI is thus switched from Sat-GW 2 back toward Sat-GW 1.
At Phase D, the UE is served continuously by Satellite 2 and Sat-GW 1.
After Phase D, the scenario returns to Phase A and the next cycle starts.
If both Sat-GWs are capable to connect to the same logical node, as shown in the right part of the figure above, the mobility behaviour will be no more than sequential handovers from one satellite toward another, and then further toward the third one.
However, we may not always assume that all neighbour Sat-GWs can connect to at least one same logical node, considering these neighbour Sat-GWs may locate in different countries (may even be separated by an ocean if ISL feeder link applies). The case on the left side has to be applied.
Observation 1: SRI change is inevitable for non-GEO based NTN architectures.
In this type of scenario, the UE has to be switched back and forth repeatedly between the two nodes right behind the Sat-GW. The service contiguity will be challenged due to relatively long user plane interruption at every time of handover, and also due to the endless iteration of the “ground anchor” between two logical nodes distant from each other.
Observation 2: SRI change may deteriorate service performance, especially when 5GC is changed.
Proposal 2: We propose RAN3 to discuss whether some enhancement is needed to avoid the frequent SRI changes encountered in non-GEO based NTN architectures.
3. Conclusion

Proposal 1: We propose RAN3 to clarify whether one satellite is capable to connect toward multiple Sat-GWs simultaneously.
Observation 1: SRI change is inevitable for non-GEO based NTN architectures.
Observation 2: SRI change may deteriorate service performance, especially when 5GC is changed.
Proposal 2: We propose RAN3 to discuss whether some enhancement is needed to avoid the frequent SRI changes encountered in non-GEO based NTN architectures.
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