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1. Introduction

The mobility patterns in NTN are quite different from the one in terrestrial RAN, especially for the procedures related to feeder link switches. In RAN3#103 meeting we raised a few questions concerning feeder link switches in [1] and fortunately received their answers soon in [2]. 
In this contribution we further raise some issues and invite RAN3 to clarify the scenarios.
2. Discussion
In RAN3#103 meeting, we provided a TDoc concerning the impact on user data continuity in the case of the UE located right between two NTN-GWs, claiming that its service had to be switched forth and back frequently between the two paths [1]. We then received an answer TDoc, addressing that its impact could be limited into the low layers or the transport layer [2].
However, we are still not sure about the scope of the solution provided in [2]. Would it be the only unified solution covering all the cases, or just an available choice between multiple solutions? Or, identically speaking, should we mandate every NTN capable to use this method at any time, for any case of feeder link switch?
We will analyse this issue separately for the three NGEO-based NTN architectures as following.
Transparent Payload Satellite
For transparent payload architecture, a feasible solution can be identified according to the idea provided in [2]: whenever the satellite moves between two different NTN-GWs which connect to two different gNBs, it shall repeat the NR-Uu interface of both gNBs. Any UE shall be served continuously by its nearest gNB, irrespective of any motion of satellites.
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As of the case of (b) through (d), Sat 2 has to repeat both the signal of gNB1 and the signal of gNB2, in order to provide a “inter-gNB-handover-free” service of UE1 and UE2. We can easily figure out that this case occurs if and only if the satellite covers the “midline” of the two NTN-GWs.
Observation 1: In transparent payload architecture, relying on feeder link multi-connectivity to avoid frequent inter-gNB handovers will force that any satellite which covers any midline between NTN-GWs should repeat both NTN-GWs’ signal.
To make the solution work, a satellite needs to relay two frequency channels transported respectively by the previous and the next feeder links. However, this is not needed for most of the time. We see it’s not necessary to have multiple SRI connections for a satellite during feeder link switch, hard handover like solution for feeder link switch is also possible, more details are introduced in [3].Furthermore, it’s assumed that the NTN-GWs would not be deployed very dense (especially in the initial networks) and it might be impossible for the satellite to connect directly toward the “farther NTN-GW”, e.g. the red line in (b) or the blue line in (d). Inter-satellite relay might be the only solution, but whether it is proper for this transparent payload architecture (i.e. the signal has to be repeated twice or more) is a big question.
Proposal 1: We propose RAN3 to discuss whether and how a repeater satellite repeats the signal of a gNB out of its service coverage.

Regenerative Payload Satellite

For this type of architecture, an interesting idea was implied in [2]: All the gNBs (or gNB-DUs) across the globe are possible to connect persistently with one virtualised AMF pool (or gNB-CU). We quite appreciate this method as it is very efficient to avoid any inter-AMF handovers (or inter-gNB-CU handovers). It will also significantly reduce our work load. We want to invite RAN3 to discuss whether we can make such assumption when specifying NTN in 3GPP.
Proposal 2: For gNB-DU payload architecture, we propose RAN3 to discuss whether to assume that every gNB-DU across the globe in a given NTN connects persistently with one logical gNB-CU, at least from the perspective of the gNB-DU.
Proposal 3: For gNB payload architecture, we propose RAN3 to discuss whether to assume that every gNB across the globe in a given NTN connects persistently with one AMF pool.
3. Conclusion

In this contribution we further discussed feeder link switch and provided some observations and proposals as below:  

Observation 1: In transparent payload architecture, relying on feeder link multi-connectivity to avoid frequent inter-gNB handovers will force that any satellite which covers any midline between NTN-GWs should repeat both NTN-GWs’ signal.

Proposal 2: For gNB-DU payload architecture, we propose RAN3 to discuss whether to assume that every gNB-DU across the globe in a given NTN connects persistently with one logical gNB-CU, at least from the perspective of the gNB-DU.
Proposal 3: For gNB payload architecture, we propose RAN3 to discuss whether to assume that every gNB across the globe in a given NTN connects persistently with one AMF pool.
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