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1 Introduction

In RAN#86, a new work item on solutions for NR to support NTN [1] has been approved. In RAN2#111e, the topic on earth fixed/moving cells was not discussed and there is a post-meeting email discussion ([POST111e] [910][NTN]) trying to discuss the impacts of earth fixed and moving beams.
In this contribution, we provide our further views to the impacts of earth fixed/moving cells.
2 Discussion 
As shown in the WID, RAN2 will only consider transparent payload in Rel-17. Since Uu interface between UE and gNB in the ground includes feeder link and service link, from RAN2’s perspective, both feeder link switch and service link switch have impact on UE and should be addressed by RAN2.
In our understanding, earth-fixed cell and earth-moving cells are mainly concerned with service link operation, e.g. whether to use steerable beams or fixed beams for satellite transmission over service link. Therefore, feeder link switch should have no difference to earth fixed and moving cells.

Proposal 1 Feeder link switch should have no difference to earth fixed and earth moving cells.
Regarding feeder link switch, RAN2#111e has agreed to support both soft switch and hard switch. For soft switch, it means that one satellite will connect with two gateways at the same time. During this time period, the satellite will forward the signal from both gateways. Considering that different feeder link may have different propagation delay, these two gateways should not connect to the same cell (i.e. same freq + PCI) since otherwise UE would monitor the SSB burst transmitted from the gNB side, not in the same pattern anymore. For hard switch, since the satellite will connect with one gateway at a time, we do not have the afore-mentioned restriction. 

Proposal 2 For soft feeder link switch, the two concerned gateways should not connect to the same cell (i.e. same freq + PCI). For hard feeder link switch, there is no such restriction.
Regarding service link switch, it relates to mobility between two satellites. For the two concerned satellites, they may connect to the same or different gateways. However, if the same gateway is connected, due to the similar reason as above, the two satellites should not connect to the same cell (i.e. same freq + PCI), to avoid SSB timing confusion.
Proposal 3 For service link switch, the two concerned satellites should not connect to the same cell (i.e. same freq + PCI).

Compared with earth fixed cells, earth moving cells would be more challenging to serve the UE. For example, they may have shorter serving time and may suffer more frequent UE handover. For idle/inactive UEs, tracking area management may also deserve special handling. Due to these aspects, we think it would make sense to prioritize the study on earth moving cells.
Proposal 4 Prioritize the study on earth moving cells in Rel-17.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1
Feeder link switch should have no difference to earth fixed and earth moving cells.
Proposal 2
For soft feeder link switch, the two concerned gateways should not connect to the same cell (i.e. same freq + PCI). For hard feeder link switch, there is no such restriction.
Proposal 3
For service link switch, the two concerned satellites should not connect to the same cell (i.e. same freq + PCI).
Proposal 4
Prioritize the study on earth moving cells in Rel-17.
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