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Introduction
In RAN2#121bis-e meeting, two satellite switching scenarios with unchanged PCI in quasi-earth fixed cell, including hard satellite switching and soft satellite switching, were discussed by RAN2, and an LS has been sent to RAN1 to check its feasibility [1]:
	[bookmark: _Hlk130998004]1. Overall Description:
For mobility enhancement in Rel-18 NR NTN, in quasi-earth fixed cell case, RAN2 has discussed unchanged PCI scenario, including hard satellite switching (non-overlapping satellite coverage at switching time) and soft satellite switching (overlapping satellite coverage at switching time).
RAN2 has agreed that, in quasi-earth fixed cell case, for hard satellite switch in the same SSB frequency and same gNB (no key change), satellite switching without PCI changing (not requiring L3 mobility) is supported, unless major technical issues are identified by RAN1. RAN2 understands that the standard impact includes that the UE may be notified to re-acquire DL/UL synchronization with the serving cell after the satellite switching. 
[bookmark: _GoBack]RAN2 understands that the feasibility of soft satellite switching without PCI change (not requiring L3 mobility) is more relevant to RAN1 aspects, and would like to check its feasibility with RAN1.


2. Actions:
[bookmark: _Hlk46227635]To RAN1
ACTION: RAN2 kindly requests RAN1 to take into account the above agreement on hard satellite switching without PCI change and provide feedback if RAN1 identifies any major technical issues, and also provide feedback on the feasibility to support soft satellite switching without PCI change.

3. Date of Next RAN2 Meetings:
TSG-RAN WG2#122                      2023-05-22 to 2023-05-26		Incheon, KR 
TSG-RAN WG2#123                      2023-08-21 to 2023-08-25		Toulouse, FR 



In this contribution, we provide our views on the potential technical issues and feasibility on the above satellite switching scenarios. A draft reply LS for some responses is provided in our companion contribution [2]. 
Discussion
[bookmark: _Hlk134434157]According to RAN2’s explanation, the difference between the hard satellite switching and the soft satellite switching is that the former yields a non-overlapping satellite coverage at the switching time; while the latter leads to an overlapping satellite coverage at the switching time. But for both cases, the PCI, the SSB frequency, and the gNB are not changed.  If we translate this definition to RAN1 language, for hard satellite switching, the UE remains in the same cell but is assumed to switch the serving satellite from one to the other. It would involve necessary mechanisms, e.g. ephemeris data updating and DL/UL re-synchronization, which may cause some servie interruption but from the synchronization point of view it is feasible. For instance,  the UE can re-acquire DL synchronization as long as it can determine the SSB from  new satellite. Then, the UE can also re-acquire UL synchronization via updated ephemeris and the random access procedure based on the updated ephemeris information, common TA parameters, etc. Therefore, the hard satellite switching is feasible from our perspective. 
Proposal 1: For hard satellite switching, it is feasible as long as the UE can determine when to perform DL/UL synchronization to the upcoming satellite.
For soft satellite switching, in our understanding, when we translate RAN2 definition in RAN1 language, it seems to imply a scenario where the area is served by two satellites at the same time. Although supposing the footprint of the current satellite and upcoming satellite is overlapping, there are still some technical issues from RAN1 point of view. Firstly, different RTT and doppler shift between the UE and two satellites cause mutual interference between the receiving signal from the current and new satellite, e.g., the DL slot timing boundaries from two satellites are not aligned and UL synchronization between different UEs are not aligned. Moreover, it is not clear if a UE is also requested to connect with two serving satellites at the same time. This would request a UE to maintain two different uplink timing, which is not feasible from the implementation point of view. Also, the ephemeris information carried in SIB and the TA applied by UE corresponds to which satellite is not clear. In conclusion, due to the above reasons, the soft satellite switching seems have many more issues and may not be infeasible from RAN1 perspective.
Proposal 2: For soft satellite switching, it is not feasible for the mutual interference and unclear ephemeris information/applied TA reasons.
Conclusion
In this contribution, we discussed the RAN2 LS on unchanged PCI. The following proposals are made:
Proposal 1: For hard satellite switching, it is feasible as long as the UE can determine when to perform DL/UL synchronization to the upcoming satellite.
Proposal 2: For soft satellite switching, there are many issues that may cause interference issue, UE uplink synchronization issue, and ambiguous applicable ephemeris information issue. Thus, it seems not feasible. 
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