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In last meeting, RAN2 has sent the LS to RAN1 [1] with following content:
	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. 
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.


With required action in RAN1 to provide feedback if RAN1 identifies any major technical issues, and also provide feedback on the feasibility to support soft satellite switching without PCI change. In this contribution, detailed views are shared.
Discussion on the unchanged PCI
Based on the description, for the quasi-earth fixed, the topology to support and selection of either hard or soft switching with unchanged PCI, is illustrated in Figure 1 depending on the different implementation, e.g., constellation design for the coverage between two satellites.   
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[bookmark: _Ref134688019]Figure 1 Illustration of the co-coverage based two-Sats
In this scenario without triggering of L3-level mobility due to the same PCI, the switching of serving satellite will be mainly relay on the lower layer processing after addressing the synchronization issues due to the different location of satellite. More specifically,
· For the DL: The DL propagation delay will be different and the UE need to re-acquire the DL timing via monitoring the DL signal, e.g., SSB or TRS.
· For the UL: The UL TA will change after satellite switch and based on the assumption of pre-compensation, the UE need to re-sync with the UL with re-acquisition of SIB19 (e.g., satellite ephemeris and common TA parameters, etc). 
Observation 1: Due to the different location of satellite which provide the same coverage with unchanged PCI, the DL synchronization procedure (e.g., monitoring the DL signal) and updates of UL timing (e.g., re-acquisition SIB for satellite ephemeris, common TA parameters, etc), should be implemented at UE side.
Moreover, for hard-switching, since the coverage will not be overlapped in time domain, it means that in the instant for switching, the connection between UE and source-Sat (i.e., Sat-A) does not exist. In this case, normally, once the satellite switch occurs, RLF procedure will be triggered. UE can perform DL synchronization procedure, reacquire SIB19, and re-sync with the UL during RLF procedure. If the UL and DL synchronization are successfully performed before final RLF, the connection can be recovered. So, the connection in this case can be achieved via implementation.
Regarding the “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.”, in our view, it can be considered as one kind of optimization, with such indication, the UE can try to search the SSB along with detection of SIB intentionally, e.g., at certain time instant over large frequency range as initial access.
Proposal 1: For the hard switching, it’s feasible from RAN1 perspective to support satellite switching without PCI changing.
For the soft-switching, with further assumption on the overlapped coverage in time domain between two satellites, the feasibility of this approach can also be achieved with following consideration: 
1. Triggering event for UE: Normally, the UE will maintain the existing connection unless the quality is poor, then same implementation as the hard switching can also be considered. Moreover, due to overlapping in time domain, the beam switching based approach can also be used to let the UE to monitor another DL signal. 
2. For the interference issue, from our view, the propagation delay difference between links via two satellites will almost exceed the CP or length of slot. In this case, the co-channel interference can be treated as background noise. Moreover, the different association between signal and physical beam for one satellite can be considered in implementation, which is also helpful to randomize the interference.    
Proposal 2: For the soft switching, it’s feasible from RAN1 perspective support satellite switching without PCI changing. And same enhancement for hard switching can be considered.
Conclusions
In this contribution, the RAN2 questions are analyzed with following proposals and observations:
Observation 1: Due to the different location of satellite which provide the same coverage with unchanged PCI, the DL synchronization procedure (e.g., monitoring the DL signal) and updates of UL timing (e.g., re-acquisition SIB for satellite ephemeris, common TA parameters, etc), should be implemented at UE side.
Proposal 1: For the hard switching, it’s feasible from RAN1 perspective to support satellite switching without PCI changing.
Proposal 2: For the soft switching, it’s feasible from RAN1 perspective support satellite switching without PCI changing. And same enhancement for hard switching can be considered.
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