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Introduction
In last RAN2 meeting, there were some discussions about PCI unchanged and some agreements were achieved as follows [1]: 
Working Assumption: 
1. 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. 
Then in this contribution, we would like to provide our further considerations on PCI unchanged about issues clarification, implementation and handover scope declaration aspects.
Discussion
[bookmark: _Hlk41985036]2.1.1 Issues clarification for hard satellite switch in quasi-earth fixed cell
In last meeting, we have mainly discussed PCI unchanged for hard satellite switch in quasi-earth fixed cell case. Some opponents raise issues such as that different satellites might have different coverage, there would be RAN1 impacts, it is introducing a new scenario (hard service link switch) we did not consider before and in case of hard switch there would always be interruption. 
And we would like to make clarification to the issues, firstly, even if different satellites do have different coverage, it still could work well due to that different satellites connection to same gNB will always have a wide range of intersection. Then, we just see there may be some RAN1 impacts for soft satellite switch, while some resolutions have been provide among contributions, for example, use MIMO for reception of multiple beams, providing NCD-SSB, and by gNB implementation, etc. Therefore we just need to check with RAN1 about the feasibility of the soft switching case if necessary. Thirdly, both hard service link switch and soft service link switch are not new scenarios, which are already existing NTN deployment cases. Finally, for the interruption, it needs to be clarified that this issue is not introduced by PCI unchanging, and with the network assistance information (e.g. ephemeris), it could be alleviated and ignored.
Observation 1: Even if different satellites do have different coverage, it still could work well due to that different satellites connection to same gNB will always have a wide range of intersection.
Observation 2: There may be some RAN1 impacts only for soft satellite switch, while some resolutions have been provide among contributions, for example, use MIMO for reception of multiple beams, providing NCD-SSB, and by gNB implementation, etc.
Observation 3: Both hard service link switch and soft service link switch are not new scenarios, which are already existing NTN deployment cases.
Observation 4: For the interruption, it needs to be clarified that this issue is not introduced by PCI unchanging, and with the network assistance information (e.g. ephemeris), it could be alleviated and ignored.
2.1.2 PCI unchanging implementation
Further for hard satellite switching in quasi-earth fixed cell, one PCI associates to only one single satellite at the same time, which can avoid the issue of PCI confusion and interference. And in current transparent payload, only Radio Frequency filtering, Frequency conversion and amplification are located in the satellite, while the part of PHY (including SSB generation, demodulation/decoding, switch and/or routing, coding/modulation), MAC, RLC, PDCP, SDAP and RRC all located in the terrestrial gNB equipped in the gateway which is fixed during the service link switching. Hence, it seems just some system information needs update if needed, for example, there are some differences of hardware between two adjacent satellite, or some antenna configuration needs to be updated. Especially for quasi-earth fixed cell case, one satellite provide service to the same area until out of coverage, keeping same PCI after satellite switching is easy to perform. And with the updated system information, UE could implement UL synchronization based on NW assistance information and its own location information without handover. 
Observation 5: With the updated system information, UE could implement UL synchronization based on NW assistance information and its own location information without handover. 
2.1.3 Handover enhancements declaration for R18 NTN scope
Last but not least, the R18 NTN WID scope about the handover enhancement part is to specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]  And considering the critical issues in NTN system, partial UEs in a moving cell need to hand in or hand out with satellite movement(as shown in Fig.1) while all the UEs in a quasi-earth fixed cell will lose connectivity suddenly when the serving satellite can no longer serve the current area(as shown in Fig.2). Anyway, there may be plenty of UEs need to hand over to a new cell in a short period of time due to the large coverage of satellites. And if a large number of UEs accessing the same new cell(s) almost simultaneously, it will result in significant signaling overhead, power consumption, as well as degrading the service performances caused by service interruption due to HO signaling latency. Then with the PCI unchanging after satellites switching, it is beneficial for HO signaling reduction due to unchanged cell from UE perspective, and there are also many configurations of the previous satellite could be reused.

     
  Fig.1 UEs transition in moving cell


                        Fig.2 UEs transition in quasi-earth fixed cell
Based on the above analysis about PCI unchanged, it is proposed that: 
Proposal 1: RAN2 to confirm the working assumption: 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.

Observation 6: For soft satellite switching in quasi-earth fixed cell, PCI collision and/or interference issues could be solved. 
Proposal 2: An LS to RAN1 may be needed to confirm the feasibility of the soft switching case.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on PCI unchanged handover enhancements and have the following observations and proposals:
Observation 1: Even if different satellites do have different coverage, it still could work well due to that different satellites connection to same gNB will always have a wide range of intersection.
Observation 2: There may be some RAN1 impacts only for soft satellite switch, while some resolutions have been provide among contributions, for example, use MIMO for reception of multiple beams, providing NCD-SSB, and by gNB implementation, etc.
Observation 3: Both hard service link switch and soft service link switch are not new scenarios, which are already existing NTN deployment cases.
Observation 4: For the interruption, it needs to be clarified that this issue is not introduced by PCI unchanging, and with the network assistance information (e.g. ephemeris), it could be alleviated and ignored.
Observation 5: With the updated system information, UE could implement UL synchronization based on NW assistance information and its own location information without handover. 
Observation 6: For soft satellite switching in quasi-earth fixed cell, PCI collision and/or interference issues could be solved. 

Proposal 1: RAN2 to confirm the working assumption: 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.
Proposal 2: An LS to RAN1 may be needed to confirm the feasibility of the soft switching case.
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