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Introduction
In last RAN2 meeting, there were some discussions about PCI unchanged and some agreements were achieved as follows [1]: 
Agreements:
1. An explicit indication will be introduced to enable the unchanged PCI switch
2. The unchanged PCI mechanism can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start). FFS whether we need to support scenarios that require the introduction of t-gap or t-start
3. PCI unchanged procedure can be performed without performing RACH

Agreements:
1. In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation. FFS on timeAlignmentTimer handling.
2. In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite
3. The UE specific Koffset, if configured, is not used after t-Service and the UE uses the cell specifc Koffset until the UE receives new differential Koffset MAC CE.
And in the reply LS [2] from RAN1, the feasibility of soft satellite switch is confirmed with some conditions. Then in this contribution, we would like to provide our further considerations on PCI unchanged solution.
Discussion
[bookmark: _Hlk41985036]2.1 Indication for unchanged PCI switch enabling
In last meeting, we have firstly agree that the unchanged PCI solution can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start) and an explicit indication is needed to introduce to enable the unchanged PCI switch due to just reusing the t-service. Regarding the indication, it is used to inform the UE to know that it is in a scenario where the PCI does not change after satellite switch, which is a cell-specific parameter. And it is reasonable to be included in the system information(e.g. reuse SIB19). Further, considering that UE needs to know the duration of the unchanged PCI scenario, we could utilize the indication directly or introduce time information with the indication, the following two options could be considered:
Option 1: include the indication in the system information(e.g. SIB19) along with each new coming satellite
Option 2: introduce time information together with the indication
Option 1 does not need additional time information, but requires to provide the indication each time when a new satellite arrives. Then option 2 just needs to indicate one time, while additional time information is demanded to assist UE to have acknowledge of how long the PCI unchanged scenario lasts.
Proposal 1: It is proposed that the indication is included in the system information(e.g. reuse SIB19).
Proposal 2: In order to help UE to know the duration of the unchanged PCI scenario, the following two options could be considered:
Option 1: include the indication in the system information(e.g. SIB19) along with each new coming satellite
Option 2: introduce time information together with the indication
2.2 Soft satellite switch
As mentioned above, RAN1 has concluded that it is feasible for soft satellite switching without PCI change under the flowing conditions [2]:
· UE is not required to connect to two satellites simultaneously during soft satellite switching. 
· Interference avoidance/mitigation between two satellites may potentially be done by gNB implementation at least to ensure non-colliding SSB with same PCI at UE side. 
· UE is provided with the information on new common TA, K_mac, ephemeris and cell-specific K-offset are applied during resynchronization to new satellite.
· UE may be provided with the information if needed to detect the SSB of the new satellite for soft satellite switching.
· The same UE behavior may be applied for soft satellite switching and hard satellite switching.
Therefore, to push the progress, we suggest RAN2 to also confirm the feasibility of soft satellite switch.
Proposal 3: It is proposed that RAN2 confirms the feasibility of soft satellite switch with the conditions mentioned above in R18, and unified solutions are applied to both hard and soft satellite switching in PCI unchanged case.
2.3 Whether support scenarios that require t-gap or t-start
Then regarding the scenarios that PCI unchanged solution could apply, the the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start) is agreed and whether support scenarios that require the introduction of t-gap or t-start is for further study. From our perspective, NR NTN has never discussed discontinuous coverage case until now, which means the coverage gap could be ignored. However, considering the soft satellite switch case whose feasibility is already confirmed by RAN1 and the future extension of applying the unchanged PCI to more scenarios, we could discuss enhancements to support scenarios that require t-gap or t-start. 
Proposal 4: Support scenarios that require t-gap or t-start considering the soft satellite switch case whose feasibility is already confirmed by RAN1 and the future extension of applying the unchanged PCI to more scenarios. 

And as the reply LS [2] indicated, for soft satellite switching, UE may be provided with the information if needed to detect the SSB of the new satellite. The parameter discussed in RAN2, i.e. t-start or t-gap, may be considered as the assistance information to help UE detect the SSB of the new satellite. With such per satellite information, UE could distinguish the SSB from different satellites in the soft switching scenario.
Proposal 5: It is proposed that t-start or t-gap could be considered to help UE detect the SSB of the new satellite for soft satellite switching.
2.4 Time alignment timer (TAT) handling
In last meeting, we have agreed that in the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation while FFS on timeAlignmentTimer handling. From our perspective, considering satellite switching, the serving beam is different, UE would obtain new SIB19 of new satellite, thence it may be reasonable to reset the TAT at t-service of old satellite and restart the timer after successfully completing the RACH procedure to the new satellite.
Proposal 6: In PCI unchanged scenario, UE considers timerAlignmentTimer expired at t-Service.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on PCI unchanged solution and have the following proposals:
Proposal 1: It is proposed that the indication is included in the system information(e.g. reuse SIB19).
Proposal 2: In order to help UE to know the duration of the unchanged PCI scenario, the following two options could be considered:
Option 1: include the indication in the system information(e.g. SIB19) along with each new coming satellite
Option 2: introduce time information together with the indication
Proposal 3: It is proposed that RAN2 confirms the feasibility of soft satellite switch with the conditions mentioned above in R18, and unified solutions are applied to both hard and soft satellite switching in PCI unchanged case.
Proposal 4: Support scenarios that require t-gap or t-start considering the soft satellite switch case whose feasibility is already confirmed by RAN1 and the future extension of applying the unchanged PCI to more scenarios. 
Proposal 5: It is proposed that t-start or t-gap could be considered to help UE detect the SSB of the new satellite for soft satellite switching.
Proposal 6: In PCI unchanged scenario, UE considers timerAlignmentTimer expired at t-Service.
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