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1. Introduction
The unchanged PCI switch for satellite switching without changing PCI has been addressed in NR NTN. It has been agreed that handover procedure is not required for unchanged PCI switch. In this contribution, we discuss some remaining issues in current procedure for unchanged PCI switch.
2. Discussion 
In the unchanged PCI mechanism, the UE switches the serving satellite without performing a handover procedure. The UE could keep the cell configuration when the satellite switches without changing gNB. The signalling overhead caused by RRC reconfiguration message for handover could be saved. In previous RAN2 meetings, the following agreements were made.
In RAN2#121bis meeting:
· 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 (as usual RAN2 will aim at minimizing the specification impact so that it fits in Rel-18).
In RAN2#122 meeting:
· In hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero).
In RAN2#123 meeting:
· An explicit indication will be introduced to enable the unchanged PCI switch;
· 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;
· PCI unchanged procedure can be performed without performing RACH;
· 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;
· In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite.
Based on the current running CR [1], the UE would receive an indication of unchanged PCI switch (satSwitchWithReSync) in SIB19. After receiving the indication, the UE could perform DL synchronization with the serving cell via the new satellite at the cell stop serving time t-Service. In addition, since both RACH-based and RACH-less method are supported, the UE needs to know whether to trigger a RA procedure in the unchanged PCI switch. The RACH-less handover for NTN has been discussed and captured in the running CRs. The network would provide a RACH-less configuration (e.g. ntn-Rach-LessHO) in HO command to the UE. For unchanged PCI switch, HO command is not required, and a simple way is to provide the RACH-less configuration along with satSwitchWithReSync in SIB19. If the UE receives satSwitchWithResync with RACH-less configuration, the UE doesn’t trigger a RA procedure for unchanged PCI switch.
Proposal 1: RACH-less configuration is provided in SIB19 with the indication of unchanged PCI switch for the case of RACH-less unchanged PCI switch.
Moreover, the UE would consider the UL synchronization timer (i.e. T430) expires at t-Service. The UE would reacquire a new SIB19 comprising the satellite information after switching the serving satellite and start the T430 upon receiving the SIB19. As for timeAlignmentTimer, it is still FFS on how to handle the timer.
In RACH-less HO in LTE, the UE applies indicated TA value and starts timeAlignmentTimer when it is configured with rach-Skip. For RACH-less solution of unchanged PCI switch, the UE should apply the TA value indicated by the RACH-less configuration in SIB19, and restart timeAlignmentTimer when it applies the TA value indicated by the network (since timeAlignmentTimer should already be running).
Proposal 2: For RACH-less unchanged PCI switch, the UE applies the indicated TA value and restarts timeAlignmentTimer.
For RACH-based solution, according to TS 38.321 [3], when a TAC is received in a RAR, the UE applies the TAC and (re)start timeAlignmentTimer if the timeAlignmentTimer is not running. If the timeAlignmentTimer is running, the UE would not apply the received TAC during RA procedure. Thus, the timeAlignmentTimer should not be running when the UE receives the RAR for RACH-based unchanged PCI switch.
Observation 1: For RACH-based unchanged PCI switch, timeAlignmentTimer should not be running when the UE receives the RAR.
In the last meeting, it was 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. And it is FFS on timeAlignmentTimer handling. If timeAlignmentTimer is also considered expired at t-Service, the following UE actions upon expiry of timeAlignmentTimer would be performed by MAC entity of the UE, as specified in TS 38.321 [3]:
· flush all HARQ buffers for all serving cells;
· notify RRC to release PUCCH for all serving cells, if configured;
· notify RRC to release SRS for all serving cells, if configured;
· clear any configured downlink assignments and configured uplink grants;
· clear any PUSCH resource for semi-persistent CSI reporting.
And the NW needs to provide a reconfiguration to the UE with the configuration released by the UE due to expiry of timeAlignmentTimer. It reduces the benefit of signalling reduction in the current procedure of unchanged PCI switch. 
Observation 2: If the UE considers timeAlignmentTimer expired at t-Service, the benefit for unchanged PCI switch is reduced.
In our view, in order to enable timeAlignmentTimer not running while not considering the timer expired, the UE should stop the timeAlignmentTimer at t-Service for the case of RACH-based unchanged PCI switch. Then the UE applies received TAC from RAR and starts the timeAlignmentTimer when receiving the RAR after DL synchronization with the serving cell via the new satellite.
Proposal 3: For RACH-based unchanged PCI switch, the UE stops timeAlignmentTimer at t-Service.
On the other hand, the UE would pre-compensate TA value based on the satellite assistance information in the new SIB19 after performing DL synchronization with the new satellite. However, based on current mechanism, the UE could not report the TA value to the network after performing unchanged PCI switch.
Currently, TAR could be triggered when the UE connects to a new serving cell based on the configuration of ta-Report. The NW could configure ta-Report in SIB19 to indicate the UE to trigger TAR for RRC establishment, RRC resume and RRC re-establishment. The NW could configure ta-Report in HO command to indicate the UE to trigger TAR for RACH-based or RACH-less handover.
In unchanged PCI switch, since ta-Report could already be included in SIB19, the UE could trigger a TAR based on this indication after DL synchronization with the new satellite. The UE triggers a TAR if ta-Report is included in the new SIB19 and not triggers a TAR after DL synchronization if ta-Report is not included in the new SIB19.
Proposal 4: The UE triggers a TAR for unchanged PCI switch if ta-Report is included in SIB19 after performing DL synchronization with new satellite.
3. Conclusion
In this contribution, we discuss some remaining issue for unchanged PCI switch and have following observations and proposals:
Proposal 1: RACH-less configuration is provided in SIB19 with the indication of unchanged PCI switch for the case of RACH-less unchanged PCI switch.
Proposal 2: For RACH-less unchanged PCI switch, the UE applies the indicated TA value and restarts timeAlignmentTimer.
Observation 1: For RACH-based unchanged PCI switch, timeAlignmentTimer should not be running when the UE receives the RAR.
Observation 2: If the UE considers timeAlignmentTimer expired at t-Service, the benefit for unchanged PCI switch is reduced.
Proposal 3: For RACH-based unchanged PCI switch, the UE stops timeAlignmentTimer at t-Service.
Proposal 4: The UE triggers a TAR for unchanged PCI switch if ta-Report is included in SIB19 after performing DL synchronization with new satellite.
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