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1 Introduction

In this contribution, we discuss some issue with soft switch unchanged PCI. 
2 Discussion 
In the current RRC spec, following is captured to specify epochTime of NTN cells.
	epochTime

Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.


Following is captured for UE’s DL synchronization behaviour in soft switch unchanged PCI
	2.1.1.1.1 5.2.2.4.21
Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:

1>
start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;

1>
if SatSwitchWithReSync and t-Service are included, and the UE supports hard satellite switch with resynchronization;

2>
if t-ServiceStart is included and the UE supports soft satellite switch with resynchronization:

3>
start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>
perform the satellite switch with resynchronization as specified in 5.7.19 at the time indicated by t-Service for the serving cell.

NOTE:
UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.




Note that for soft switch unchanged PCI, both source satellite and target satellite belong to the serving cell, and between t-ServiceStart and t-Service, UE actually maintains DL synchronization with both satellites. In practice, these two satellites’ DL synchronization timing would be different subject to different SSB transmission timing, different service link and feeder link propagation delay. This means that UE might observe different SFN and subframe from the two satellites for the same serving cell, which makes the current epochTime’s field description not that accurate regarding which SFN and subframe are referred to. For soft switch unchanged PCI case, this should be clarified as the SFN and subframe from the serving satellite.
	epochTime

Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. When SFN and sub-frame number are indicated, they refer to the ones from the serving satellite. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.


Proposal 1 To cover soft switch unchanged PCI, adopt the above TP.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
	epochTime

Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. When SFN and sub-frame number are indicated, they refer to the ones from the serving satellite. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.


Proposal 1 To cover soft switch unchanged PCI, adopt the above TP.
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