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1 Introduction

In this contribution, we would like to discuss the timing issue on neighbour cell’s epoch time and the Koffset’s ambiguity issue raised by RAN1’s LS. 
2 Discussion 
On RAN1’s LS
In RAN1’s LS (R1-2202843) on NTN-specific SIB, RAN1 raised an ambiguity issue for cell-specific Koffset during the SIB modification period and asked RAN2’s understanding on whether there is a need to address this potential ambiguity. The issue seems to be that during the SIB modification period, it is supposed that the updated Koffset will be effective at the boundary of SIB modification period, however, it may take some time for UE to acquire the SIBX in the corresponding SI message and the exact updated Koffset. From UE’s perspective, it is clear that UE will keep using the old Koffset value until it acquires the new value. However, network may not know when exactly UE has acquired the updated SIBX, in this case we think it can be left to network’s implementation to handle the ambiguity issue, e.g. network can use both old and new Koffset value for UL reception. Note that this is not NTN-specific issue. In legacy, network can also update the PRACH resources and we haven’t resorted to any specification efforts to resolve the similar ambiguity issue.
Proposal 1 Send reply LS to RAN1 sharing RAN2’s understanding that this is no need to address this potential ambiguity.
Neighbour cell’s epoch time
For satellite ephemeris and common TA related parameters, RAN1#107e meeting has agreed the following.

	Agreement

The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.

Agreement
The reference point of the epoch time for assistance information (i.e. Serving satellite ephemeris and Common TA parameters) should be known by UE. 
· FFS: the definition of the reference point

Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 

· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.




Currently, serving cell’s epoch time can be explicitly or implicitly configured to the UE. When it comes to handover case, since most of essential SI would be provided in handover command and UE is not required to receive the target cell’s SIB for that, it would be straightforward that the target cell’s epoch time is explicitly provided in the handover command. As the format of explicit epoch time includes an SFN and a subframe number, it would also make sense that UE follows target cell’s timing when referring to the SFN and subframe number. That is, after UE performs DL synchronization to the target cell and read the MIB, UE will know the target cell’s SFN and then the epoch time.
Proposal 2 During handover, the target cell’s satellite ephemeris, common TA related parameters and the epoch time indication can be provided by the target gNB and then transparently forwarded to UE by the source gNB.
Proposal 3 When target cell’s epoch time is explicitly provided in handover command, UE follows the target cell’s downlink timing to determine the target cell’s epoch time (i.e. SFN and subframe number).

For idle mode measurement, target cell’s satellite ephemeris is required for the UE-based SMTC adjustment. As the ephemeris is used to determine the SMTC offset, it is correct to understand that UE needs to acquire the neighbour cell’s epoch time before being able to measure the cell. Then the only timing UE could follow, when neighbour cell’s epoch time is explicitly signalled, would be the serving cell’s timing. That is, all neighbour cells’ epoch time, when explicitly broadcasted, would be based on the serving cell’s timing.

Proposal 4 When neighbour cell’s epoch time is explicitly broadcasted for IDLE mode measurement, UE follows the serving cell’s downlink timing to determine the neighbour cell’s epoch time (i.e. SFN and subframe number). 
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 Adopt the above text proposal for implementation of HARQ RTT timer extension.
Proposal 2 During handover, the target cell’s satellite ephemeris, common TA related parameters and the epoch time indication can be provided by the target gNB and then transparently forwarded to UE by the source gNB.
Proposal 3 When target cell’s epoch time is explicitly provided in handover command, UE follows the target cell’s downlink timing to determine the target cell’s epoch time (i.e. SFN and subframe number).

Proposal 4 When neighbour cell’s epoch time is explicitly broadcasted for IDLE mode measurement, UE follows the serving cell’s downlink timing to determine the neighbour cell’s epoch time (i.e. SFN and subframe number). 
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