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Introduction
[bookmark: OLE_LINK9]In this contribution, the remaining issues of solutions for NR to support non-terrestrial networks (NTN) are discussed.

UE behaviour w.r.t Validity timer expiry
In RAN1#106b_e, the following agreement on UE behaviour w.r.t validity timer expiry had been achieved. The details on how to acquire new or additional assistance information is FFS [1].
	Agreement:
The UE assumes that it has lost uplink synchronization if new or additional assistance information (i.e. serving satellite ephemeris data or Common TA parameters) is not available within the associated validity duration.
· FFS: details on how to acquire new or additional assistance information


The issue on a potential ambiguity in the interpretation of the SFN indicating epoch time was discussed at previous RAN1 meeting. The following 3 solutions were discussed.
	If indicated explicitly by SFN and subframe number, EpochTime is:
· Option 1: in the future when UE reads the SIB19 or dedicated RRC signaling at time t where 𝑡 ≤ EpochTime.
· Option 2:  in the past when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime < 𝑡.
· Option 3: in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime <𝑡 or 𝑡 ≤ EpochTime.


For Option 1, epoch time can only be set after the time of UE reads the SIB19 or dedicated RRC signaling. In this case, the validity duration can be fully utilized.
For Option 2, epoch time can only be set before the time of UE reads the SIB19 or dedicated RRC signaling. In this case, the UE can immediately reset the validity duration and benefit from the updated ephemeris without causing any potential gap. It is beneficial for reducing latency.
For Option 3, epoch time can be set either after the time of UE reads the SIB19 or dedicated RRC signaling or before the time of UE reads the SIB19 or dedicated RRC signaling. It is left to the network to either set the epoch time at past or set it at near future.
In our view, epoch time can be set either after the time of UE reads the SIB19 or dedicated RRC signaling or before the time of UE reads the SIB19 or dedicated RRC signaling. If epoch time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
Proposal 1: If epoch time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
For the explicitly indicated epoch time, it is possible that UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry. The UE behaviour during the time interval from the expiration of the validity timer until the new epoch time was discussed at previous RAN1 meeting. One solution is to introduce backward propagation of the orbit and common TA and the assistance information is valid before the epoch time. Backward propagation could be used to resolve the issue but such functionality is not agreed so far. Given that we are in maintenance phase, there is no time left to determine such a period and no time left to put more effort on this issue.
A simple way is that UE suspends uplink transmissions until the new epoch time reaches. In this case, UE does not need to re-acquire SIB19.
Proposal 2: If UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry, UE suspends uplink transmissions until the new epoch time reaches.

Neighbour cell’s epoch time
Assistance information of neighbour cell would need to be indicated to UE (via handover command in case of network assisted cell change or via broadcast SI within the serving cell). On the epoch time and associated reference point of assistance information of neighbour cell was discussed at previous RAN1 meeting. There are two options to determine the epoch time and associated reference point of assistance information of neighbour cell.
· Option 1: The epoch time of assistance information of neighbour cell should be provided based on serving cell’s timing. The reference point for this epoch time is the uplink time synchronization reference point of serving cell.
· Option 2: The epoch time of assistance information of neighbour cell should be provided based on the target cell’s timing. The reference point for this epoch time is the uplink time synchronization reference point of the target cell.
We prefer that the epoch time and related reference point of assistance information for neighbor cell is based on neighbor cell’s timing. Furthermore, RAN2 has agreed that during HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing at previous RAN2 meeting.
Proposal 3: The epoch time of assistance information of neighbour cell should be provided based on the target cell’s timing and the reference point for this epoch time is the uplink time synchronization reference point of the target cell.

Conclusion
As summary, we have the following proposals.
Proposal 1: If epoch time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
Proposal 2: If UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry, UE suspends uplink transmissions until the new epoch time reaches.
Proposal 3: The epoch time of assistance information of neighbour cell should be provided based on the target cell’s timing and the reference point for this epoch time is the uplink time synchronization reference point of the target cell.
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