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1. Introduction
In the last RAN2 meeting [1], we have made the following agreements on satellite switch with resync:
Agreements:
1. For satellite switch with resync, as legacy, PDCCH order CFRA and CBRA can be used for UL sync with the target satellite when TAT is expired.
2. For satellite switch with resync, PDCCH order CFRA can be used for UL sync with the target satellite regardless of TAT status.
3. Add the sentence “For the resynchronization to the target satellite, random access can be triggered by a PDCCH order.” in stage-2 section of Satellite switch with re-synchronization.
In this contribution, we would like to discuss the handling of TA timer for RACH-less satellite switch.
2. Discussion
During satellite switch with resynchronization, the UE performs the following actions as in current CR [2]:
· Stop timer T430, and consider UL synchronization is lost due to satellite switch with resync;
· Synchronize to the DL of the target cell;
· Start timer T430, and consider UL synchronization is obtained.
	TS 38.331
[bookmark: _Toc162894409]5.7.19	Satellite switch with resynchronization
A UE capable of hard satellite switch with resyncrhonization in RRC_CONNECTED initiates the procedure when SatSwitchWithReSync and t-Service are included in SIB19.
Upon initiating the procedure, the UE shall:
1>	if t-ServiceStart is included in SIB19 and the UE supports soft satellite switch with resynchronization:
2>	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;
1>upon the time indicated by t-Service:
2>	stop timer T430 if running;
2>	inform lower layers that UL synchronisation is lost due to satellite switch with resynchronization;
2>	synchronise to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync, if the UE has not previously synchronized to the DL of the SpCell;
2>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
2>	inform lower layers when UL synchronisation is obtained.


In addition, it has been agreed that random access can be triggered by a PDCCH order. And PDCCH order CFRA can be used regardless of TAT status. For the case that a random access procedure is triggered by a PDCCH order for satellite switch, TA timer is started or restarted upon receiving RAR of the random access procedure:
· When TA timer is expired and PDCCH order CFRA is used, the TA timer is started upon receiving RAR.
· When TA timer is running and PDCCH order CFRA is used, the TA timer is restarted upon receiving RAR.
· When TA timer is expired and PDCCH order CBRA is used, the TA timer is started upon receiving RAR.
Observation 1: The TA timer is started or restarted if a random access procedure is triggered for satellite switch with resynchronization.
However, the TA timer is not handled in satellite switch with resynchronization if no random access procedure is triggered. As shown in current MAC specification [3] as below, the UE would set NTA to zero and indicate a Differential Koffset with value zero when UL synchronization is obtained for satellite switch with resynchronization. It would also be needed to handle the TA timer along with applying the NTA value. Since the UE performs re-synchronization to the serving cell and apply the NTN configuration including TA parameters corresponding to the serving cell upon satellite switch with resynchronization, the TA timer should be started or restarted.
	TS 38.321
5.2a	Maintenance of UL Synchronization
The MAC entity shall for each Serving Cell:
1>	if an indication of uplink synchronization has been received from upper layers (see clauses 5.2.2.6 and 5.7.19 of TS 38.331 [5]):
2>	if indication of uplink synchronization is received after indication of uplink synchronization loss due to satellite switch with re-synchronization (see clause 5.7.19 of TS 38.331 [5]):
3>	set NTA value (as defined in TS 38.211 [8]) to zero for PTAG;
3>	indicate to lower layers a Differential Koffset with value zero.
2>	allow uplink transmission on the Serving Cell.
1>	if an indication of uplink synchronization loss or uplink synchronization loss due to satellite switch with re-synchronization is received from upper layers (see clause 5.2.2.6 and 5.7.19 of TS 38.331 [5]):
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the Serving Cell.
NOTE:	The MAC entity suspends all UL operations (e.g. stop RACH, SR, and UL HARQ operation) after receiving the indication of an uplink synchronization loss and resumes the operation when receiving an indication of uplink synchronization.


A similar case in the current specifications is handover. During RRC reconfiguration with resync, if rach-lessHO is included in the RRC reconfiguration message, the UE starts the TA timer for RACH-less handover:
	TS 38.331
[bookmark: _Toc162894079]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
…
3>	if rach-LessHO is included:
4>	configure lower layers in accordance with rach-LessHO for the target SpCell;
3>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.

	TS 38.321
[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc155999617]5.2	Maintenance of Uplink Time Alignment
The MAC entity shall:
…
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG.


The difference from RRC reconfiguration with resync is that there is no RACH-less indication for satellite switch with resynchronization, and a random access procedure is triggered by additional PDCCH order. To keep it simple, the TA timer could be started or restarted upon satellite switch with resynchronization. 
Proposal 1: RAN2 to discuss whether the TA timer is started or restarted upon satellite switch with resynchronization.
If RAN2 agrees to start or restart the TA timer upon satellite switch with resynchronization, a text proposal is provided as below.
	[bookmark: _Toc163044295]5.2a	Maintenance of UL Synchronization
The MAC entity shall for each Serving Cell:
1>	if an indication of uplink synchronization has been received from upper layers (see clauses 5.2.2.6 and 5.7.19 of TS 38.331 [5]):
2>	if indication of uplink synchronization is received after indication of uplink synchronization loss due to satellite switch with re-synchronization (see clause 5.7.19 of TS 38.331 [5]):
3>	set NTA value (as defined in TS 38.211 [8]) to zero for PTAG;
3> start or restart the timeAlignmentTimer associated with PTAG;
3>	indicate to lower layers a Differential Koffset with value zero.
2>	allow uplink transmission on the Serving Cell.
1>	if an indication of uplink synchronization loss or uplink synchronization loss due to satellite switch with re-synchronization is received from upper layers (see clause 5.2.2.6 and 5.7.19 of TS 38.331 [5]):
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the Serving Cell.
NOTE:	The MAC entity suspends all UL operations (e.g. stop RACH, SR, and UL HARQ operation) after receiving the indication of an uplink synchronization loss and resumes the operation when receiving an indication of uplink synchronization.



3. Conclusion
In this contribution, we discuss the TAT timer handling for satellite switch with resynchronization, and have the following observation and proposal:
Observation 1: The TA timer is started or restarted if a random access procedure is triggered for satellite switch with resynchronization.
Proposal 1: RAN2 to discuss whether the TA timer is started or restarted upon satellite switch with resynchronization.
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