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Introduction
The Rel-18 WI on MIMO evolution for downlink and uplink has been ongoing in RAN1 since RAN1#109-e, focusing on many objectives including support for two TAs for UL multi-DCI based multi-TRP operation. 
In RAN1#110, the following was agreed [1]:
· For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.
As a consequence of the above, RAN2 agreed to the following in RAN2#122 [2]:
· Configure one TAT per TAG to support two TAs for a serving cell, i.e., in this case 2 TAGs are configured for the serving cell.
And the following further details in RAN2#123 [3]:
	List the actions to be applied at TAT expiry as follows. 
1. not perform any uplink transmission except the Random Access Preamble and MSGA transmission;
2. flush all HARQ buffers;
3. notify RRC to release PUCCH, if configured;
4. notify RRC to release SRS, if configured;
5. clear any configured downlink assignments and configured uplink grants;
6. clear any PUSCH resource for semi-persistent CSI reporting;
7. maintain NTA (defined in TS 38.211 [8]) of this TAG;
8. consider all running timeAlignmentTimers as expired.



· At least when both TATs for a SpCell are expired, 1-8 are applied to all TRPs of all serving cells.
· At least when both TATs for a SCell are expired (assuming PTAG(s) of the cell group still running), 1-7 are applied to all TRPs associated to the TAG with the expired TAT (including both TRPs of the concerned SCell).
The following Working assumption was also reached in [3]:
· We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired,
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired.
This contribution discusses RAN2 impacts of the above agreement, specifically potential changes to how UL time alignment is maintained in MAC in the case of multi-DCI based multi-TRP with two TAs.
UL time alignment
UL time alignment is maintained per-TAG in MAC by timeAlignmentTimer (TAT), which is restarted upon reception of a timing advance update addressed to that TAG. While the timer is running, L1 is considered time-synchronised, otherwise (e.g., once the timer expires), L1 is considered non-synchronised and uplink transmission is restricted to only MSG1/MSGA. In addition to restricting UL transmission, HARQ buffers are flushed and PUCCH, SRS, configured DL assignments/UL grants, and PUSCH resources for semi-persistent CSI are released for Serving Cells associated with the TAG. If the TAT associated with the PTAG expires, the above expiry procedures are performed for all Serving Cells. 
Legacy specification assumes each cell is associated with one TAG, and in almost all cases the PTAG is associated with the PCell. However, for multi-DCI based multi-TRP operation with two TAs, RAN1 has agreed that a Serving Cell can be configured with two TAGs. Consequently, RAN2 agreed that a two TATs can now be configured for a Serving cell, with impacts on UL time alignment in the case of multiple TAGs configured for a Serving Cell discussed in [POST122][852] [4]. 
One outstanding issue addressed by the current working assumption is whether a PCell configured with two TAGs is considered as having one PTAG and one STAG or two PTAGs. If only one PTAG is supported and the associated TAT expires, the UE would have to perform recovery actions for all Serving Cells even though the UE may maintain UL/DL operation with the PCell via the other TRP, since RAN1 has confirmed that when the TAT associated to one TRP expires, UL or DL operation associated to the another TRP is not impacted. 
Observation 1:	If a PCell is configured with two TAGs, but only one is considered a PTAG and its associated TAT expires, the UE would have to perform recovery actions for all Serving Cells even though the UE might still be able to maintain UL/DL operation with the PCell via the other TRP.
Alternatively, if both TAGs are considered as “PTAGs”, then if at least one of the TATs is still running then the UE would be able to avoid performing recovery actions for all Serving Cells. This is obviously beneficial to reduce service interruption.
Observation 2:	If a PCell is configured with two TAGs and both are considered PTAGs, as long as one of the associated TATs is running the UE can avoid performing recovery actions for all Serving Cells.
A further consideration is which expiry conditions apply if the TAT associated with the other TRP is still valid. Since HARQ retransmissions can be sent via the still valid TRP, at least HARQ buffers can be maintained for the Serving cell (i.e., expiry action 2 is not performed). 
Observation 3:	If one TAT expires and the other is still running, HARQ retransmissions can be send on the TRP associated with the valid TAT.
Regarding the other expiry actions currently FFS within the working assumption (i.e., 3-6), as mentioned via company comment in [4] the resources are not configured per TRP but per BWP per cell. When only one TAT expires and the other TAT is still running in a Serving cell, the configured resource can still be used for UL/DL transmission via TCI states associated with the TAG for which the TAT is still running. However, there is no guarantee that resources configured for one TRP are useful or optimally configured for the other TRP, at least in terms of spatial setting (e.g., TCI state). In this case these resources may remain configured but not used, at least until the expired TAT can be restarted and transmission on the other TRP resumed (which is not guaranteed or may take time).
Observation 4:	Resources configured for one TRP (e.g., PUCCH, SRS, PUSCH resource for semi-persistent CSI reporting etc.) may not be useful (or at least suboptimal) for the other TRP at least in terms of spatial setting (e.g., TCI state).
Considering the above, it is proposed that the following modified working assumption be agreed incorporating the above modifications to the expiry actions:
Proposal 1:	Agree to the following modified working assumption from RAN2#123:
· We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired,
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired.
As previously mentioned, legacy specification assumes a single PTAG. To simplify specification and reduce possible impact to legacy procedures in the case of multi-DCI based multi-TRP operation with two TAs, a new TAG identifier (e.g., PSTAG) can be introduced to differentiate the second PTAG from the first PTAG.
Observation 5:	To simplify specification and avoid impact to legacy procedures (which assumes only one PTAG), a new TAG identifier (e.g., PSTAG) can be introduced to differentiate the second PTAG from the first PTAG.
An added advantage of defining a new type of PTAG identifier is that it allows differentiated treatment of timer expiry between the PTAG and PSTAG, should RAN2 choose to agree to such behaviour.
Proposal 2:	If a PCell is configured with two TAGs, introduce a new TAG identifier (e.g., “PSTAG”) to differentiate the second PTAG from the first PTAG. 
A possible impact of introducing “PSTAG” (for at least the inter-cell case) is if the TRP associated with the PTAG is de-configured, then there is no “PTAG” for the UE. A simple solution in this case is the UE automatically promotes the PSTAG to the PTAG.
Conclusion
In this contribution the following proposals are made concerning uplink time synchronization in a multi-DCI based multi-TRP with two TAs scenario:
Observation 1:	If a PCell is configured with two TAGs, but only one is considered a PTAG and its associated TAT expires, the UE would have to perform recovery actions for all Serving Cells even though the UE might still be able to maintain UL/DL operation with the PCell via the other TRP.
Observation 2:	If a PCell is configured with two TAGs and both are considered PTAGs, as long as one of the associated TATs is running the UE can avoid performing recovery actions for all Serving Cells.
Observation 3:	If one TAT expires and the other is still running, HARQ retransmissions can be send on the TRP associated with the valid TAT.
Observation 4:	Resources configured for one TRP (e.g., PUCCH, SRS, PUSCH resource for semi-persistent CSI reporting etc.) may not be useful (or at least suboptimal) for the other TRP at least in terms of spatial setting (e.g., TCI state).
Observation 5:	To simplify specification and avoid impact to legacy procedures (which assumes only one PTAG), a new TAG identifier (e.g., PSTAG) can be introduced to differentiate the second PTAG from the first PTAG.
Proposal 1:	Agree to the following modified working assumption from RAN2#123:
· We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired,
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 3-7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired.
Proposal 2:	If a PCell is configured with two TAGs, introduce a new TAG identifier (e.g., “PSTAG”) to differentiate the second PTAG from the first PTAG. 
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