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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]:
	Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.



This contribution discusses RAN2 impacts of the above agreement, specifically potential changes to how UL time alignment is maintained in MAC.
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. 
[bookmark: _Hlk115252749]Legacy specification assumes that each cell is associated with one TAG. However, a Rel-18 agreement in RAN1#110 states that for multi-DCI based multi-TRP operation with two TAs, a Serving Cell can be configured with two TAGs. 
Observation 1:	Configuring a Serving Cell with two TAGs impacts how UL time alignment is maintained in MAC, which has assumed only one TAG per cell in legacy.
RAN2 needs to discuss if the TAT remains per TAG as in legacy, in which case a Serving Cell can have more than one TAT. Alternatively, for a cell configured with two TAGs a TAT could instead be maintained per cell, however this may have high spec impact.
Proposal 1:	RAN2 to discuss if more than one timeAlignmentTimer is maintained for a cell configured with two TAGs (e.g., one per TAG as in legacy)
Upon TAT expiry, 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 multiple timers are maintained for a given cell and only one TAT expires, it may be inefficient to perform such procedures for the entire cell since the TRP associated with the other TAG may still be valid.
Observation 2:	If multiple timers are maintained for a given cell and only one TAT expires, it is inefficient to consider the entire cell non-synchronized since the TRP associated with the valid TAG may still support UL transmission.
RAN2 needs to discuss if a cell with two TATs is still considered UL time aligned if only one TAT is running.
Proposal 2:	If more than one timeAlignmentTimer is maintained for a cell, RAN2 to discuss if a cell is still considered UL time aligned if only one timer expires.
This scenario is even worse if the TAT associated with the PTAG expires, since the above expiry procedures are performed for all Serving Cells. The legacy uplink time alignment procedure assumes one PTAG, which in almost all cases uses the PCell as timing reference. Now that multiple TAGs may configured for a PCell, RAN2 to discuss if there is more than one PTAG, and if not, how that PTAG is selected. 
Proposal 3:	If a PCell is configured with two TAGs, RAN2 to discuss if there is more than one PTAG. If not, RAN2 to discuss how the PTAG is selected.
RAN2 can further consider all the above aspects in the context of both inter-cell and intra-cell multi-TRP.
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:	Configuring a Serving Cell with two TAGs impacts how UL time alignment is maintained in MAC, which has assumed only one TAG per cell in legacy.
Observation 2:	If multiple timers are maintained for a given cell and only one TAT expires, it is inefficient to consider the entire cell non-synchronized since the TRP associated with the valid TAG may still support UL transmission.
Proposal 1:	RAN2 to discuss if more than one timeAlignmentTimer is maintained for a cell configured with two TAGs (e.g., one per TAG as in legacy)
Proposal 2:	If more than one timeAlignmentTimer is maintained for a cell, RAN2 to discuss if a cell is still considered UL time aligned if only one timer expires.
Proposal 3:	If a PCell is configured with two TAGs, RAN2 to discuss if there is more than one PTAG. If not, RAN2 to discuss how the PTAG is selected.
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