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Introduction
In RAN1#109-e, some agreements on two TAs for multi-DCI-based multi-TRP operation have been made. In this contribution, we further discuss enhancements on two TAs for multi-DCI-based multi-TRP operation based on those agreements.

Discussion
2.1 TAGs configuration
In RAN1#109-e meeting [1], following agreement was achieved on TAGs configuration for M-DCI based MTRP.

	Agreement

For multi-DCI based multi-TRP operation, down-select one of the two alternatives:

Alt 1: configure two TAGs within a serving cell

Alt 2: consider two TAs within one TAG within a serving cell


In current specifications, TA command in TAC MAC CE is indicated per TAG, where each TAG may contain multiple serving cells and TA command indicated for a TAG applies to all serving cells in the TAG. In Rel-18, two TAs corresponding to two TRPs need to be maintained for the serving cell. To indicate per TRP TA adjustment in one serving cell, there are two alternatives, i.e., Alt1(i.e. configure two TAGs within a serving cell) and Alt2(i.e. consider two TAs within one TAG within a serving cell). For the Alt1, since each TAG is used for the maintenance of one TA, each TA can be easily differentiated by the corresponding TAG ID. Moreover, regarding the maintenance of one TA with the TAG, it has less impact on specifications. For the Alt2, two TAs should be configured within one TAG. Further TA update mechanism should be considered. Therefore, regarding TAGs configuration for M-DCI based MTRP, we support Alt1.
Proposal 1: Regarding TAGs configuration for M-DCI based MTRP, suport Alt1, i.e. configure two TAGs within a serving cell.

2.2 Timing reference
In RAN1#109-e meeting [1], following agreement was achieved on the reference timing of DL reception.

	Agreement

For multi-DCI multi-TRP operation with two TAs, study the following alternatives:

Alt 1: two reference timings are considered

Alt 2: one reference timing is considered

Note: reference timing above is the timing of the DL reception 


Regarding the reference timings of DL reception, there are two alternatives, i.e., Alt1(i.e. two reference timings are considered) and Alt2(i.e. one reference timing is considered). Regarding the M-DCI based MTRP operation, since the timing of DL reception corresponding to two TRPs at the UE may be different, if Alt1 is considered, UE can acquire two reference timings directly and update the TA per TRP with the corresponding reference timing. By this way, UE can operate independent TA process for the two TRPs. However, for Alt2, to update TAs for the two TRPs, propagation delay differences and multi-TRP synchronization should be considered. Therefore, for the reference timings of DL reception, we support Alt1.
Proposal 2: For the reference timings of DL reception, support Alt1, i.e. two reference timings are considered.
2.3 TA update for UL transmission
In RAN1#109-e meeting [1], following agreement was achieved on TAC signaling for M-DCI based MTRP.

	Agreement

Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.

Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
Note 2: evaluations can be considered on as-needed basis.


Regarding two TAC mechanism, if a TAG ID is associated with a dedicated TRP, then two TACs can be applied to each of the two UL transmission toward two TRPs respectively. Since the two TACs can be indicated and applied to two TRPs respectively, legacy MAC CE design principle can be reused for the TA update. In addition, such mechanism is more flexible and straightforward. Regarding one TAC mechanism, UE has to calculate the timing offset between DL reception timing from two TRPs. In addition, if two TRPs is not synchronized, additional effort may be introduced. Therefore, regarding TAC signaling for M-DCI based MTRP, we support two TACs mechanism.
Proposal 3: Regarding TAC signaling for M-DCI based MTRP, support two TACs mechanism.

2.4 Association between TA and UL transmission
For M-DCI based MTRP operation, there are two estimated TAs and the indicated TAs are applied to UL transmission targeting TRP. For the two TAs, UE needs to associate TA to UL transmission. Regarding the association between TA and UL transmission, the following two options can be considered:

Option 1: Association between TA and coresetPoolIndex 
Option 2: Association between TA and TCI state

For Option 1, if the two TAs are associated with the two coresetPoolIndex values, the association between UL transmission and TAs can be determined based on coresetPoolIndex value. For dynamic scheduling UL transmission (e.g. PUCCH carrying the HARQ/ACK, dynamic granted PUSCH), such association can be achieved through the coresetPoolIndex of the CORESET scheduling the corresponding PDSCH and PUSCH. For periodic/semi-persistent UL transmission (e.g. Type 1 configured grant PUSCH), a further association between the resource of the UL transmission and coresetPoolIndex can establish the association between TA and coresetPoolIndex. For Option 2, if one TA is associated with TCI state of the UL transmission targeting TRP, the TA is associated to the UL transmission accordingly.
Proposal 4: TA can be associated to UL transmission by coresetPoolIndex/TCI state.
Conclusion

In this contribution, we discuss potential enhancements on multi-TRP using Rel-17 unified TCI framework. Based on the discussion above, we provide the following proposals:
Proposal 1: Regarding TAGs configuration for M-DCI based MTRP, suport Alt1, i.e. configure two TAGs within a serving cell.

Proposal 2: For the reference timings of DL reception, support Alt1, i.e. two reference timings are considered.
Proposal 3: Regarding TAC signaling for M-DCI based MTRP, support two TACs mechanism.

Proposal 4: TA can be associated to UL transmission by coresetPoolIndex/TCI state.
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