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Introduction
RAN1 has sent an LS [1] to RAN2 regarding the issue of multi-DCI multi-TRP with two TAs. In LS, RAN1 asked RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE initiated RACH. Below is the RAN1 agreements and requirements.
	In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs.  The following has been agreed/concluded in RAN1:
Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.
Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.


In this paper, we would like to discuss this issue and the relevant topics about two TAs in multi-DCI multi-TRP.
Discussion
In Rel-18 MIMO evo study, RAN1 has already agreed to support the enhancement on two TAs for both intra-cell and inter-cell UL multi-DCI multi-TRP operation. That means there could be two TAs for different TRPs in one serving cell. RAN1 has further agreed that multi-DCI multi-TRP operation with two TAs scenario supports to configure two TAGs belonging to a serving cell. 
However, in current RAN2 spec, one serving cell should belong to one TAGs. Thus, the concept of TAGs especially of the PTAG and STAG should be updated and enhanced. From RAN2 perspective, the question is if SpCell has 2TAGs how to define the PTAG and STAG in one serving cell. 
In addition, the timeAlignmentTimer is configured to associate with TAG to control if the serving cells belongs to the associated TAG to be uplink aligned or not in current MAC spec. Once the timeAlignmentTimer expires, the serving cells belonging to the associated TAG are un-synchronized. If the concept of TAG is extended to support multi-TRP operation, whether one timeAlignmentTimer should still be associated with one TAG needs further study. Current UE behavior is specified to handle the resource release/clear on the serving cell level when the timeAlignmentTimer is expired. For two TA cases, the TRP level resource release/clear may be considered. Thus, we have following proposal. 
Proposal 1: RAN2 to study how to define PTAG and STAG in the SpCell with 2TAGs and update the relevant UE behaviors when corresponding TAT timer of the associated TAG is expired.
How to acquire the TA for the second TAG of one serving cell should be studied. In current NR, TA of STAG is updated by the PDCCH ordered CFRA for the SCell in CA case, and network will require UE to initiate RACH by PDCCH order for TA acquisition of the target SCell.
For multi-DCI multi-TRP with two TAs, the second TAG update could be similar to the method of TA update for the SCell in CA case. For the RRC connected UE, if second TRP of one serving cell is configured by network, network schedules the UE by PDCCH order to trigger CFRA and UE acquires the TA for the synchronization with the second TRP. 
Proposal 2: The initial TA update for the second TAG is initiated by network using PDCCH order triggered CFRA procedure.
Regarding the issue on whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure, it should be noted that in current NR specification, UE-initiated CBRA for the SpCell is allowed under certain specified events, such as when DL or UL data arrival and meanwhile the UL is un-sync, or BFR triggering and so on. 
For the multi-DCI multi-TRP operation, it is inefficient to require UE to trigger CBRA to acquire TA for the second TAG if the uplink associated with the first TAG is still workable. Further, network should know when the timeAlignmentTimer is expired and will take action to handle this case, such as transmitting the TAC MAC CE before the timer expiry. It is unnecessary to additionally require UE to sync with network by CBRA for one particular TRP. If UE-initiated CBRA procedure is enhanced to support per TRP basis, how to map the SSB to each TRP is another issue. Thus, from RAN2 perspective, it is not preferred to have per TRP UE-initiated CBRA procedure. 
Proposal 3: From RAN2 perspective, no need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.
For intra-cell multi-DCI multi-TRP in SpCell, if UE is configured with two TAGs and maintains two TAs, the legacy UE-initiated CBRA may be triggered due to the existing events. In the legacy UE-initiated CBRA, UE evaluates SSB and selects RACH occasions associated with the qualified SSB. When UE performs RACH, UE does not know which TRP the RACH towards, since SSB are not associated with the two TRPs for intra-cell case. Then for reception of the Msg2/MSGB, network should indicate the TA to be applied to which TAG. Therefore, RAN2 should study the enhancement on the TA update to be applied for which TAG.
Proposal 4: RAN2 to study the enhancement on the TA update to be applied for which TAG.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: RAN2 to study how to define PTAG and STAG in the SpCell with 2TAGs and update the relevant UE behaviors when corresponding TAT timer of the associated TAG is expired.
Proposal 2: The initial TA update for the second TAG is initiated by network using PDCCH order triggered CFRA procedure.
Proposal 3: From RAN2 perspective, no need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.
Proposal 4: RAN2 to study the enhancement on the TA update to be applied for which TAG.
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