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1.	Introduction
In the last meeting, RAN2 made an agreement for 2 TAs for multi-DCI multi-TRP as follows.
	Each joint/UL TCI state is associated with either TAG1 or TAG2 by RRC configuration.
RAN2 do not assume any restriction on grouping serving cells/TRPs to TAGs unless RAN1 indication comes.
RAN2 assumes the current 4 TAGs per cell group is sufficient to support Rel-18 mDCI mTRP with 2 TAs.
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).

Working assumption:
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.

For inter-cell PDCCH order CFRA to the additionalPCI, 
· PDCCH order indicates which additionalPCI’s PRACH configuration to be used (according to RAN1 agreement), 
The following is taken as baseline (for intra-cell case): for CBRA, we reuse the mechanism agreed for CFRA case, i.e. use the RA RAR to indicate the TAG.




In this contribution, we discuss TAG modelling based on the working assumption and TAT expiry related UE behaviour in 2 TAs mTRP operation.
2.	Discussion
2.1	TAT expiry
With introducing 2 TAs, the UE behaviour upon TAT expiry needs to be discussed. There are two cases.
· Case 1. Both TAT are expired
· Case 2. One TAT is expired but the other TAT is still running.

For Case 1, In the last meeting, RAN2 agreed 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).

In our understanding, for SpCell case, the UE behaviour is clear for SpCell case and no more discussion is needed.
However, for SCell case, in our view, the agreement should be revised as applying action 2-6 to the SCell, not TRP.
First, in our understanding, there is no way to apply action 2 per TRP. In order to flush HARQ buffer per TRP, the association between TRP and HARQ buffer should be recognized. However, HARQ process is currently operated per serving cell and there is no the association between HARQ buffer and TRP. Therefore, action 2 cannot be applied per TRP and should be performed per serving cell.


Figure 1. Example of association between HARQ buffer and TRP

Observation 1. Flushing HARQ buffer per TRP cannot be applied per TRP and should be applied per serving cell.

Next, based on the above agreement, when both TAT of an SCell are expired, action 3-6 are applied to all TRP associated to TAG with TAT expired. Thus, since multiple cells can belong to one TAG, action 3-6 can be applied to TRP not only for the concerned SCell but also the other cell. For example, in Figure 2, when both TAT of SCell#1 are expired, i.e. TAT of STAG#1 and TAT of STAG#2, the UE applies action 3-6 to all TRPs associated to STAG#1 and STAG#2, i.e., TRP#0 of SCell#1, TRP#1 of SCell#1 and TRP#0 of SCell#2. In other words, action 3-6 are applied to TRP not only for SCell#1 but also SCell#2.
However, we think that action 3-6 do not need to be applied to TRP#0 of SCell#2. If the network provides PDCCH order to initiate CFRA for TRP#0 of SCell#2, the synchronization for STAG#2 can be recovered upon receiving TAC and the UE can perform UL/DL transmission using TRP#0 of SCell#2.
In addition, TCI state can be assigned to UL/DL resource dynamically by MAC CE or DCI in some cases (e.g. Type 1 CG or SPS). Thus, if the network re-assigns TCI state associated TRP#1 of SCell#2, which TRP#1 belongs to STAG#3 and whose TAT is running, the association between TRP and UL/DL resource can be changed and the UL/DL resource can be used for TRP#1 of SCell#2.
Observation 2. UL/DL resource associated to TAG with TAT expired can be used by recovering synchronization and TCI state re-assignment.

Based on Observation 1 and 2, we think action 2-6 don’t need to be applied to TRP of the other cell, which the TRP is associated to TAG with TAT expired. In other words, action 2-6 is applied to the SCell that both TAT expires. Therefore, we propose to revise the agreement in the last meeting.
Proposal 1. RAN2 revises the agreement in the last meeting as follows.
· 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) and 2-6 is applied to the SCell.

For Case 2, RAN2 made the working assumption as follows. 
Working assumption:
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.
Based on the working assumption, for both STAG and PTAG, when one TAT of TAG is expired and TAT of the other TAG is still running in SCell or SpCell, action 1 and action 7 are applied per TRP associated to TAG with TAT expired and whether to apply action 2-6 to TRP with TAT expired is FFS.
Regarding action 2, in our understanding, as mentioned above, there is no way to apply action 2 per TRP. In addition, since TAT of the other TAG is still running, HARQ retransmissions can be possible by re-assigning TCI state of the other TRP associated to TAG with TAT running. Thus, action 2 doesn’t need to be applied to TRP associated to TAG with TAT expired.
Then, action 3-6 also don’t need to be applied to TRP associated to TAG with TAT expired. As mentioned in Case 1, UL/DL resource corresponding to TRP associated to TAG with TAT expired can be recovered by PDCCH order based CFRA and by re-assignment of TCI state of TRP associated TAG with TAT running in the same cell. 
Therefore, we think that action 3-6 also do not need to be applied to TRP associated to TAG with TAT expired.
Proposal 2. For both PTAG and STAG, when TAT of TAG is expired and TAT of the other TAG is running for a serving cell (i.e. both SCell and SpCell), the following action is not applied to the TRP associated to TAG with TAT expired.
· flush all HARQ buffers;
· notify RRC to release PUCCH, if configured;
· notify RRC to release SRS, if configured;
· clear any configured downlink assignments and configured uplink grants;
· clear any PUSCH resource for semi-persistent CSI reporting;

2.2	TAG modelling
In the last meeting, RAN2 made the working assumption that 2 PTAG modelling is used for 2 TAs.
With introducing 2 PTAGs modelling, it can be questionable whether there is a priority between PTAGs, i.e., whether there are primary PTAG and secondary PTAG.
In the current specification, PTAG is prioritized than STAG and the UE behaviour upon TAT expiry is different between TAT expiry of PTAG and STAG. Thus, if primary PTAG and secondary PTAG are introduced, RAN2 should discuss what is the difference between primary PTAG and secondary PTAG, e.g. UE behaviour upon TAT expiry and difference in the configuration or TAG ID.
In our understanding, in the last meeting, RAN2 discussed the UE behaviour upon one TAT expiry and two TAT expiry without assuming the priority between TAGs. If the priority between PTAGs is introduced, all of this may need to be re-discussed. 
In order to avoid re-inviting the discussion of UE behaviour upon TAT expiry, it would be better not to introduce the priority between PTAGs. In addition, we don’t see any clear benefit from introducing the priority. 
Therefore, we think there should be no priority between PTAGs.
Proposal 3. Priority between PTAGs are not considered, i.e., primary PTAG and secondary PTAG are not introduced.

Considering that TAG ID of PTAG is 0 in the current specification, TAG IDs for PTAGs may be assigned 0 and 1 in 2 PTAG modelling, whether PTAG is assigned to TAG ID 0 or 1 depends on the network implementation.
Proposal 4. In 2 PTAG modelling, whether PTAG is assigned to TAG ID 0 or 1 depends on the network implementation.

2.3	TAG ID in TAC
In RAN1#112bis-e, RAN1 concluded to introduce TAG ID in Absolute TAC MAC CE.
	Agreement
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS: Whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.

Conclusion 
For multi-DCI based Multi-TRP operation with two TA enhancement, how to indicate the TAG ID via absolute TA command MAC CE is left up to RAN2:
· One of two TAG IDs configured in the SpCell can be indicated


Actually, RAN1 made the conclusion for PDCCH order based CFRA, but Absolute TAC MAC CE is not supported for PDCCH order based CFRA in the current specification. 
However, anyway, when both TAT of PTAGs are not running in 2 TA mTRP operation, the UE can initiate 2-step CBRA. For updating TA of TAG, the network should indicate TAG ID in Absolute TAC MAC CE to inform the UE which TAG’s TA is updated.
In our view, it is simplest way to use one R bit to indicate TAG ID. Considering that TAG IDs for PTAGs may be assigned 0 and 1 as in Proposal 4, the Absolute TAC MAC CE should indicate the TAG ID 0 and 1 for PCell.
Proposal 5. One R bit in Absolute TAC MAC CE is used to indicate TAG ID, i.e. which TAG’s TA is updated.

In RAN1#114, RAN1 made agreement for PDCCH order based CFRA as follows.
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 



In addition, RAN2 agreed as follows for intra-cell CBRA. 
The following is taken as baseline (for intra-cell case): for CBRA, we reuse the mechanism agreed for CFRA case, i.e. use the RA RAR to indicate the TAG.

PDCCH order indicates RA preamble to initiate CFRA, but there is no association between RA preamble and TAG ID. Thus, in 2 TA mTRP operation, RAR needs to be updated to indicating TAG ID and RAN1/RAN2 made agreements above.
Currently, one R bit is remained in RAR and this R bit should be used to indicate TAG ID. 
However, considering up to 4 TAG IDs are supported, one R bit is not enough. Thus, the R bit should represent TAG ID implicitly.
Considering 2 TAG are associated for a serving cell in 2 TA mTRP operation, it is desirable that "0" indicates lower TAG ID for the serving cell and "1" indicates higher TAG ID. For example, if an SCell is associated TAG#2 and TAG#3 and TAG ID being 0 is received in RAR, the UE applies the TAC to TAG ID#2.
Proposal 6. One R bit in RAR is used to indicate TAG ID, i.e. which TAG’s TA is updated.

3.	Conclusion
In this document, we present our views on TAG modelling and TAT expiry in 2 TA mTRP operation, and made proposals as follows.
Proposal 1. RAN2 revises the agreement in the last meeting as follows.
· 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) and 2-6 is applied to the SCell.
Proposal 2. For both PTAG and STAG, when TAT of TAG is expired and TAT of the other TAG is running for a serving cell (i.e. both SCell and SpCell), the following action is not applied to the TRP associated to TAG with TAT expired.
· flush all HARQ buffers;
· notify RRC to release PUCCH, if configured;
· notify RRC to release SRS, if configured;
· clear any configured downlink assignments and configured uplink grants;
· clear any PUSCH resource for semi-persistent CSI reporting;
Proposal 3. Priority between PTAGs are not considered, i.e., primary PTAG and secondary PTAG are not introduced.
Proposal 4. In 2 PTAG modelling, whether PTAG is assigned to TAG ID 0 or 1 depends on the network implementation.
Proposal 5. One R bit in Absolute TAC MAC CE is used to indicate TAG ID, i.e. which TAG’s TA is updated.
Proposal 6. One R bit in RAR is used to indicate TAG ID, i.e. which TAG’s TA is updated.
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