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Introduction
RAN2 #123bis meeting made agreements regarding the multi-DCI multi-TRP with two TAs.
	Confirmed: We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
The following are taken as baseline 
· 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, i.e., 2 is not applied.
· 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, i.e., 2 is not applied.
One R bit in Absolute TAC MAC CE is used to indicate TAG ID, i.e. which TAG’s TA is updated.
The baseline is confirmed as agreement: One R bit in RAR is used to indicate TAG ID, i.e. which TAG’s TA is updated. FFS if the association between the TAGs and value of the R bit (0 or 1) need to be configured by RRC.



RAN2 #123 meeting made agreements related to the multi-DCI multi-TRP with two 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.



In RAN2 #122 meeting, the multi-DCI multi-TRP with two TAs was discussed and the following agreement was made. 
	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. 



In this paper, we would like to discuss the remaining issues of multi-DCI multi-TRP with two TAs.
Discussion
During the post meeting email discussion, for inter-cell multi-DCI multi-TRP PDCCH order CFRA, whether TAG ID is indicated in the RAR was discussed. 
For inter-cell multi-DCI multi-TRP, RAN1 #112 has achieved following conclusion.
	Agreement
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 



RAN1 #114bis made following agreements.
	Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, 1 bit is supported for indicating active additionalPCI in the PDCCH order 
· the single bit in the PDCCH order indicates if the PRACH triggering is towards servingCell PCI or active additional PCI
Note: This has no impact on whether common or separate field with cell indication in LTM is used



According to RAN1 agreements, it can be observed that additional RACH configuration is supported to be configured for the cell with additional PCI and UE can perform PDCCH order triggered RACH for the corresponding configured additional PCI. Further, one bit in the PDCCH order is introduced to indicate UE whether the PRACH towards serving cell or the active additional PCI. 
Observation 1: For inter-cell multi-DCI multi-TRP, UE performs RACH triggered by PDCCH order associated with the configured additional PCI.
Since there should be no ambiguity the RACH resource triggered by PDCCH order is associated with which RACH resource, i.e., either serving cell or active additional PCI, it is clear for UE to acquire the updated TA from the triggered RACH and there is no issue for UE to know the TA is updated for which TAG. In that sense, we think the legacy RAR could be used in the inter-cell PDCCH order RACH case. It implies that the enhanced RAR with the additional TAG indication is unnecessary for the inter-cell case. 
Technical speaking, there is no need to indicate the additional TAG identification in RAR, and we fail to observe the necessity of having a unified solution for intra- and inter- cell case. Thus, for inter-cell multi-DCI multi-TRP case, we have following proposal. 
Proposal 1: For inter-cell multi-DCI multi-TRP, the TA is updated for the TAG from the triggered RACH which is associated to the RACH resource configuration, i.e., from serving cell PCI or active additional PCI, and the legacy RAR is applied in this case.
For intra-cell multi-DCI multi-TRP with two TA case, RAN2 #123bis has made the agreement that one R bit in RAR is used to indicate the TAG ID, i.e., which TAG’s TA is updated. Specifically, either the first TAG (R=0) or the second TAG (R=1) should be indicated in RAR along with the corresponding updated TA command. 
RAN1 #114 has made the following agreement.
	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. 



Thus, we have following proposal.
Proposal 2: For intra-cell multi-DCI multi-TRP, the TAG index (either the first or the second TAG) is indicated in RAR for the corresponding TA update.
Network can determine the TAG information based on the selected SSB for RACH transmission, and only indicates the first or the second TAG index in RAR. For example, if RACH is performed associated to the SSB from TRP1, the first TAG index is included in RAR, and similar is applied to the TRP2 and the second TAG index. Therefore, network can further configure UE-specific association between TAG ID and the first/second TAG index used in RAR so that UE can apply the updated TA to the corresponding TAG.
Regarding the RRC configuration to associate with the TAG ID and TRP, RAN1 has made several agreements.
	Agreement: 
On unified TCI framework extension for M-DCI based MTRP:
· The existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment) associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value
· FFS: The UE shall apply the indicated joint/DL/UL TCI state(s) specific to a coresetPoolIndex value to channel(s)/signal(s) that have explicit or implicit association with the same coresetPoolIndex value
· A coresetPoolIndex value field is included in TCI state activation command (MAC-CE) to indicate that the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value



The relevant configuration has specified in the Rel-18 spec [1].
	When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, 
-	a UE having a PUSCH transmission scheduled or activated by DCI format 0_0 should apply the first indicated TCI state to the PUSCH transmission, 
-	a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be configured with the higher layer parameter applyIndicatedTCIState indicating the first, the second or both of the indicated TCI states to be applied for the PUSCH transmission. If 'both' TCI states are indicated, the UE should apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for CB/NCB transmission; otherwise the UE should apply either the 'first' or 'second' indicated TCI state to all PUSCH transmission occasions.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, the first and the second indicated TCI states correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively, and applyIndicatedTCIState does not indicate both of the indicated TCI states to be applied for the PUSCH transmission



It can be observed that if UE is configured with multi-DCI multi-TRP, the association between the first and second indicated TCT states and the coresetPoolIndex value 0 and value 1 can be indicated by the TCI field in beam indication DCI format. Thus, the UE-specific association between TAG ID and TRP is already supported by the latest RAN1 spec.  

Another remaining issue is related to the TAG indication in 2-step RACH. RAN2 has agreed that the TAG ID can be indicated in absolute TAC MAC CE by using the R bit, and this is applied to the RACH in the RRC connected state. It should be noted that it is possible that UE may receive the fallback RAR in 2-step RACH if MSGA PRACH is received successfully and MSGA PUSCH is failed. Thus, if 2 TAG is configured in SpCell, the TAG index (the first TAG or the second TAG) should be also indicated in the fallbackRAR so that UE can apply the updated TA command to the indicated TAG like the 4-step RACH. 
Proposal 3: For the intra-cell multi-DCI multi-TRP with two TAs, similar to the RAR in 4-step RACH, the reserve bit in fallbackRAR is enhanced to indicate which TAG (the first TAG or the second TAG) the TA in fallbackRAR is applied.
Then, for the successRAR in 2-step RACH, we believe there is no use case to keep multi-DCI multi-TRP with 2 TAs configuration in RRC inactive state. It should be noted that the UL multi-DCI multi-TRP with 2 TAs targets to high throughput scenario which is obviously not suitable for the RRC inactive state. The successRAR in 2-step RACH is mainly for the contention resolution user in MSGB for the 2-step RACH triggered in RRC idle or inactive state. Thus, we think there is no need to indicate TAG indication in successRAR.
Proposal 4: For multi-DCI multi-TRP with 2TA case, no enhancement is introduced for the successRAR.

RAN2 #123bis has agreed that HARQ buffer is not flushed, if there are one TAT associated to one TAG in one serving cell running. UE can retransmit the buffered data via the workable uplink (that TAT is running). It is beneficial for UE to keep uplink data rate without interruption in one serving cell and to further improve the reliability. However, whether UE can support the data to be scheduled via another uplink TRP depends on UE capability.
Rel-16 multi-DCI multi-TRP has defined a capability, supportRetx-Diff-CoresetPool-Multi-DCI-TR. If this capability is reported, UE does not support retransmission scheduled by PDCCH received in a different CORESETPoolIndex compared to the CORESETPoolIndex of the initial transmission. The description of this capability states that UE is not expected to receive, for the same HARQ process ID, DCI from a different CORESETPoolIndex that schedule the retransmission, and this applies to the both PDSCH and PUSCH transmission. Therefore, if UE does not report this capability, the HARQ buffers can not be flushed. 
Proposal 5: If SpCell is configured with multi-DCI multi-TRP with two TAs, and two PTAGs are modelled in SpCell, when TAT for one TAG is expired and while the other TAT of the other TAG is still running for a serving cell, for all serving cells including this TAG with TAT expired and in which the TAT of the other TAG is still running, whether the HARQ buffers associated to this TAG with TAT expired can be flushed or not depends on the UE capability. 
There could be another case that SpCell is configured with single TRP and one PTAG is modelled in SpCell as legacy, and SCell is configured with multi-DCI multi-TRP with two TAs, and two TAGs are modelled in SCell. In this case, if the TAT associated with PTAG is expired, and even one TAT associated to the TAG is expired and while the other TAT associated to the other TAG in SCell is still running, UE should follow the legacy behavior of TAT associated with PTAG is expired. 
Proposal 6: If SpCell is configured with single TRP and SCell is configured with multi-DCI multi-TRP with two TAs, and two TAGs are modelled in SCell, if the TAT associated with PTAG is expired, and even one TAT associated to the TAG is expired and while the other TAT associated to the other TAG in SCell is still running, UE should follow the legacy behavior of TAT associated with PTAG is expired.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: For inter-cell multi-DCI multi-TRP, UE performs RACH triggered by PDCCH order associated with the configured additional PCI.

Proposal 1: For inter-cell multi-DCI multi-TRP, the TA is updated for the TAG from the triggered RACH which is associated to the RACH resource configuration, i.e., from serving cell PCI or active additional PCI, and the legacy RAR is applied in this case.
Proposal 2: For intra-cell multi-DCI multi-TRP, the TAG index (either the first or the second TAG) is indicated in RAR for the corresponding TA update.
Proposal 3: For the intra-cell multi-DCI multi-TRP with two TAs, similar to the RAR in 4-step RACH, the reserve bit in fallbackRAR is enhanced to indicate which TAG (the first TAG or the second TAG) the TA in fallbackRAR is applied.
Proposal 4: For multi-DCI multi-TRP with 2TA case, no enhancement is introduced for the successRAR.
Proposal 5: If SpCell is configured with multi-DCI multi-TRP with two TAs, and two PTAGs are modelled in SpCell, when TAT for one TAG is expired and while the other TAT of the other TAG is still running for a serving cell, for all serving cells including this TAG with TAT expired and in which the TAT of the other TAG is still running, whether the HARQ buffers associated to this TAG with TAT expired can be flushed or not depends on the UE capability. 
Proposal 6: If SpCell is configured with single TRP and SCell is configured with multi-DCI multi-TRP with two TAs, and two TAGs are modelled in SCell, if the TAT associated with PTAG is expired, and even one TAT associated to the TAG is expired and while the other TAT associated to the other TAG in SCell is still running, UE should follow the legacy behavior of TAT associated with PTAG is expired.
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