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Introduction
The WID related to NR MIMO enhancement in Rel-18, which includes specifying "Two TAs for UL multi-DCI for multi-TRP operation," has been approved [1]. Some of the remaining issues related to this enhancement are discussed in Section 2.

Discussion

2.1 TAG ID indication
In RAN1#112bis-e, the following agreement for acquisition of initial TA for the second TRP in intra-cell M-TRP scenario was made:
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· [bookmark: _Hlk135002844]Alt 1: indicate TAG ID as part of TA command in RAR
· Alt 2: indicate TAG ID as part of PDCCH order
· Alt 3: divide SSBs into two groups, one for each TRP. If a SSB associated to a RACH procedure belongs to the nth group (n=1, 2), then the TA obtained via the RACH procedure corresponds to the nth TRP.



As shown in Fig. 1 corresponding to Alt 3, consider the case when two TRPs are present in a serving cell, they use different SSBs, and the UE acquires the mapping relationship between SSBs and TRPs (i.e., TRP1-the SSB group 1  and TRP2-the SSB group 2 ) from the TRP (i.e., TRP1 in Fig. 1) that is firstly linked before setting up the second link.
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[bookmark: _Ref110934224]Figure 1. Indication of TAG ID through SSB.

In Fig. 1, the UE obtains the TA value for the first link through the RAR message of the legacy RACH procedure, and the TA is identified as TAG 1 because the UE can indicate that the TRP in this link belongs to TRP1. After the first link is set up, the UE can obtain the initial TA value for the second link through the CFRA procedure triggered by a PDCCH order or UE-initiated CBRA. In the case of acquiring the TA value for the second link through the CFRA procedure, the UE can recognize that the first and second links are related to TRP1 and TRP2, respectively, and avoid confusion about which of the two TAGs the TA command should be applied to. Similarly, in the case of acquiring the TA value for the second link through the UE-initiated CBRA procedure, the UE can randomly choose one of the SSBs belonging to TRP2 and avoid confusion. However, when establishing the connection of the second link by applying the UE-initiated CBRA procedure to Alt 2, since any PDCCH order is not used, this procedure alone cannot specify which TRP of the two TRPs should be applied with the TA command, which means additional mechanism is needed to avoid the aforementioned confusion.

Observation 1: Alt 3 can avoid confusion about which of the two TAGs the TA command should be applied to.
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Figure 2. Indication of TAG ID through RAR.

As shown in Fig. 2 for Alt 1, consider the case when there are two TRPs in a serving cell, and each of the TRPs employs all SSBs.
the UE can obtain the TA value for the first link through the RAR message of the legacy RACH procedure, and for example, the TA is identified as TAG 1, but the UE does not know which TRP TAG 1 belongs to. After the first link is set up, the UE can obtain the initial TA value for the second link through the CFRA procedure triggered by a PDCCH order or UE-initiated CBRA. In both random-access cases of acquiring the TA value for the second link, the UE can avoid such confusion about which of the two TAGs the TA command should be applied to thanks to the TAG ID indication through RAR. It is noted that the UE cannot be aware of whether the second link is a line-of-sight link (i.e., TRP2 in Fig. 2(a)) belonging to TRP2 resulting in necessary RACH procedure or a multi-path link (i.e., Fig. 2(b)) belonging to TRP1 resulting in unnecessary RACH procedure.

Observation 2: Alt 1 can also avoid the confusion of which of the two TAGs the TA command should be applied to, but may perform unnecessary RACH procedure for the second link.

In the above discussions, we presented two alternatives for TAG ID indication: Alt 3 and Alt 1. If we select Alt 3, the UE can obtain the TAG ID without utilizing any reserved bits in the RAR/PDCCH. However, if we choose Alt 1, the UE will have to use some of the reserved bits in the RAR/PDCCH, resulting in a potential specification impact. It should be noted that Alt 3 may have less flexibility than Alt 1, as each TRP can only use up to half of the maximum SSB indexes. Currently, this is sufficient to support two TRPs, but future specifications may require support for more than three TRPs. In this case, the number of SSB indexes for each TRP will be reduced, which will also result in a specification impact such as the need for additional time/frequency allocation of SSBs to address this reduction for Alt 3.

Proposal 1: We propose supporting either Alt 3 or Alt 1 for TAG ID indication.


2.3 TAG association in multi-DCI based multi-TRP operation

In RAN1#112, the following agreement was reached:

	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS



Due to multipath, RIS, or the like, the signals transmitted from the same TRP may be set to have different TAGs due to the agreement according to associating TAG ID with UL/joint TCI state. In this case, it may be desirable to perform UL transmissions simultaneously with the same TA because the time difference between two TAGs is within the CP. Therefore, we think TRP should know whether UE supports such capability.

Observation 3: When UE wants to transmit simultaneously with the same TA to one TRP, it should be allowed. Therefore, the behaviour in the working assumption is necessary.  

Proposal 2: Confirm the following working assumption regarding the UE capability:  
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs


2.4 Indication of PRACH Configuration

In RAN1 #110-bis-e, RAN1 #112, and RAN1 #112bis-e, the following were agreed, respectively:Agreement
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support a mechanism to determine which PRACH configuration (i.e., RACH configuration corresponding to serving cell PCI or an additional PCI) to be used in the RACH procedure triggered by PDCCH order
· FFS:  Explicit indication or implicit indication through PDCCH order 

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 

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.


To determine which PRACH configuration to be used for PRACH procedures triggered by the PDCCH order, we think the DCI payload of the PDCCH order had better contain the indication. If we don’t use some reserved bits for the indication, it needs additional procedure such as RRC signalling, resulting in delays and we still have 10 more reserved bits in the DCI payload of PDCCH order. 

Observation 4: Implicitly identifying 7 additional PCIs needs additional procedure such as RRC signalling resulting in delays.

After the PCell TRP sends the PDCCH order to the UE, the UE sends a PRACH to the TRP corresponding to the additional PCI. At this time, if additional PCI is inactive, the UE may not receive RAR or even if it receives RAR from PCell TRP, it could not send PUSCH to the TRP. This is because the inter-cell TRP with additional PCI cannot receive PUSCH in an inactive state. Therefore, the UE should be informed the activation status of the additional PCI and whether the corresponding TRP supports PRACH triggered for inactive additional PCI. If it doesn’t support, the UE should wait for the activation of the additional PCI, then transmit PRACH. Otherwise, the UE could transmit PRACH and wait for RAR or TA command for the TRP with additional PCI from PCell TRP.

Observation 5: UE should be informed the activation status of the additional PCI and whether the corresponding TRP supports PRACH triggered for inactive additional PCI.

2.5 Handling of overlapping UL transmissions

In RAN1#112, the following agreement was reached:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select at least one of the following in RAN1#112bis-e:
· Alt 1:  Introducing a time gap X between two UL transmissions associated with two different TA values
· E.g., X symbols in the slot(s) corresponding to the two UL transmission remain unused
· FFS: How X is determined
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions
· Alt 3: Scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap
· Other alternatives are not precluded
TBD: how to capture the downselected alternative(s) in the specifications in case specification impact is deemed needed.



For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, it is necessary to prevent or reduce the occurrence of overlapping duration between the two. We think Alt 1 is a convenient and obvious way to implement from the UE's point of view. Alt 2 may cause retransmission resulting from reducing overlapping part on purpose. In Alt 3 case, uncertainty may be high because the performance depends on the ability of BS.

Observation 6: Alt 1 is convenient and obvious way to implement from the UE's point of view.

Proposal 3: We prefer Alt 1 regarding overlapping UL transmissions.


Conclusion
In this contribution, we discussed issues on the introduction of two TAs for multi-DCI based mTRP . We note the following observations and proposals.

Observation 1: Alt 3 can avoid the confusion of which of the two TAGs the TA command should be applied. 
Observation 2: Alt 1 can also avoid the confusion of which of the two TAGs the TA command should be applied, but may perform unnecessary RACH procedure for the second link.
Proposal 1: For TAG ID indication, we support Alt 3 (preferred) and Alt 1.
Observation 3: When UE wants to transmit simultaneously with the same TA to one TRP, it should be allowed. Therefore, Working Assumption is needed.  
Proposal 2: Working assumption regarding UE capability is necessary. 
Observation 4: Implicitly identifying 7 additional PCIs needs additional procedure such as RRC signalling resulting in delays.
Observation 5: UE should be informed the activation status of the additional PCI and whether the corresponding TRP supports PRACH triggered for inactive additional PCI.
Observation 6: Although there is a waste of resources, Alt 1 is the obvious way in terms of reducing the frequency of occurrence.
Proposal 3: We prefer Alt 1 regarding overlapping UL transmissions.
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