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Introduction
In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs. RAN1 has sent a LS on Multi-DCI Multi-TRP with two TAs [1]. RAN1 also sent a LS on Rel-18 MIMO agreements up to RAN1#112 [2]. In this document, we provide our views on two TAs for multi-DCI multi-TRP.
Discussion
TAG
Based on RAN1 agreement in the LS [1], 
	RAN1 Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.


two TAGs are configured for a serving cell to support two TAs for two TRPs respectively. Currently, only one TAG ID is configured for a serving cell. Thus, an additional TAG ID is needed. 
Proposal 1: To support two TAs for mDCI mTRP, two TAG IDs are configured for a serving cell.
When UE initially obtains a first TA for the serving cell (e.g., for entering RRC_CONNECTED by initial access, for UL re-synchronization), to which TAG the first TA is associated should be specified if two TAGs are configured for two TRPs for a serving cell. For simplicity, the legacy TAG ID in servingCellConfig can be applied for the first TA for a serving cell. For TAs obtained subsequently for multi-DCI multi-TRP by PDCCH ordered RACH, the TAG to be applied can be indicated.
Proposal 2: When UE initially obtains a first TA for the serving cell (e.g., for entering RRC_CONNECTED by initial access, for UL re-synchronization), the legacy TAG ID in servingCellConfig is applied. 
When two TAGs are configured for a serving cell, there can be two options to obtain the TA for the additional TAG ID (other than legacy TAG ID in ServingCellConfig). One option is that UE initiates random access towards the serving cell when additional TAG ID is configured for the serving cell. In RAN2#121bis-e, it has been agreed that per TRP UE initiated RACH is not supported. So this option is not supported. An alternative option would be to rely on network initiated random access based on PDCCH order. Network can ensure (by sending PDCCH order) that UE is UL synchronized before it schedules UL transmission for TRP associated with additional TAG. This option also aligns with RAN1 agreement that CFRA triggered by PDCCH order is supported for intra-cell and inter-cell mDCI mTRP with 2 TAs.
Proposal 3: Random access for additional TAG is only initiated by PDCCH order.
For UL transmissions by mDCI mTRP, RAN1 has made the following agreement.  
	Agreement RAN1-112

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


When there are 2 TAs for mDCI mTRP, UE has to know which TA and the corresponding TAGs is used for a UL transmission towards a TRP. Currently, the CORESET Pool Index is used to refer to a TRP. Based on this RAN1 agreement, a TAG is associated with a CORESET Pool Index that refers to one TRP. When a TCI state associated with the CORESET Pool Index is used/activated for a UL transmission (i.e., the UL transmission is towards the TRP associated to the CORESET Pool Index), the TAG and the corresponding TA associated with this CORESET Pool Index is applied. Thus, the association between TAG and CORESET Pool Index needs to be configured. 
Proposal 4: To support 2 TAs for mDCI mTRP, the association between a CORESET Pool Index and a TAG ID is configured.
TAT
Currently, each TAG has a TAT for a TA. For two TAs per serving cell, one option is to maintain one TAT per TAG for a TA, which follows the existing principle and allows more flexibility to manage the UL synchronization of two TRPs independently. For example, by using two TATs for two TRPs respectively, when one TAT expires for one TRP, UL re-sync by RACH is needed only for this TRP, and UL transmission is still available by using the other TRP whose TAT is running. Furthermore, for TA update, the TA command can be dedicated to one TRP and only the corresponding TAT is restarted, without impacting the other TRP.
Another option is to maintain one TAT for 2 TAs per serving cell so that the single TAT controls UL synchronization for two TRPs. When two TAGs are configured for a serving cell, a single TAT has to associate with two TAGs. This option complicates the control of UL synchronization and cause more specification impact. For example, with only one TAT for both TRPs, once the TAT expires, UL transmissions towards both TRPs are suspended/stopped and UL re-sync by RACH has to be performed for both TRPs. For TA update, with only one TAT for both TRPs, the TAT has to be restarted whenever a TA command is received.
Proposal 5: To support two TAs for mDCI mTRP, one TAT per TAG for one TA is configured as legacy operation.
[bookmark: _Hlk134556509]When two TATs are maintained for two TAGs respectively for a serving cell, TAT expiry for different cases needs to be discussed. In one case, one TAT associated with a TRP expires while the other TAT associated with the other TRP is still running. Then, UL transmissions towards the TRP with TAT expiry should be suspended, while UL transmissions are still available towards the TRP with the running TAT, so the UL resources can be used for UL transmission towards this TRP. 
Proposal 6: For a serving cell, when one TAT associated with a TRP expires while the other TAT associated with the other TRP is still running, suspend UL transmissions towards the TRP with the expired TAT, UL resource is not released for this serving cell.
Another case is that when both TATs associated with a SpCell expires, the situation is same as the case of PTAG expiry in legacy. So legacy operation defined for PTAG expiry can be applied, when none of TATs associated with SpCell is running.
Proposal 7: The operation defined for PTAG expiry are applied when both TATs associated with a SpCell expires.
CFRA by PDCCH order
RAN1 has agreed to support CFRA by PDCCH order to obtain TAs for multi-DCI multi-TRP operation for both intra-cell and inter-cell cases [2].
	Agreement RAN1-111
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.


For inter-cell case, RACH configuration for RACH towards additional PCIs is needed. Based on RAN1 agreement, one additional PRACH configuration for each additional PCI is supported for RACH triggered by PDCCH order.
	Agreement RAN1-112
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 



Proposal 8: For mDCI inter-cell mTRP, one separate RACH configuration is provided for each additional PCI for CFRA by PDCCH order.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: To support two TAs for mDCI mTRP, two TAG IDs are configured for a serving cell.
Proposal 2: When UE initially obtains a first TA for the serving cell (e.g., for entering RRC_CONNECTED by initial access, for UL re-synchronization), the legacy TAG ID in servingCellConfig is applied. 
Proposal 3: Random access for additional TAG is only initiated by PDCCH order.
Proposal 4: To support 2 TAs for mDCI mTRP, the association between a CORESET Pool Index and a TAG ID is configured.
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