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1. Introduction
In RAN1#114[1], some agreements on two TAs for multi-DCI-based multi-TRP operation have been made. 
	Agreement: 
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability: support PRACH triggering towards servingCell PCI or active additionalPCI.

Conclusion
For inter-cell/intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce RAR-less solution in Rel-18 from RAN1 perspective.

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
· there is no consensus to specify the overlapping duration in RAN1 specifications.

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. 

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, no consensus on introducing the following optional UE capability.
optional UE capability: support PRACH triggering towards servingCell PCI, active additionalPCI, or up to 1 inactive additionalPCI.

Agreement
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, when the PDCCH order is transmitted from a TRP associated with additionalPCI, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set.


In this contribution, we further discuss enhancements on two TAs for multi-DCI-based multi-TRP operation based on those agreements.
2. [bookmark: OLE_LINK27][bookmark: OLE_LINK26][bookmark: OLE_LINK8]Discussion
In RAN1#112b-e meeting, a working assumption on cross TRP RACH triggering for intra-cell Multi-DCI based M-TRP operation was made. We support to confirm the working assumption due to following reasons. 
· If the link between a TRP and UE is not reliable enough, the PDCCH order may be missed and then the corresponding CFRA procedure will be triggered with additional latency. For this case, if the PDCCH order can be sent by one TRP triggering RACH procedure towards the same TRP or a different TRP, PRACH procedures can be more reliable. 
· In addition, since this feature is supported for inter-cell Multi-DCI based M-TRP operation, we think it makes sense to extend this feature to intra-cell Multi-DCI based M-TRP operation.
Proposal 1: Support to confirm the working assumption:
· i.e., For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
In the current specification, if a PRACH transmission from a UE is in response to a PDCCH order by the UE that triggers a contention-free random access procedure, the pathloss calculation is based on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with. For cross-TRP PDCCH order, a PDCCH order sent by one TRP may trigger RACH procedure towards a different TRP. In this case, the legacy rule may not be applicable to the PRACH transmission toward a different TRP. Therefore, another solution should be designed to determined the DL RS for pathloss measurement. In detail, SSB indicated in the PDCCH order serves as the path loss RS for PRACH Tx power determination.
Based on the above elaborations, we have the following text proposals.
TP 1: {38.213: 7.4	Physical random access channel}
	<Unchanged part omitted>
[bookmark: _Hlk528933777]If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell or depending on an indicated SS/PBCH block if UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower.If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
<Unchanged part omitted>


In Rel-15, the UE is configured to receive scheduling PDCCH of the RAR in Type1-PDCCH CSS set, where a Type1-PDCCH CSS set is configured by ra-SearchSpace. The UE is configured with two groups of CORESET in Multi-DCI based M-TRP operation, where each group of CORESET is associated to a TRP. Since only one Type1-PDCCH CSS set is configured, for these two groups of CORESET, the Type1-PDCCH CSS set is associated to one group of CORESET, i.e., one TRP. 
In RAN1#112b-e meeting, it is agreed that RAR is only received from a TRP that is associated with Type-1 CSS set in inter-cell Multi-DCI based M-TRP operation. For intra-cell Multi-DCI based M-TRP operation, if cross-TRP PDCCH order is supported, such solution can be also applicable to intra-cell Multi-DCI based M-TRP operation, i.e., RAR is only received from a TRP that is associated with Type-1 CSS set.
Proposal 2: For intra-cell Multi-DCI based M-TRP operation, RAR is only received from a TRP that is associated with Type-1 CSS set.
In Rel-15, for PDCCH order based CFRA procedure in SpCell, the scheduling PDCCH of the RAR and the PDCCH order has the same DM-RS antenna port QCL properties. For PDCCH order based CFRA procedure in SCell, the scheduling PDCCH of the RAR and the CORESET associated with the Type1-PDCCH CSS set has the same DM-RS antenna port QCL properties. 
It was agreed that for Multi-DCI based M-TRP operation, a PDCCH order sent by one TRP can trigger RACH procedure towards either the same TRP or a different TRP. Since PDCCH order can be sent from two TRPs and the Type-1 CSS set is associated to one of the two TRPs, if a PDCCH order sent by one TRP triggers RACH procedure towards the same TRP or a different TRP, PDCCH order and the scheduling PDCCH of the RAR may be transmitted from different TRPs. The same QCL assumption between PDCCH order and scheduling PDCCH of RAR is not appropriate. Therefore, for intra-cell Multi-DCI based M-TRP operation, the QCL assumption of scheduling PDCCH of RAR needs to be enhanced. 
For the QCL assumption of scheduling PDCCH of the RAR in CFRA triggered by PDCCH order in intra-cell Multi-DCI based M-TRP operation, the following can be considered:
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from the same TRP, PDCCH order and scheduling PDCCH of the RAR has same QCL properties.
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from different TRPs, QCL properties of the CORESET associated with Type1-CSS set for receiving PDCCH of the RAR are assumed.
Proposal 3: For the QCL assumption of scheduling PDCCH of the RAR in CFRA triggered by PDCCH order in intra-cell Multi-DCI based M-TRP operation, the following can be considered:
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from the same TRP, PDCCH order and scheduling PDCCH of the RAR has same QCL properties.
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from different TRPs, QCL properties of the CORESET associated with Type1-CSS set for receiving PDCCH of the RAR are assumed.
3. Conclusion
[bookmark: OLE_LINK3][bookmark: OLE_LINK39][bookmark: OLE_LINK5][bookmark: OLE_LINK40][bookmark: OLE_LINK4][bookmark: OLE_LINK6]In this contribution, we discuss potential enhancements on multi-TRP using Rel-17 unified TCI framework. Based on the discussion above, we provide the following proposals:
Proposal 1: Support to confirm the working assumption:
· i.e., For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
Proposal 2: For intra-cell Multi-DCI based M-TRP operation, RAR is only received from a TRP that is associated with Type-1 CSS set.
Proposal 3: For the QCL assumption of scheduling PDCCH of the RAR in CFRA triggered by PDCCH order in intra-cell Multi-DCI based M-TRP operation, the following can be considered:
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from the same TRP, PDCCH order and scheduling PDCCH of the RAR has same QCL properties.
· If PDCCH order and scheduling PDCCH of the RAR are transmitted from different TRPs, QCL properties of the CORESET associated with Type1-CSS set for receiving PDCCH of the RAR are assumed.
TP 1: {38.213: 7.4	Physical random access channel}
	<Unchanged part omitted>
If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell or depending on an indicated SS/PBCH block if UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower.If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
<Unchanged part omitted>
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