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Introduction
1. 
In previous meetings, some agreements pertaining to TA enhancement for UL multi-TRP transmission were achieved. While, there are still some issues that need to be further discussed. In this paper, we provide our views on the remaining issues.

Discussion
	Working Assumption
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. 
· FFS: details of PRACH power control


In RAN1#112b [3], there was a working assumption that a PDCCH order sent by TRPX can trigger RACH procedure towards either TRPX or TRPY for intra-cell multi-DCI based multi-TRP operation. In our view, it is reasonable to confirm the working assumption due to the following reasons. Firstly, it is beneficial for PDCCH load balance. For example, when gNB intends to trigger RACH for TRP1 but PDCCH resources of TRP1 are all used for other purposes, gNB can transmit the PDCCH order via TRP2, instead of waiting for PDCCH resource. Secondly, PDCCH order can be transmitted via the TRP with better quality to ensure the reliability of PDCCH order transmission.
Proposal 1: Support to confirm the following working assumption:
· 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.
	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.


In RAN1#114 [1], it was agreed that one field in PDCCH order indicates that the PDCCH order is used to trigger RACH for the serving cell or the active additionalPCI. One critical issue is how the introduced DCI field can coexist with the cell indicator field introduced in Rel-18 LTM. In Rel-18 LTM, a DCI field (i.e., cell indicator field) in PDCCH order indicates that the PDCCH order is used to trigger RACH for which cell (i.e., a cell among the serving cell and the candidate cells). With the cell indicator field, do we need to introduce another new field or just reuse the cell indicator field?
We prefer to reuse the cell indicator field as one PDCCH order can only trigger RACH procedure for one cell, and hence one cell indication field is enough. No matter the triggered RACH procedure is for a cell of Rel-18 LTM or for a cell of inter-cell multi-TRP transmission, the cell indicator field can be used to indicate the cell. One remaining issue is that, when UE receives a PDCCH order, how UE can know whether the cell indicator field in the PDCCH order indicates a cell for Rel-18 LTM or a cell for inter-cell multi-TRP. In our view, three cases should be considered.
· When UE is only configured with Rel-18 LTM, the cell indicator field indicates a cell for Rel-18 LTM.
· When UE is only configured with inter-cell multi-TRP, the cell indicator field indicates a cell for inter-cell multi-TRP.
· When UE is configured with both inter-cell multi-TRP and Rel-18 LTM, UE cannot differentiate between the two cases according to RRC configuration. In this case, one additional 1-bit field needs to be introduced to discriminate whether the cell indicator field indicates a cell for Rel-18 LTM or a cell for inter-cell multi-TRP.
[bookmark: _Hlk142557750]Proposal 2: Support reusing the cell indicator field in PDCCH order introduced in Rel-18 LTM for cell indication in inter-cell multi-TRP.
Proposal 3: When both inter-cell multi-TRP and Rel-18 LTM are configured, one additional 1-bit field is introduced in PDCCH order to discriminate whether the cell indicator field in PDCCH order indicates a cell for Rel-18 LTM or a cell for inter-cell multi-TRP.
	Agreement
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, for a CFRA based PDCCH order from one TRP triggering PRACH towards another TRP, study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble.
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
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution where RAR is only received from a TRP that is associated with Type 1 CSS
· RAR based
· FFS: RAR-less solution reusing the solution agreed in Rel-18 Mobility Enh
Conclusion
For inter-cell multi-DCI based multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.
Agreement (Rel-18 mobility)
For PDCCH order based PRACH to candidate cell, the candidate cell SSB indicated in the PDCCH order serves as the path loss RS for PRACH Tx power determination.


[bookmark: _Hlk142557852]Reason for change: In RAN1#113 [2], PL RS for power control of the triggered PRACH was discussed, but no consensus was reached. According to the legacy mechanism, QCL RS of the PDCCH order is taken as the PL RS for power control of PRACH. Such mechanism cannot be applied to cross-TRP triggered RACH procedure as PDCCH order and the triggered PRACH correspond to different TRPs. If the legacy rule is applied, different mechanism should be applied for same-TRP triggered RACH procedure and cross-TRP triggered RACH procedure. For simplicity, we suggest introducing a unified mechanism which can be applied for both cross-TRP triggered RACH procedure and same-TRP triggered RACH procedure. In Rel-18 mobility enhancement, it was agreed that the SSB indicated in PDCCH order serves as the PL RS for power control of PRACH. Such mechanism can be also adopted for multi-TRP case. More specific, such mechanism can be applied for both intra-cell and inter-cell multi-TRP case.
Summary of change: Define the PL RS for PRACH in both intra-cell and inter-cell multi-DCI multi-TRP.
Consequence if not approved: PL RS for PRACH is not clear.
Proposal 4: For power control of PRACH in both intra-cell and inter-cell multi-DCI multi-TRP case with two TA enhancement, SSB indicated in the PDCCH order serves as the PL RS.
To accommodate the above proposal, suggest following the text proposal 1 for TS38.213.
Text proposal 1:
	7.4	Physical random access channel
< Unchanged parts are 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 and UE operates with single TAG on the serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell or when the UE operates with two TAGs on an active UL BWP of a serving cell and for the serving cell the UE is provided two coresetPoolIndex values 0 and 1 for first and second CORESETs or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, referenceSignalPower is provided by ss-PBCH-BlockPower or, 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 qnew 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 parts are omitted >



Reason for change: In RAN1#112, there is working assumption need to further confirm. For a more flexible scheduling, e.g. cross-TRP scheduling, and a better backward compatibility for other cases, we support to confirm the working assumption.
Summary of change: Confirm that TCI-states or TCI-UL-States associated with one coresetPoolIndex can correspond to two TAGs subject to UE capability.
Consequence if not approved: Two TA functionality is not supported for sDCI case.

	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


[bookmark: _GoBack]Proposal 5: Confirm the 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.
To accommodate the above proposal, suggest following the text proposal 2 for TS38.214.
Text proposal 2:
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs [except if reported by [UE capability]].
< Unchanged parts are omitted >



Summary and conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: Support to confirm the following working assumption:
· 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: Support reusing the cell indicator field in PDCCH order introduced in Rel-18 LTM for cell indication in inter-cell multi-TRP.
Proposal 3: When both inter-cell multi-TRP and Rel-18 LTM are configured, one additional 1-bit field is introduced in PDCCH order to discriminate whether the cell indicator field in PDCCH order indicates a cell for Rel-18 LTM or a cell for inter-cell multi-TRP.
Proposal 4: For power control of PRACH in both intra-cell and inter-cell multi-DCI multi-TRP case with two TA enhancement, SSB indicated in the PDCCH order serves as the PL RS.
Proposal 5: Confirm the 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.

Text proposal 1:
	7.4	Physical random access channel
< Unchanged parts are 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 and UE operates with single TAG on the serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-serving cell or when the UE operates with two TAGs on an active UL BWP of a serving cell and for the serving cell the UE is provided two coresetPoolIndex values 0 and 1 for first and second CORESETs or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, referenceSignalPower is provided by ss-PBCH-BlockPower or, 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 qnew 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 parts are omitted >



Text proposal 2:
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs [except if reported by [UE capability]].
< Unchanged parts are omitted >
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