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Introduction

The feMIMO WID has been revised in the last RAN plenary to clarify the scope of this AI:
	b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception based on Rel-15/16 TCI framework



PCI for CSI-RS

	Agreement
· For intercell MTRP operation, 1 additional PCI different from the serving cell PCI is supported per CC
· The additional PCI is the one associated with one or more TCI states that are activated for [CSI-RS for CSI]/PDSCH/PDCCH, per CC.
· Applicable at least for non-cross carrier QCL indication
· FFS: Cross carrier scheduling QCL indication
· RAN1 to decide on the maximum number of PCIs different from the serving cell PCI per CC and/or across all CCs that can be RRC-configured for multi-DCI based inter-cell multi-TRP
· Above should be specified by reusing R15 QCL rules as concluded in RAN1#104-e

Conclusion
Configuration of CSI-RS for mobility as QCL source for intercell MTRP operation is not supported from Rel-17 specifcation point of view



For the purposes of CSI measurement (other than L1-RSRP and TRS) it is beneficial to be able to associate a configured NZP-CSI-RS-ResourceSet with a TCI-State associated with a SSB-Index from a non-serving cell PCID. A single additional PCI per CC is sufficient because we do not expect CSI-RS for CSI to be transmitted from TRPs not involved in PDCCH/PDSCH transmission.

Proposal-1: A single additional PCI per CC is sufficient when the target RS is CSI-RS for CSI.
PCI association with CORESETPoolIndex

	Agreement
For intercell MTRP operation, downselect one or more of the following alternatives in RAN1#105-e
· Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex
· Alt2: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex
· Alt3: one PCI associated with TCI states for [PDSCH]/PDCCH via QCL relationship without association with CORESETPoolIndex
Note: This agreement is not related to the down-selection of one of the 5 options from RAN1#104-e
Note: Above should be specified by reusing Rel-15/Rel-16 QCL rules as concluded in RAN1#104-e



A QCL source from a non-serving PCI need not be coupled with multi-DCI mTRP configuration. It is simply a QCL assumption that can be applicable to DPS or single-DCI mTRP operation as well. With this motivation Alt3 can be used.
Proposal-2: Associate a non-serving PCI with TCI states for PDSCH/PDCCH via QCL relationship without association with CORESETPoolIndex

Rate matching

In terms of rate-matching, the simplest approach is to replicate the current rate-matching behavior of UE based on ssb-PositionsInBurst and half-frame index for the non-serving cell. In other words, UE should be provided PositionsInBurst and half-frame index corresponding to a non-serving cell and it can perform PDSCH rate-matching based on the SSB patterns in both the serving and the non-serving cell for all assigned PDSCH.

Proposal-3: Support indication of ssb-PositionsInBurst and half-frame index associated with the non-serving cell to the UE
Proposal-4: UE performs PDSCH rate-matching based on the union of ssb-PositionsInBurst and half-frame index associated with the serving cell and the non-serving cell.

Uplink spatial relation info and PL-RS

RANP clarified that Rel-17 inter-cell mTRP is based on Rel-15/16 beam-management. It is, therefore, natural to associate a SSB Index with a non-serving cell PCID for following purposes:
· Measurements for PUCCH to the other cell: PUCCH-PathlossReferenceRS, PUCCH-SpatialRelationInfo
· Measurements for PUSCH to the other cell: PUSCH-PathlossReferenceRS
· Measurements for SRS to the other cell: pathlossReferenceRS, SRS-SpatialRelationInfo
Proposal-5: Support indication of ss-PBCH-BlockPower associated with the non-serving cell to the UE
Proposal-6: Support configuration of SSB with non-serving PCID as QCL source RS for SRS, PUCCH, and PUSCH transmission 

Association of non-serving PCI with TCI state

Association of a non-serving PCI with a TCI state can be done in multiple different ways. We think that RAN1 should decide the conditions of associating a non-serving PCI and TCI state. As an example:
· 1 additional non serving cell PCI is supported per CC to be associated with one or more TCI states that are activated for CSI-RS for CSI/PDSCH/PDCCH
· 1 additional PCI is supported per CC to be associated with one or more activated PUCCH-spatialRelationInfo or SRS-spatialRelationInfo for PUSCH
· Source RS for non-serving cell PCI is SSB
· Target RS for non-serving cell PCI is CSI-RS, DMRS for PDCCH/PDSCH, PL-RS (PUCCH, PUSCH)
The actual design for association of a non-serving PCI with TCI state can be left to RAN2.
Proposal-7: Association of non-serving PCID with TCI state can be left to RAN2. RAN1 can provide the following information to RAN2 – a single non-serving PCI associated to activated TCI states for CSI-RS for CSI/PDSCH/PDCCH, a single non-serving PCI associated to activated TCI states for PUCCH-spatialRelationInfo or SRS-spatialRelationInfo for PUSCH, source RS for non-serving cell PCI is SSB and target RS for non-serving cell PCI is CSI-RS, DMRS for PDCCH/PDSCH, PL-RS (PUCCH, PUSCH) 

Conclusions

Proposal-1: A single additional PCI per CC is sufficient when the target RS is CSI-RS for CSI.
Proposal-2: Associate a non-serving PCI with TCI states for PDSCH/PDCCH via QCL relationship without association with CORESETPoolIndex
Proposal-3: Support indication of ssb-PositionsInBurst and half-frame index associated with the non-serving cell to the UE
Proposal-4: UE performs PDSCH rate-matching based on the union of ssb-PositionsInBurst and half-frame index associated with the serving cell and the non-serving cell.
Proposal-5: Support indication of ss-PBCH-BlockPower associated with the non-serving cell to the UE
Proposal-6: Support configuration of SSB with non-serving PCID as QCL source RS for SRS, PUCCH, and PUSCH transmission 
Proposal-7: Association of non-serving PCID with TCI state can be left to RAN2. RAN1 can provide the following information to RAN2 – a single non-serving PCI associated to activated TCI states for CSI-RS for CSI/PDSCH/PDCCH, a single non-serving PCI associated to activated TCI states for PUCCH-spatialRelationInfo or SRS-spatialRelationInfo for PUSCH, source RS for non-serving cell PCI is SSB and target RS for non-serving cell PCI is CSI-RS, DMRS for PDCCH/PDSCH, PL-RS (PUCCH, PUSCH) 
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