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Introduction
In this contribution, we discuss potential QCL/TCI-related enhancement to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception. 
Discussion
In the RAN1#104bis meeting, mapping of PCID to CORESET pool was discussed when non-serving cell PCID is associated with activated TCI state(s) and there were 3 alternatives. Alt 1 is to restrict one PCID to be associated with only one CORESET pool. Since two CORESET pools are configured for MDCI based MTRP PDSCH and two PCIDs are associated with activated TCI state(s) for inter-cell MTRP, Alt 1 results in one to one mapping between PCID and CORESET pool. From our understanding, this one to one mapping is obvious because CORESET pools are introduced to distinguish different TRPs and many basic operations such as default beam, in-order-operation, A/N codebook generation, PUSCH/PUCCH muxing, etc. are applied separately for the two CORESET pools, which means separately for the two TRPs. Meanwhile, according to Alt 2 which allows one PCID to be associated with two CORESET pools at the same time, two PCIDs can be associated with the same CORESET pool so that conventional TRP specific operations, as mentioned above, are mixed up. Given that two MTRP cells are connected with non-ideal backhaul link, it makes MDCI based MTRP operation not working. In case of Alt 3, MDCI based MTRP PDSCH transmission should be done without two CORESET pool but two CORESET pools are necessary according to current specification.
 Proposal #1: For intercell MTRP operation, different PCID associated with one or more of activated TCI states for PDSCH/PDCCH should be associated with different CORESETPoolIndex.
According to current specification, UE can be configured with measurement object for RRM measurement and, in the measurement object, all information needed to measure neighbor cell’s SSB or mobility CSI-RS are configured, including SSB frequency, SCS, smtc, PCID, etc. UE conducts L3 measurement and reports it based on this information and network can select MTRP cell among the reported neighbor cells considering RSRP, backhaul delay, resource utilization and so on. Therefore, to support inter-cell multi-TRP operations, we can specify just linkage between TRS/CSI-RS and neighbor cell’s SSB or mobility CSI-RS in the measurement object, thus minimizing signaling impact. To this end, MeasObjectId, and PCID and SSB index in MeasObjectNR corresponding MeasObjectId should be associated or configured in referenceSignal in QCL-info in TCI-State.
Proposal #2: MeasObjectId, and PCID and SSB index in MeasObjectNR corresponding MeasObjectId should be associated with or configured as referenceSignal in QCL-info in TCI-State.
In the last meeting, it was briefly discussed whether PDSCH/PDCCH from one MTRP cell is rate matched around the other MTRP cell SSB. Given that the interference from MTRP non-serving cell PDSCH/PDCCH to serving cell SSB is much stronger than non-serving cell PDSCH/PDCCH which does not participate in MTRP operation, non-serving cell PDSCH/PDCCH should be rate matched around serving cell SSB. Also, since UE needs to derive QCL parameters of MTRP, serving cell PDSCH/PDCCH should be rate matched around the non-serving cell SSB.
Proposal #3: PDSCH /PDCCH from serving cell should be rate matched around non-serving cell SSB and PDSCH /PDCCH from non-serving cell should be rate matched around serving cell SSB.
Conclusion
In this contribution, we discuss potential QCL/TCI-related enhancement to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception and propose to use neighbor cell’s SSB or mobility CSI-RS for QCL type C/D source of TRS/CSI-RS.
Proposal #1: For intercell MTRP operation, different PCID associated with one or more of activated TCI states for PDSCH/PDCCH should be associated with different CORESETPoolIndex.
Proposal #2: MeasObjectId, and PCID and SSB index in MeasObjectNR corresponding MeasObjectId should be associated with or configured as referenceSignal in QCL-info in TCI-State.
Proposal #3: PDSCH /PDCCH from serving cell should be rate matched around non-serving cell SSB and PDSCH /PDCCH from non-serving cell should be rate matched around serving cell SSB.
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