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Introduction 

In RAN#86 meeting [1], it is agreed that the work item aims to identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception. In RAN1#106-e meeting [2], the following agreements were made to solve multi-TRP inter-cell operation issue. 

	Agreement
Introduce a new RRC indicator/signalling (e.g., re-index the non-serving cell) to indicate the non-serving cell information that a TCI state/QCL information is associated with, where the new indicator/signaling is not the exact PCI value

Detailed signalling design is up to RAN2

Agreement
Rel. 17 inter-cell MTRP , the maximum number of additional RRC -configured PCIs  per CC is denoted X and can be reported as a UE capability

For the report value of X, multiple candidate values including 1 is supported. 

FFS : Which values to support other than 1. 

Values larger than 7 are precluded

RAN1 needs to agree on value(s) of X other than 1

Down-select one of the following alternatives:

Alt 1: A single value of X is reported as UE capability for any possible SSB time domain position and periodicity

Alt 3: At least Two independent X values (X1, X2) are reported as a UE capability for at least two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB 

The serving cell PCI is always associated with active TCI states, only 1 additional PCI can be associated with the active TCI States

Agreement
For inter-cell mTRP , one PCI associated with one or more of activated TCI states for PDSCH/PDCCH is associated with one CORESETPoolIndex , another PCI associated with one or more of activated TCI states for PDSCH/PDCCH is associated with another CORESETPoolIndex 

FFS : The association between PCI and CORESETPoolIndex when switching between intra-cell mTRP and inter-cell mTRP 

Agreement
For a CSI-RS QCLed with a neighboring cell SSB, the CSI-RS EPRE is calculated based on powerControlOffsetSS and the SSB transmission power in the neighboring cell information.



In this contribution, the enhancements on multi-TRP inter-cell operation are discussed.
Enhancements on multi-TRP inter-cell operation
It was agreed in RAN1#106-e meeting that the maximum number of additional RRC-configured PCIs per CC is denoted X and can be reported as a UE capability. For the value of X, two alternatives were provided. For Alt1, a single value of X is reported as UE capability for any possible SSB time domain position and periodicity. For the other alternative, at least two independent X values (X1, X2) are reported as a UE capability for at least two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB. In our understanding, we should first clarify whether the measurement for the SSB with PCI different from the serving cell is limited within SMTC, if yes, a single value of X can be supported, if not, different assumptions on SSB time domain position and periodicity will introduce different UE complexity. 

For the candidate value of X, we think at least X=3 can be supported. For hexagonal topology of TRPs, there may be three or six TRPs around a UE. For indoor topology, there may be four TRPs around a UE, if one is the serving cell, the other three can be configured for inter-cell measurement/reporting.
Proposal 1: For the maximum number of additional RRC -configured PCIs  per CC, whether a single value of X or two independent values should be supported is decided on whether the measurement for the SSB is limited within SMTC.

Proposal 2: For the value of X, at least X=3 can be supported.
For the RRC configuration of non-serving cell information, it was agreed in RAN1#103-e that SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point. We think that a new RRC IE can be introduced to configure the non-serving cell information. If the information is already configured in MeasObject, the MeasObject can be linked to the new IE. Otherwise, the necessary information would be configured in the new IE.
Proposal 3: A new RRC IE can be introduced to configure the non-serving cell information.

In RAN1#104-e meeting, it was agreed that PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB with the same PCI, but the cross-cell rate matching is still FFS. In our view, only rate matching within the same cell is necessary, since the interference can be serious. But for cross-cell scenario, the interference may not be always strong, and it requires coordination between two cells. Therefore, we think there is no need to consider cross-cell rate matching.

Proposal 4: For inter-cell multi-TRP, PDSCH /PDCCH from serving cell (or cell with different PCI) is not rate matched around SSBs from the cell with different PCI (or serving cell).
Conclusions

Based on the above discussions, the proposals are as follows:

Proposal 1: For the maximum number of additional RRC -configured PCIs  per CC, whether a single value of X or two independent values should be supported is decided on whether the measurement for the SSB is limited within SMTC.

Proposal 2: For the value of X, at least X=3 can be supported.
Proposal 3: A new RRC IE can be introduced to configure the non-serving cell information.

Proposal 4: For inter-cell multi-TRP, PDSCH /PDCCH from serving cell (or cell with different PCI) is not rate matched around SSBs from the cell with different PCI (or serving cell).
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