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1. BACKGROUND
During the last meeting, RAN1 made progress by reaching some agreements related to the assumptions and operation of the second cell [1]. Also, an LS related to the association of TCI states to PCI was endorsed for presentation to RAN2 [1].
The latest round of agreements left some issues for further study. We list below, for convenience the latest round of agreements: 

	Agreement
[bookmark: _Hlk83390096]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

[bookmark: _Hlk83411291]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
· [bookmark: _Hlk83390467]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.
Agreement
LS to RAN2 on multi-TRP inter-cell is endorsed in R1-2108633.



In this contribution, we share our perspective on the association between PCI and CORESETPoolIndex when switching between intra-cell mTRP and inter-cell mTRP. 

2. ASSOCIATION OF THE PCI AND CORESETPoolIndex
In the last meeting, it was agreed to introduce a new RRC indicator/signalling 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. Whether the indicator will be implemented by a flag or re-indexing of the non-serving cells, etc., is left to RAN2 to decide [2]. Therefore, for inter-cell mTRP, each PCI will be associated to one or more of activated TCI states for PDSCH/PDCCH.
 Also, the association of PCI to CORESETPoolIndex was discussed. It was agreed that for inter-cell mTRP, each PCI is associated with one CORESETPoolIndex. However, the association between PCI and CORESETPoolIndex when switching between intra-cell mTRP and inter-cell mTRP was left for further discussion.
 In Rel-16, 	for intra-cell mTRP, when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The CORESETOPoolIndex can take only from two values, e.g., {0, 1}, where each value of the CORESETPoolIndex indicates a different TRP. 
For mTRP inter-cell, CORESETPoolIndex = 0 may be always associated to a first PCI or serving cell, while CORESETPoolIndex = 1 may be associated to one of the neighboring cells. However, since CORESETPoolIndex = 1 is also used to indicate information related to an intra-cell mTRP, there may be an ambiguity in interpretation of CORESETPoolIndex = 1 when switching between the two modes of operation.
RAN1 has already agreed to support RRC configuration of non-serving cell information. Therefore, for switching between inter- and intra-cell operation, it does not make much sense to use RRC configuration to switch between intra and inter cell mTRP operation. Therefore, to avoid unnecessary large overhead and repeated RRC re-configuration, dynamic switching between the two modes of operation should be supported.

[bookmark: _Hlk83412966]Observation 1: RAN1 has already agreed to support RRC configuration of non-serving cell information. Therefore, for switching between inter- and intra-cell operation, it does not make much sense to use RRC configuration to switch between intra and inter cell mTRP operation.

Proposal 1: Support dynamic switching between intra- and inter-cell mTRP operation.

[bookmark: _Hlk83387495][bookmark: _Hlk83409417]According to the agreement in the last meeting, a new RRC indicator/signalling will indicate the non-serving cell information that a TCI state/QCL information is associated with [1]. Thus, a configuration for operation in the inter-cell MTRP can clearly differentiate its TCI states configurations. It may be possible to have simultaneously intra cell MTRP and inter-cell MTRP configured through RRC. In terms of TCI states, we may have simultaneously configured TCI states for intra cell and inter-cell TRPs as they can be differentiated through a flag or index for the inter-cell case (a secondary PCI). Therefore, once UE receives an indication to operate in the inter-cell mode, all the configured TCI states associated with the neighbor cell will be associated to CORESETpoolIndex=1. Therefore, the received indication for operating in inter-cell mode can be used to determine the PCI associated to the CORESETPoolIndex. 

For dynamic switching between intra- and inter-cell mTRP operation, we can use TCI states activation at the MAC level. As such, CORESETPoolIndex = 1 would be associated with the intra, or inter-cell TRP according to the activated TCI states group. To reduce latency in switching, MAC signaling could be accompanied with a DCI command. For example, MAC can be used to have the TCI states activated for inter-cell and/or intra-cell, and then switch between intra- and inter-cell TRPs using PDCCH DCI commands on the serving cell. 

Observation 2: For dynamic switching between intra- and inter-cell mTRP operation, we can use TCI states activation at the MAC level to determine the association of CORESETPoolIndex = 1.

Proposal 2: Consider MAC CE activation of TCI states for switching between intra- and inter-cell mTRP operation.

Observation 3: According to the agreement in the last meeting, a configuration for operation in the inter-cell MTRP can clearly differentiate its TCI states configurations.

Proposal 3: Use the received dynamic indication on the serving cell for operating in inter-cell mode to determine the PCI associated to the CORESETPoolIndex.

3. MAXIMUM NUMBER OF PCIS
In the last meeting, it was agreed that the maximum number of additional RRC-configured PCIs  per CC is denoted X and can be reported as a UE capability. While larger values than 7 are excluded, RAN1 needs to decide on X value, and also down-select from 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 

[bookmark: _Hlk83412848]To decide, we need to consider a trade-off between flexibility of the system and required complexity of the UE. Alt 3 may seem as a lower complexity version of Alt 1. However, depending on selection of X1 and X2 values, it may be as complex as Alt 1. For example, if both X1 and X2 are equal to 7, then the complexity of UE processing may become quite significant. In lack of any restriction on X1+X2 value in Alt 3, we believe that Alt 1 would be a more straightforward and clean design.

Observation 4: Alt 3 may seem as a lower complexity version of Alt 1. However, depending on selection of X1 and X2 values, it may be as complex as Alt 1. For example, if both X1 and X2 are equal to 7, then the complexity of UE processing may become quite significant. 

Proposal 4: Support Alt 1 where a single value of X is reported as UE capability for any possible SSB time domain position and periodicity.


4. CONCLUSIONS
In this contribution, we discussed PCI association to CORESETPoolIndex and also maximum number of additional PCIs for inter-cell M-TRP operation. Based on the presented discussion, we make the following observations and proposals:

Observation 1: RAN1 has already agreed to support RRC configuration of non-serving cell information. Therefore, for switching between inter- and intra-cell operation, it does not make much sense to use RRC configuration to switch between intra and inter cell mTRP operation.

Observation 2: For dynamic switching between intra- and inter-cell mTRP operation, we can use TCI states activation at the MAC level to determine the association of CORESETPoolIndex = 1.

Observation 3: According to the agreement in the last meeting, a configuration for operation in the inter-cell MTRP can clearly differentiate its TCI states configurations.

Observation 4: Alt 3 may seem as a lower complexity version of Alt 1. However, depending on selection of X1 and X2 values, it may be as complex as Alt 1. For example, if both X1 and X2 are equal to 7, then the complexity of UE processing may become quite significant. 

Proposal 1: Support dynamic switching between intra- and inter-cell mTRP operation.

Proposal 2: Consider MAC CE activation of TCI states for switching between intra- and inter-cell mTRP operation.

[bookmark: _Hlk83670798]Proposal 3: Use the received dynamic indication on the serving cell for operating in inter-cell mode to determine the PCI associated to the CORESETPoolIndex.

Proposal 4: Support Alt 1 where a single value of X is reported as UE capability for any possible SSB time domain position and periodicity.
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