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[bookmark: _Ref32248407]Introduction
In RAN1 #106-e meeting [1], the following agreements were reached for multi-DCI based inter-cell multi-TRP operation. In this paper, we further investigate the remaining details of inter-cell multi-TRP operation.


	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
· [bookmark: _Hlk83291168]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.

Agreement
LS to RAN2 on multi-TRP inter-cell is endorsed in R1-2108633.



Inter-cell multi-TRP operation
QCL rule and association
In RAN1#106-e, we have been informed by RAN2 that the term of “non-serving cell” is not proper, therefore we replace “non-serving cell” with “cell having TRP with different PCI from serving cell” in the reply LS. We have also concluded to reuse Rel-15/16 QCL rule between source and target RS/channel for inter-cell multi-TRP operation. Following R15/16 QCL rule, 
· For both PDSCH and PDCCH, the UE shall expect that the QCL source RS in a TCI state to be CSI-RS for tracking, CSI-RS for beam management, or CSI-RS for CSI; 
· For a CSI-RS for CSI, the UE shall expect that the QCL source RS in a TCI state to be CSI-RS for tracking, SSB (only for QCL type D), or CSI-RS for beam management;
· For a CSI-RS for tracking (TRS), the UE shall expect that the QCL source RS in a TCI state to be SSB or CSI-RS for beam management.
Reusing the R15/16 QCL rule, a CSI-RS from serving cell is needed to connect between SSB from cell/TRP with different PCI from serving cell and PDCCH/PDSCH from serving cell. With this understanding, we propose to clarify as follows. 
[bookmark: _Hlk83287922]Proposal 1: SSB with PCI different from serving cell one is used as QCL source for CSI-RS from serving cell, which is then used as QCL source for PDSCH/PDCCH in serving cell.
Number of additional PCIs
[bookmark: _Hlk83289957][bookmark: _Hlk83287800]It has been agreed that the maximum number of additional RRC-configured PCIs per CC can be reported as UE capability with multiple candidate values including 1. But candidate value other than 1 has not been determined. In our understanding, as illustrated in Figure 1, all six neighboring cells around the serving cell could provide additional PCI for inter-cell multi-TRP operation in FR1. Therefore, we propose to set candidate values for UE capability reporting on maximum number of additional RRC-configured PCIs per CC as {1, 2, 4, 6}. And for FR2, considering relative fixed beam direction and UE complexity, we propose to set candidate values as {1, 2, 4}. Other than that, we think there is no obvious advantage to introduce two independent UE capabilities for two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB, while it would lead to more fragmentation in UE implementation.
[bookmark: _Hlk83894550]Proposal 2: Candidate values for UE capability reporting on maximum number of additional RRC-configured PCIs per CC includes {1, 2, 4, 6} in FR1 and {1, 2, 4} in FR2, and a single value is reported for any possible SSB position and periodicity.
[image: ]
Figure 1: Neighbouring cells around the serving cell which could provide additional PCI
Rate matching
In previous 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”. This agreement is inaccurate as there is no such thing called “PDSCH/PDCCH from non-serving cell” as informed by RAN2. To be more accurate, it should be understood as PDSCH/PDCCH from serving cell which is QCLed to CSI-RS from serving cell, while the CSI-RS is further QCLed to an SSB with PCI different from serving cell, as discussed in Section 2.1. 
There were still two FFS points on rate matching behavior:
· [bookmark: _Hlk82792513]whether PDSCH/PDCCH from serving cell (PCI) is rate matched around non-serving cell SSB 
· whether PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around serving cell SSB 
[bookmark: _Hlk82792497]In our view, the first one will require special handling at UE and introduce extra overhead to NW, while the benefit is unclear. The second one, as “PDSCH/PDCCH from non-serving cell (PCI)” does not exist and all PDSCH/PDCCH are from serving cell, rate-matching around serving cell SSB is inherently assumed and no special handling is required. 
In light of the above, we make the following proposal:
[bookmark: _Hlk83384955]Proposal 3: Don’t support additional rate matching behaviour for inter-cell multi-TRP operation. 

Indication of SSB information
It was agreed that inter-cell multi-TRP operation may require SSB information for cell/TRP with different PCI from serving cell, such as SSB time domain position, SSB transmission periodicity, and SSB transmission power. Whether the indication of these information is implicit or explicit is still to be discussed.
Among these information, except SSB transmission power, other information have been provided in Measurement Object. In our view, it is quite reasonable to assume that the candidate set of neighbor cells for inter-cell multi-TRP operation has been included in configured Measurement Object for mobility-related measurement. With this in mind, it appears natural for the UE to obtain SSB time domain position and SSB transmission periodicity from the configured Measurement Object directly, with which there is no need to explicitly indicate them again.
In light of the above, we make the following observation:
[bookmark: _Hlk83384997][bookmark: _Hlk83288021]Observation 1: With the aid of existing information in MO, there is no need to explicitly indicate neighbor cell information such as SSB time domain position and SSB transmission periodicity.

Summary of proposals
In this contribution, we provided our views on inter-cell multi-TRP operation. We make the following proposals:
Proposal 1: SSB with PCI different from serving cell one is used as QCL source for CSI-RS from serving cell, which is then used as QCL source for PDSCH/PDCCH in serving cell.
Proposal 2: Candidate values for UE capability reporting on maximum number of additional RRC-configured PCIs per CC includes {1, 2, 4, 6} in FR1 and {1, 2, 4} in FR2,  and a single value is reported for any possible SSB position and periodicity.
Proposal 3: Don’t support additional rate matching behaviour for inter-cell multi-TRP operation. 
Observation 1: With the aid of existing information in MO, there is no need to explicitly indicate neighbor cell information such as SSB time domain position and SSB transmission periodicity.
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