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Introduction
In RAN#86 meeting, a new WID [1] of ‘Further enhancements on MIMO for NR’ was approved. In RAN1#104e meeting, following agreements and conclusions were made for inter-cell MTRP operation.
	Agreement
Non-serving cell information at least includes non-serving cell PCI to support inter-cell multi-DCI multi-TRP operation
· FFS: Whether the indication of PCI is implicit or explicit

Agreement
At least following non-serving cell SSB information are needed in inter-cell MTRP operation 
· SSB time domain position
· SSB transmission periodicity
· SSB transmission power
FFS: Other non-serving cell information
FFS: Whether indication of these information is implicit or explicit

Agreement
For inter-cell MTRP operation, further discuss following options and down select in RAN1#104bis-e
· Option1: Indicate/associate non-serving cell PCI in the TCI state
· FFS other non-serving cell information
· Option2: Introduce a flag to indicate whether a TCI state/QCL information is associated with non-serving cell information or serving cell
· FFS: how the flag is linked to non-serving cell
· Option3: Explicit or implicit grouping of TCI states associated with non-serving cell information corresponding to the serving cell and the non-serving cell respectively.
· FFS: Each group is associated with a CORESETPoolIndex value.
· FFS: how to link the group of TCI states to non-serving cell.
· Option4: Re-index the non-serving cell RS, e.g., in the TCI state/QCL-Info, so that the UE can differentiate between a serving cell RS and a non-serving cell RS
· Example: serving cell RSs are indexed from #0, #1, …, #N-1, while non-serving cell RSs are re-indexed from #N, #N+1, …
· FFS: detailed re-indexing rule(s) of non-serving cell RSs 
· Option5: Introduce a new indicator (e.g., re-index the non-serving cell) to indicate the non-serving cell information that a TCI state/QCL information is associated with 
· FFS: how the indicator is linked to non-serving cell
· Note: when there is only one non-serving cell, it means the same as Option2.

Agreement
Agree on scheme1
· Scheme1: 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
· FFS: whether PDSCH /PDCCH from serving cell (PCI) is rate matched around non-serving cell SSB 
· FFS: whether PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around serving cell SSB

Conclusion
Reuse Rel-15/16 QCL rule between the source and target RS/channel for non-serving cell RS/channel.

Conclusion
The UE may assume received DL transmission from multiple TRP within a CP in FR1 and FR2.
· Note: This does not imply that RAN1 intends to ask RAN4 to tighten network synchronization requirements.



In this contribution, we discuss the item 2-b for inter-cell multi-TRP operations.

Inter-cell MTRP operation 
In previous RAN1 meetings, it was agreed to support RRC configuration of non-serving cell information, and associate non-serving cell information with the TCI state and/or QCL-info at least when neighbor cell SSB is used as QCL referenceSignal. However, how to configure non-serving cell information and how to associate it with QCL configuration should be further discussed.
For non-serving cell information, it was agreed that the information provided by SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point. However, it is not suitable to revise based on those IEs directly for non-serving cell information configuration. There are so many cells configured in those IEs, while the number of non-serving cell required for MTRP inter-cell operation is quite limited. 
Hence, it is proposed to define a separate new IE for non-serving cell configuration for MTRP inter-cell operation, and it can include the least needed parameters or elements from SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject, e.g., at least PhysCellId is needed in the new IE. Once a PhysCellId is indicated, many configurations for this cell can be obtained from existing configurations in SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject. In addition, a new indicator, e.g., by re-indexing the non-serving cells, can be included in the new IE for the non-serving cell to reduce the signaling overhead. 
[bookmark: _Hlk68181992][bookmark: _Hlk68182162]To facilitate gNB’s L1/L2 mobility decision of non-serving cells/beams, multiple non-serving cells’ configurations can be RRC configured. And L1 beam measurement/reporting can be configured for those multiple non-serving cells. After receiving the L1 beam reporting results of those multiple non-serving cells, gNB can decide the target non-serving cell/beam for L1/L2 mobility and re-configure the association with TCI state/QCL-info configuration. In multi-DCI based MTRP transmission, considering that a CORESETPoolIndex represents one TRP and up to two CORESETPoolIndex can be configured, at most one non-serving cell can be configured to be associated with the TCI state/QCL-info configuration on a CC.
For TCI state/QCL-info configuration, the new indicator of re-indexing index of non-serving cell can be configured in TCI state/QCL-Info if SSB of non-serving cell is configured as QCL source RS. Hence, Option 5 can be supported, which considers signaling overhead and also supports more than non-serving cells’ configurations. For example, if only one non-serving cell is configured, 1-bit is sufficient for this new indicator. If three non-serving cells are configured, 2-bit is needed for the new indicator. Hence, it is proposed to support at least three non-serving cells with 2-bit new indicator.

[bookmark: _Hlk60905101]Proposal 1:
· Define a separate IE for non-serving cell configuration for MTRP inter-cell operation. 
· At least PhysCellId is included in the IE. 
· A new indicator (e.g., re-index the non-serving cells) is needed in the IE to indicate each non-serving cell. 

Proposal 2:
· Support to configure more than one non-serving cell’s configurations on a CC.
· Support to configure at least 3 non-serving cells on a CC with 2-bit new indicator.
Proposal 3:
· Support Option 5 for TCI state/QCL-info configuration, i.e., to configure a new indicator (e.g., re-index the non-serving cells) in TCI state/QCL-Info configuration to indicate the non-serving cell.
· Support to configure up to 1 non-serving cell from the re-indexing indexes to be associated with the TCI state/QCL-info configuration on a CC.

In addition to TCI state configuration for DL, non-serving cell SSB configuration is also needed for some other purposes. For example, it is also reasonable to configure the non-serving SSB as QCL source RS with existing QCL relation for UL SRS, PUCCH, and PUSCH transmission. So that UL transmission to a non-serving cell can be enabled.

Proposal 4:
· Support configuration of non-serving cell SSB as QCL source RS with existing QCL relation for UL SRS, PUCCH, and PUSCH transmission.

In RAN1#104-e meeting, it has been 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 rate matching between serving cell and non-serving cell is still FFS. In our understanding, rate matching of PDSCH/PDCCH around SSB is only needed within the same cell, and there is no need to consider rate matching across cells, which would decrease resource efficiency.

Proposal 5:
· Do not support PDSCH /PDCCH from serving cell (or non-serving cell) rate matched around non-serving cell (or serving cell) SSB.

Conclusion
In this contribution, we discussed the enhancements to support inter-cell multi-TRP operation. We have following proposals.
Proposal 1:
· Define a separate IE for non-serving cell configuration for MTRP inter-cell operation. 
· At least PhysCellId is included in the IE. 
· A new indicator (e.g., re-index the non-serving cells) is needed in the IE to indicate each non-serving cell. 
Proposal 2:
· Support to configure more than one non-serving cell’s configurations on a CC.
· Support to configure at least 3 non-serving cells on a CC with 2-bit new indicator.
Proposal 3:
· Support Option 5 for TCI state/QCL-info configuration, i.e., to configure a new indicator (e.g., re-index the non-serving cells) in TCI state/QCL-Info configuration to indicate the non-serving cell.
· Support to configure up to 1 non-serving cell from the re-indexing indexes to be associated with the TCI state/QCL-info configuration on a CC.
Proposal 4:
· Support configuration of non-serving cell SSB as QCL source RS with existing QCL relation for UL SRS, PUCCH, and PUSCH transmission.
Proposal 5:
· Do not support PDSCH /PDCCH from serving cell (or non-serving cell) rate matched around non-serving cell (or serving cell) SSB.
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