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Introduction
	Agreements from RAN1 #104-e [1]

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

Agreements from RAN1 #104bis-e [2]

Agreement
· For intercell MTRP operation, 1 additional PCI different from the serving cell PCI is supported per CC
· The additional PCI is the one associated with one or more TCI states that are activated for [CSI-RS for CSI]/PDSCH/PDCCH, per CC.
· Applicable at least for non-cross carrier QCL indication
· FFS: Cross carrier scheduling QCL indication
· RAN1 to decide on the maximum number of PCIs different from the serving cell PCI per CC and/or across all CCs that can be RRC-configured for multi-DCI based inter-cell multi-TRP
· Above should be specified by reusing R15 QCL rules as concluded in RAN1#104-e

Agreement
For intercell MTRP operation, downselect one or more of the following alternatives in RAN1#105-e
· Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex
· Alt2: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex
· Alt3: one PCI associated with TCI states for [PDSCH]/PDCCH via QCL relationship without association with CORESETPoolIndex
Note: This agreement is not related to the down-selection of one of the 5 options from RAN1#104-e
Note: Above should be specified by reusing Rel-15/Rel-16 QCL rules as concluded in RAN1#104-e




In this contribution, we provide our views on several items related to the inter-cell multi-TRP operation according to the agreements from the past RAN1 meetings such as those from RAN1 #104-e [1] and RAN1 #104bis-e [2].

Indication of non-serving cell PCI
1 
2 
Five candidate design options were listed and discussed during RAN1 #104-e regarding explicit/implicit non-serving cell PCI indication in TCI state. In Option-1, the non-serving cell PCI value could be explicitly indicated in the TCI state, which would result in the largest signaling overhead among all the five candidate design options. For Option-2, a 1-bit flag indicator is incorporated in the TCI state to indicate a non-serving cell. For Option-3, different groups of TCI states could be associated with the serving cell and the non-serving cell, and each TCI state group can be associated with a TCI state group ID/index. In Option-4, the non-serving cell SSBs are indexed differently from the serving cell SSBs in the TCI state (e.g., the serving cell SSBs could be indexed as #0, #1, …, #N-1, while the non-serving cell SSBs could be indexed as #N, #N+1, …) so that the UE could easily identify a TCI state associated with a non-serving cell (and therefore, the QCL source RS from the non-serving cell). In Option-5, a non-serving cell indicator is incorporated in the TCI state, which would be identical to the 1-bit flag indicator in Option-2 if only one non-serving cell is considered. Given the latest agreement from RAN1 #104bis-e, i.e., one additional PCI different from the serving cell PCI is supported, Option-5 is now equivalent to Option-2. 
It is evident that Option-2 and Option-4 can also be interpreted as implicit TCI state grouping strategies, and they would result in the same signaling overhead but have different impacts on the RRC parameter. From the above discussions, it is clear that when determining appropriate means to identify a non-serving cell RS in the TCI state/QCL-Info, various factors such as, signaling overhead, payload variation, and RAN2 impact, should be taken into account. For instance, in terms of the signaling overhead and the payload variation, the implicit indication methods of the non-serving cell PCI in the TCI state (e.g., Option-2, Option-3 and Option-4) are preferred over the explicit non-serving cell PCI indication in the TCI state (Option-1). 
Proposal 1: For non-serving cell PCI indication for inter-cell mTRP operation
· Selecting between explicit and implicit methods of indicating the non-serving cell PCI in TCI state shall take into account signaling overhead, payload variation, and RAN2 impact.
· In terms of minimizing the signaling overhead, the implicit non-serving cell PCI indication in TCI state shall be supported.

Association between PCI and CORESETPoolIndex
As stated in the feMIMO WID, the inter-cell multi-TRP operation is based on the multi-DCI framework, wherein the higher layer parameter CORESETPoolIndex is configured. With the configuration of the CORESETPoolIndex, simultaneous transmission/reception in a multi-TRP system is enabled. In RAN1 #104bis-e, the configuration of the CORESETPoolIndex for the inter-cell multi-TRP operation, or more specifically, the association between the CORESETPoolIndex values and the PCIs was discussed, and three association alternatives were listed for down-selection. In the first alternative (Alt-1), one PCI, i.e., either the serving cell PCI or the non-serving cell PCI, is associated with a distinct CORESETPoolIndex value, i.e., either 0 or 1. In the second alternative (Alt-2), one PCI, i.e., either the serving cell PCI or the non-serving cell PCI, could be associated with more than one CORESETPoolIndex values. Both multi-DCI based intra-cell multi-TRP operation (i.e., two CORESETPoolIndex values are configured within the same PCI) and multi-DCI based inter-cell multi-TRP operation (i.e., two CORESETPoolIndex values are configured across two PCIs) could be supported by Alt-2. Alt-1 and Alt-2, however, still allow association between one CORESETPoolIndex value and two PCIs, which is equivalent to not associating CORESETPoolIndex with PCI (Alt-3). Furthermore, it has been agreed that the association between the PCIs and the CORESETPoolIndex values shall not affect the determination of the non-serving cell PCI indication methods (i.e., the five options discussed above). Hence, we have the following proposal:
Proposal 2: For inter-cell mTRP operation, 
· Support the association between CORESETPoolIndex values and PCIs.
· One CORESETPoolIndex shall be associated with only one PCI with active TCI state for PDCCH/PDSCH.  
Conclusion
In this contribution, we provide the following proposals regarding Rel. 17 inter-cell multi-TRP enhancements: 
Proposal 1: For non-serving cell PCI indication for inter-cell mTRP operation
· Selecting between explicit and implicit methods of indicating the non-serving cell PCI in TCI state shall take into account signaling overhead, payload variation, and RAN2 impact.
· In terms of minimizing the signaling overhead, the implicit non-serving cell PCI indication in TCI state shall be supported.
Proposal 2: For inter-cell mTRP operation, 
· Support the association between CORESETPoolIndex values and PCIs.
· One CORESETPoolIndex shall be associated with only one PCI with active TCI state for PDCCH/PDSCH.  
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