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Introduction
	Agreements from RAN1 #103-e [1]

Agreement
For QCL /TCI related enhancement for enhanced inter-cell multi-TRP operations, support RRC configuration of non-serving cell information
· Non-serving cell information can be associated with the TCI state and/or QCL -info at least when “neighbor cell SSB” is used as “QCL referenceSignal ”
· FFS : Whether beam indication enhancement is needed in addition to QCL -info enhancement
· FFS : Whether the association is explicit or implicit
Agreement
The information provided by SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point for providing non-serving cell information

Agreements from RAN1 #104-e [2]

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




In this contribution, we provide our views on several items related to the inter-cell multi-TRP operation based on the sets of agreements from RAN1 #103-e [1] and RAN1 #104-e [2].

Indication of non-serving cell PCI
1 
2 
[bookmark: _GoBack]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, 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. For Option 3, a 1-bit flag indicator is incorporated in the TCI state to indicate a non-serving cell. 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 3 if only one non-serving cell is considered. Option-3, Option-4 and Option-5 can also be interpreted as the implicit TCI state grouping. Option-3 (or Option-5 with a single non-serving cell) and Option-4 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, Option-4 and Option-5) 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.

QCL source RS and QCL source RS type from non-serving cell
For QCL source RS and QCL source RS type for/from the non-serving cell, large scale QCL properties are inferred from up to two RSes, for QCL TypeA and QCL TypeD, respectively.
· QCL-TypeA source RS is a NZP-CSR-RS for tracking (i.e. TRS) that is transmitted from the antenna ports of the non-serving cell.
· QCL-TypeD source RS is a non-serving SSB.
The non-serving SSB is supported as a measurement RS from the non-serving cell (in agenda item 8.1.1), so it would be natural to also support the non-serving SSB as the QCL-TypeD source RS. 
Proposal 2: For QCL source RS and QCL source RS type from non-serving cell
· For DL channels, large scale QCL properties are inferred from up to two RSes for QCL-TypeA and QCL-TypeD respectively.
· The QCL-TypeA source RS is TRS from non-serving cell, and QCL-TypeD source RS is non-serving cell SSB.
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 QCL source RS and QCL source RS type from non-serving cell
· For DL channels, large scale QCL properties are inferred from up to two RSes for QCL-TypeA and QCL-TypeD respectively.
· The QCL-TypeA source RS is TRS from non-serving cell, and QCL-TypeD source RS is non-serving cell SSB.
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