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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception. In RAN1#104 and RAN1#104bis-e meeting [2][3], the following agreements were made to solve multi-TRP inter-cell operation issue. 

	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

Conclusion

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

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

· 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, the enhancements on multi-TRP inter-cell operation are discussed.
2. Enhancements on multi-TRP inter-cell operation
Inter-cell multi-TRP operation will be a typical network deployment in our network, where two cells are mostly non-co-located. The TCI-related information, such as channel property and spatial direction, are probably different for each TRP. Hence, the QCL source of TCI state should be independently considered for multi-TRPs. 
Currently, TCI-State associates one or two DL reference signals with a corresponding ServCellIndex. For multi-TRP transmission, when SSB from non-serving cell is used as “QCL referenceSignal”, the non-serving cell information should be indicated to UE. For CSI-RS from non-serving cell, CSI-RS configuration is similar with CSI-RS from serving cell, the difference is that this CSI-RS is transmitted from non-serving cell TRP. Since the QCL chain source of CSI-RS is SSB from the non-serving cell，whether a CSI-RS is from serving cell or non-serving cell TRP is transparent to UE with no spec impact. 
In RAN1#104-e, to differentiate a TCI state associated with the serving cell or non-serving cell, five options were provided.  For option 1, the PCI of non-serving cell is explicitly indicated/associated in the TCI state, while other four options can be seen as an implicit way to indicate the non-serving cell. In our understanding, two-TRP scenario is supported in Rel-16, and for M-DCI operation, each CORESETPoolindex is associated with one TRP. If PCI is explicitly indicated in the TCI state, the RRC signalling overhead may be large. To save the overhead, we think a flag or new indicator can be used to indicate the non-serving cell information.
Proposal 1: A flag or a new indicator can be configured in /associated with a TCI state when the SSB from non-serving cell is used as the QCL reference RS. 
In RAN1#104bis, we discussed whether and how to associate one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH and CORESETPoolIndex, and three alternatives were listed for down-selection. In our view, CORESETPoolIndex is introduced in Rel-16, and one CORESETPoolindex is associated with one TRP. For inter-cell multi-TRP, we can keep the usage of CORESETPoolindex, hence we support Alt1.

Proposal 2:  For intercell MTRP operation, support Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex.
For the RRC configuration of non-serving cell information, it was agreed in RAN1#103-e that SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point.  We think that a new RRC IE can be introduced to configure the non-serving cell information. If the information is already configured in MeasObject, the MeasObject can be linked to the new IE. Otherwise, the necessary information would be configured in the new IE.
Proposal 3: A new RRC IE can be introduced to configure the non-serving cell information.
3. Conclusions

Based on the above discussions, the proposals are as follows:
Proposal 1: A flag or a new indicator can be configured in /associated with a TCI state when the SSB from non-serving cell is used as the QCL reference RS. 
Proposal 2:  For intercell MTRP operation, support Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex.
Proposal 3: A new RRC IE can be introduced to configure the non-serving cell information.
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