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Introduction
In RAN1#104-e meeting, the following agreements on inter-cell mTRP operation were achieved [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


In RAN1#104b-e meeting, the following agreements were further achieved [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, our views on non-serving cell information and rate matching would be presented. 
Discussions
Non-serving cell information
In RAN1#103-e, for L1/L2 inter-cell mobility, the following agreement was achieved [3]:

Agreement
On Rel-17 enhancements to enable L1/L2-centric inter-cell mobility: 
· The following use cases are assumed: 
· Network architecture: 
· NSA, i.e. LTE PCell and NR-PSCell 
· SA
· Intra-band CA 
· FFS: If inter-band CA is also included
· Intra- RAT (excluding inter-RAT) 
· Intra-frequency scenario: 
· The SSBs of non-serving cells have the same center frequency and SCS as the SSBs of the serving cell
· An SSB of a non-serving cell is associated with a PCI different from the PCI of the serving cell
· FFS: Support for inter-frequency scenario
· FFS: Whether to support intra-DU only operation, or whether inter-DU is also allowed

As shown above, for L1/L2-centric inter-cell mobility, intra-frequency scenario has been supported where SSBs of non-serving cells have the same center frequency and SCS as the SSBs of the serving cell. The support for inter-frequency scenario is still for further study. In our opinion, the same use case should be applied to inter-cell mTRP. If only intra-frequency is supported, the frequency (i.e. ssb-Freq-r16 and absoluteFrequencySSB) and SCS (i.e. sbSubcarrierSpacing-r16) parameters are not needed. Otherwise, these parameters have to be configured. Considering other parameters, the multi-DCI operation has no constraint on SFN and half-frame indexes for different cells. Therefore, parameters sfn0-Offset-r16, sfn-SSB-Offset-r16, and halfFrameIndex may be further needed.

Proposal-1: The necessity of frequency (i.e. ssb-Freq-r16 and absoluteFrequencySSB) and SCS (i.e. sbSubcarrierSpacing-r16) parameters depends on whether inter-frequency scenario is supported. SFN and half-frame index are further needed for inter-cell mTRP.

To associate non-serving cell information with TCI state and/or QCL information, indicating non-serving cell PCI in the TCI state explicitly may result in larger RRC overhead. Introduce a new indicator to indicate the non-serving cell information seems more reasonable from the signaling overhead and flexibility point of view. Considering beam indication in Rel-16, for PDSCH, a MAC-CE activates a set of TCI states from a TCI state pool. One of these activated TCI state is indicated by DCI. For PDCCH, a MAC-CE activates one TCI state from a set of TCI states configured by RRC. Similarly to PDCCH, one SpatialRelationInfo would be activated by a MAC-CE for PUCCH. For PUSCH, a set of SpatialRelationInfo are activated by a MAC-CE from the SpatialRelationInfo list configured by RRC. Then SRI would select one SpatialRelationInfo for the PUSCH. But for periodic RS (e.g. TRS, CSI-RS for BM), the TCI state for each resource is configured by RRC. To support all these cases, the indicator is preferred to be explicitly configured in the TCI state. And the linkage between the indicator and the non-serving cell could be configured by RRC and further be updated by MAC-CE. 

Proposal-2: Introduce a new indicator to indicate the non-serving cell information that a TCI state/QCL information is associated with (Option5). 

According to the agreement of RAN1#104b-e meeting, there are three alternatives considering the association between non-serving cell information and CORESETPoolIndex. In our opinion, different QCL information based on different PCI could be used to differentiate serving cell and non-serving cell. It’s not necessary to restrict each non-serving cell information to be associated with a unique CORESETPoolIndex. If NW requires that the TCI states associated with the same non-serving cell information should be associated with the same CORESETPoolIndex, such restriction can still be realized in implementation. In this way, we propose to support the association of non-serving cell information with more than one CORESETPoolIndex.

Proposal-3: Considering the association between non-servng cell information and CORESETPoolIndex, one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex (Alt-2) should be supported.

Rate matching

In current specs, there are rate matching mechanisms for SSB and PDSCH in one cell. For Inter-cell operation, despite of possible non-ideal backhaul between serving cell and non-serving cell, the semi-static coordination of PDSCH resource allocation between coordinated cells is still feasible. To avoid interference between SSB and PDSCH from different cells, the UE shall assume that the PRBs containing SSB resources are not available for PDSCH in the OFDM symbols where SSB is transmitted in the other coordinated cell.

Proposal-4: PDSCH/PDCCH from serving cell is rate matched around non-serving cell SSB. PDSCH/PDCCH from non-serving cell is rate matched around serving cell SSB.  

Conclusions

In this contribution, we focus on the issues of non-serving cell information and rate matching for inter-cell mTRP. We have the following proposals:
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Proposal-1: The necessity of frequency (i.e. ssb-Freq-r16 and absoluteFrequencySSB) and SCS (i.e. sbSubcarrierSpacing-r16) parameters depends on whether inter-frequency scenario is supported. SFN and half-frame index are further needed for inter-cell mTRP.
Proposal-2: Introduce a new indicator to indicate the non-serving cell information that a TCI state/QCL information is associated with (Option5). 
Proposal-3: Considering the association between non-servng cell information and CORESETPoolIndex, one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex (Alt-2) should be supported.
Proposal-4: PDSCH/PDCCH from serving cell is rate matched around non-serving cell SSB. PDSCH/PDCCH from non-serving cell is rate matched around serving cell SSB.  
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