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[bookmark: _Ref494215420]Introduction
According to R17 FeMIMO WID [1], the following objective is included in the scope:
	2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception



In RAN1#104e meeting, the following agreements about inter-cell multi-TRP operations were achieved [2]:
Conclusion
Reuse Rel-15/16 QCL rule between the source and target RS/channel for non-serving cell RS/channel.

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

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.

Furthermore, the following agreements are achieved in RAN1#104b-e [3]:
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 paper, we will present our opinions on these issues.

Discussion
In Rel-16, high layer signaling index can be configured in PDCCH-Config to enable multi-DCI based multi-TRP transmission, where CORESETs with the same value of high layer signaling index belong to the same TRP. In our opinion, for multi-DCI based inter-cell multi-TRP, even if one TRP is a non-serving cell, i.e., UE has not done initial access in the cell, it still should follow the framework that different TRPs still use different CORESETs in PDCCH-Config. Otherwise, using CA framework seems to be enough.
Observation 1: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.
Thus, regarding QCL rule for inter-cell M-DCI based Multi-TRP case, at least for PDCCH, TCI state either associated with PCI(if supported) or not shall be associated with CORESETPoolIndex. 
Proposal 1: one PCI associated with TCI state shall be associated with CORESETPoolIndex.
In RAN1#104e meeting, it has been agreed that non-serving cell information could include non-serving cell PCI, SSB periodicity, SSB transmit power, time domain position. When it comes to how to configure the non-serving cell information, up to five candidate options are listed to be down-selected. It could be found that the essential point of option 1 is to enrich the content of TCI state by including PCI to associate with non-serving cell information, while other four options are trying to group TCI state(s) to associate with non-serving cell information. If we rethink the reason why we try to let UE know whether the TCI state is associated with non-serving cell, the answer may lie in that it will affect UE’s behavior on PDSCH decoding, e.g., scrambling ID for PDSCH, rate matching behavior. The method of grouping TCI states is still not enough for UE to achieve all the necessary information of non-serving cell such as PCI and neighbor cell SSB pattern to fully understand the decoding behavior. From the perspective of functionality, option 1 is preferred. During previous meetings, some companies claimed that option 1 would result in large overhead, for the relatively large bitwidth of PCI field. In our opinion, it could be accepted. On one hand, the configuration of TCI state is RRC signaling. On the other hand, only when non-serving cell SSB is configured as the source RS in a TCI state, PCI should be include into TCI state. 
Proposal 2: Support to indicate/associate non-serving cell PCI in the TCI state.
In Rel-15/Rel-16, for serving cell, all other signals and channels except for SSB could not map into the PRBs occupied by SSB, and only PDSCH or CSI-RS for beam management which is QCLed with a SSB can be transmitted in the same symbol as the SSB.  The motivation is straightforward and also important to ensure access performance for the cell. However, there is no any resource mapping restriction when referring to non-serving cell SSB. Thus, in our opinion, it seems there is no need to be rate-matched around non-serving cell SSB for all the signals/channels in the serving cell. Likewise, PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info also should not be rate matched around serving cell SSB.
Proposal 3:  For inter-cell multi-TRP operation, PDSCH/PDCCH from the serving cell should not be rate-matched around non-serving cell SSB.
Proposal 4: For inter-cell multi-TRP operation, PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is not rate matched around serving cell SSB.

Conclusion
In this paper, we provide our views on Multi-TRP inter-cell operation, and have the following proposals and observations.
Observation 1: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.

Proposal 1: one PCI associated with TCI state shall be associated with CORESETPoolIndex.
Proposal 2: Support to indicate/associate non-serving cell PCI in the TCI state.
Proposal 3:  For inter-cell multi-TRP operation, PDSCH/PDCCH from the serving cell should not be rate-matched around non-serving cell SSB.
Proposal 4: For inter-cell multi-TRP operation, PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is not rate matched around serving cell SSB.
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