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Introduction
[bookmark: _GoBack]According to reports of RAN1 102-e about multi-TRP/panel inter-cell operation [1], the following agreement was included,
Agreement
Study the following aspects of QCL /TCI-related enhancement to enable inter-cell multi-DCI based multi-TRP operation.
· Details on configuration of non-serving cell RS;
· Allowed source and target RS types for RS transmitted from the non-serving cell TRP ;
· Allowed QCL types for RS transmitted from the non-serving cell TRP ;
· Measurement and reporting related to QCL /TCI enhancement except for that in 8.1.1, if any;
· Clarification on potential UE behavior for associating/multiplexing non-serving cell RS with other RS/channels;
· Other details not precluded.
In this contribution, the enhancement to enable inter-cell M-TRP operation is discussed.
TCI framework extension for M-TRP inter-cell operation
In inter-cell M-TRP operation based on M-DCI, besides signals from the serving cell, a UE also may receive SSB/CSI-RS/PDCCH/PDSCH from a TRP in non-serving neighbour cell with different Physical Layer Cell ID (PCI). If loose or even no synchronization can be reached between non-serving cell and serving cell, SSB of serving cell cannot be used as source QCL for the non-serving cell. A UE should acquire synchronization in non-serving cell based on PSS and SSS for both downlink and uplink. For tight synchronization case, CSI-RS can be configured as source QCL if SSB is absent.
For inter-cell case, a UE can be configured SSB of non-serving cell as QCL source for RSs transmitted from that cell. To enable M-TRP inter-cell operation, the non-serving cell SSB position in time domain and frequency domain can be provided to the UE.
Proposal 1: SSB of non-serving cell can be used as source QCL for RSs transmitted from that cell in inter-cell M-TRP operation, and CSI-RS can be used as source QCL as well when SSB is absent.
Proposal 2: Periodicity and frequency position of non-serving cell SSB can be configured.
Based on the discussion above, to enable inter-cell multi-TRP operations, the extension of TCI framework is necessary. To achieve that, the most straightforward way is to include the PCI of non-serving cell in RRC configured TCI states. With such extension, SSB of non-serving cell can be indicated as QCL source for RSs transmitted from that cell.
Proposal 3: Include the PCI of non-serving cell in RRC configured TCI states referring to the non-serving cell source QCL RS.
For the non-serving cell, to report PDSCH HARQ-ACK codebook, PUCCH resource spatial relation info can be associated with source QCL RS such as SSB and CSI-RS. In general the pathloss between a UE and either TRP is different, so it is beneficial to be able to apply non-serving cell RS as PUCCH pathloss RS for PUCCH power control.
Proposal 4: For non-serving cell, the source QCL RS can be configured as PUCCH resource spatial relation and be configured as PUCCH pathloss RS.
Conclusions
In this contribution we provide our views on supporting inter-cell operation of M-TRP in Rel-17. Based on the discussion above, we have the following proposals:
Proposal 1: SSB of non-serving cell can be used as source QCL for RSs transmitted from that cell in inter-cell M-TRP operation, and CSI-RS can be used as source QCL as well when SSB is absent.
Proposal 2: Periodicity and frequency position of non-serving cell SSB can be configured.
Proposal 3: Include the PCI of non-serving cell in RRC configured TCI states referring to the non-serving cell source QCL RS.
Proposal 4: For non-serving cell, the source QCL RS can be configured as PUCCH resource spatial relation and be configured as PUCCH pathloss RS.
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