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Introduction
DL transmission with multiple TRP/panel was introduced in Rel-16. However, due to lack of discussion time, inter-cell multi-TRP operation cannot be supported based on Rel-16 spec.  To address this, as approved in RAN #86, the following objective was included in the WID on further enhancement of MIMO[1]:
Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
· Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception.
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, UE also need to receive SSB/PDSCH/PDCCH/CSI-RS from a TRP in neighbour cell with different Physical Layer Cell ID (PCI). To acquire QCL source for facilitating the reception of signals/channels from non-serving cell, the following alternatives have been discussed in the later state of Rel-16:
· Alt 1: configure SSB in non-serving cell as QCL source
· Alt 2: QCL relies on TRS without SSB configured from the non-serving cell
· Alt 3: configure SSB from first TRP as the QCL reference RS for second TRP
It’s noted that, in current TCI framework, SSB serves as the very beginning source for QCL acquisition. However, SSB in non-serving cell cannot be indicated as a QCL source based on current spec.. For Alt 2, without the QCL information from SSB of non-serving cell, whether the QCL acquisition from TRS of non-serving cell directly is reliable or not is questionable. For Alt 3, considering the fact that the large-scale channel characteristics from physically distanced TRPs should be different, relying on QCL reference from RSs transmitted from another TRP would be risky for the system performance. Therefore, from performance perspective, SSB of non-serving cell should be used as QCL source for RSs transmitted from that cell.
Proposal 1: SSB of non-serving cell should be used as QCL source for RSs transmitted from that cell in inter-cell M-TRP operation.
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 2: Include the PCI of non-serving cell in RRC configured TCI states.
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 should be used as QCL source for RSs transmitted from that cell in inter-cell M-TRP operation.
Proposal 2: Include the PCI of non-serving cell in RRC configured TCI states.
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