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1	Introduction
On RAN1#102-e meeting, inter-cell operation for Multi-TRP was discussed with agreement made below [1]:

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, we discuss some of the details and our views.
[bookmark: _Ref178064866]2	Discussion
2.1 Clarification on Non-serving Cell 
[bookmark: _GoBack]Non-serving cell is an unclear terminology with wide interpretation. In the context of M-TRP inter-cell discussion it is more proper to explicitly describe the inter-cell M-TRP, at least the starting point of the discussion, to be with same carrier but an additional PCI. Assumptions on Multi-DCI M-TRP in Rel-16 eMIMO may be referred, where TRPs are considered as non-ideal backhaul within same serving cell. In Rel-17 the starting point for inter-cell Multi-TRP can be described as an enhancement when additional PCI is used to indicate a different TRP with non-ideal backhaul setup. To start with, the inter-cell delay between the TRP with additional PCI and TRP with serving cell PCI shall be within a CP; the carrier of additional PCI cell is the same as serving cell.

[bookmark: _Toc54391091]Start the inter-cell discussion for M-TRP as an extension on Rel-16 Multi-DCI assumption to support the non-ideal backhaul scenario, same carrier but with additional PCI.
2.2 QCL/TCI association with additional PCI
The multi-TRP operation for multi-PDSCH reception relies on two abstractions:
· CSI report configurations, which includes descriptions of the reference signals that are used as targets for the measurements
· TCI states, which contains information about QCL:ed reference signals to simplify PDSCH reception at the UE.
Both the CSI report configurations and the TCI states are configured via RRC. 
To facilitate inter-cell multi-TRP operation, we can make use of these two abstractions, by simply modifying the configuration of the CSI reports and the TCI states:
[bookmark: _Toc47366855][bookmark: _Toc54391033]To facilitate inter-cell multi-TRP operation, the CSI report configurations and the TCI needs to be updated.
However, there is no need to introduce any fundamentally new procedure: we simply extend the existing procedures. Here, the CSI report configuration is needed to be able to report on SSB’s of non-serving cells. This will be handled in the multi-beam part of this WI. The measurement of SSBs has a longer time scale compared to measurements on CSI-RS, which is a fast operation. The fast operation is more critical to multi-TRP operation (while beam management is “slower”). 
Hence, we suggest that in this multi-TRP part of the WI, we only need to consider the CSI-RS based measurements from TRP with additional PCI and can assume that the discovery and selection of SSBs has already been done (and will be handled in multi-beam part of the WI). Thereby, it is enough to modify the TCI states so that reference signals in non-serving cells can be used.
To provide a reference signal in a non-serving cell to a UE, the physical cell identity (PCI) should be included in the RRC configuration of the TCI states, at least for TCI states containing SSB:
[bookmark: _Toc47366863][bookmark: _Toc47707678][bookmark: _Toc54391092]Include a PCI in the TCI state (at least for TCI states referring to an SSB) to facilitate the use of reference signals from additional cells as QCL source RS.
The PCI could be included in the TCI state itself, meaning that it would apply to the one or both QCL-info(s) that are part of the TCI state, or it can be part of the separate QCL-info. Both options would provide the required functionality. 
By extending a TCI state with a PCI, it becomes possible to use SSBs from non-serving cells as QCL source RS. This includes performing measurements on CSI-RS. A CSI-RS resource has a QCL source RS, thus by allowing that QCL source RS to point to an SSB in a non-serving cell, it becomes possible to perform measurements on the CSI-RS, even when the CSI-RS is transmitted from a non-serving cell. It also includes reception of a PDSCH or a PDCCH from an additional cell, i.e., a TCI state contains a TRS as the QCL source RS for DM-RS and the TRS is QCLed with an SSB+PCI as the QCL source RS.
[bookmark: _Toc47366856][bookmark: _Toc54391034]By introducing a PCI in a TCI state, the UE may be configured to perform measurements on CSI-RS transmitted from a non-serving cell.




Conclusion
In the previous sections we made the following observations: 
Observation 1	To facilitate inter-cell multi-TRP operation, the CSI report configurations and the TCI needs to be updated.
Observation 2	By introducing a PCI in a TCI state, the UE may be configured to perform measurements on CSI-RS transmitted from a non-serving cell.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Start the inter-cell discussion for M-TRP as an extension on Rel-16 Multi-DCI assumption to support the non-ideal backhaul scenario, same carrier but with additional PCI.
Proposal 2	Include a PCI in the TCI state (at least for TCI states referring to an SSB) to facilitate the use of reference signals from additional cells as QCL source RS.
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