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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception. In RAN1#102-e meeting [2], the following agreements were made to solve multi-TRP inter-cell operation issue. 

	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 enhancements on multi-TRP inter-cell operation are discussed.
2. Enhancements on multi-TRP inter-cell operation
Inter-cell multi-TRP operation will be a typical network deployment in our network, where two cells are mostly non-co-located. The TCI-related information, such as channel property and spatial direction, are probably different for each TRP. Hence, the QCL source of TCI state should be independently considered for multi-TRPs.
In TS 38.214, the TCI state configuration is specified as follows,

For a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeC' with an SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block, or

-    'QCL-TypeC' with an SS/PBCH block and, when applicable,'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
It can be interpreted as that the TCI state should be always configured to TRS, and SSB should be always assumed as a QCL root source for TRS. For multi-TRP transmission, if SSB from non-serving cell is not configured to UE for measurement, UE could not use the SSB from non-serving cell as a QCL root source for TRS. In such a case, the SSB from serving cell will be configured as the QCL source for TRS from non-serving cell. Since the two cells are mostly non-co-located, the Doppler shift and average delay estimated from SSB of serving cell is not suitable for RS estimation from non-serving cell, which will further lead to inaccurate estimation of RS. Therefore, SSBs from non-serving cell with an independently configured PCI should be configured to UE for measurement. 
For CSI-RS from non-serving cell, CSI-RS configuration is similar with CSI-RS from serving cell, the difference is that this CSI-RS is transmitted from non-serving cell TRP. It is shown that whether a CSI-RS is from serving cell or non-serving cell TRP is transparent to UE with no spec impact. 
Proposal 1: Non-serving cell SSBs with an independently configured PCI should be configured to UE.
Based on the above discussion, the allowed source RS transmitted from the non-serving cell TRP could be either SSB or CSI-RS, and all the QCL types could be allowed for the TCI state. Besides, an indication, such as PCI, should be configured in TCI state to enable the SSB from non-serving cell can be referenced as a QCL source for CSI-RS or DMRS from non-serving cell. 
Considering that all the CSI-RS for CSI, CSI-RS for beam management, TRS, DMRS for PDSCH, and DMRS for PDCCH could be transmitted from the non-serving cell TRP, then all of these RSs could be target RSs transmitted from the non-serving cell TRP. 
Proposal 2: Both SSB and CSI-RS could be source RS transmitted from the non-serving cell, and both CSI-RS and DMRS could be target RSs transmitted from the non-serving cell.
Proposal 3: An indication, such as PCI, should be configured in TCI state to enable the SSB from non-serving cell can be referenced as a QCL source. 
3. Conclusions

Based on the above discussions, the proposals are as follows:
Proposal 1: Non-serving cell SSBs with an independently configured PCI should be configured to UE.
Proposal 2: Both SSB and CSI-RS could be source RS transmitted from the non-serving cell, and both CSI-RS and DMRS could be target RSs transmitted from the non-serving cell.
Proposal 3: An indication, such as PCI, should be configured in TCI state to enable the SSB from non-serving cell can be referenced as a QCL source. 
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