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Introduction
In RAN#86 meeting, a new WID [1] of ‘Further enhancements on MIMO for NR’ was approved. In RAN1#102e meeting, following agreements were made for inter-cell MTRP operation.
	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 the item 2-b for inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception.

[bookmark: _GoBack]Inter-cell MTRP operation 
In NR Rel-16, CoRESETPoolindex is introduced under single-cell based control plane framework to support multi-DCI based multi-PDSCH reception. Even though the concept of TRP is introduced, only intra-cell MTRP operation is supported in NR Rel-16. As shown in Fig.1, with single-cell based control plane framework, the SSBs of MTRP are from the same serving cell, which are associated with a PCI and used as top QCL source for other RSs. In that case, UE cannot derive QCL from a non-serving cell SSB. Inter-cell MTRP is not well supported in NR Rel-16.
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Figure 1 An example of intra-cell MTRP in NR Rel-16
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Figure 2 An example of inter-cell MTRP in NR Rel-17

To better support inter-cell MTRP operation in NR Rel-17, the SSBs from non-serving cell with a different PCI should be able to become the top QCL source for a UE, as shown in Fig.2. In NR Rel-16, some companies discussed to reuse CA or DC framework to support multi-DCI based MTRP transmission. In that case, the second TRP can be a serving cell with a different PCI and can be used as QCL source. However, with CA or DC framework, the RRC signaling overhead will be quite large and duplicated since many configurations for the second TRP should be configured the same as the first TRP. And UE complexity to support MTRP is increased since multiple MAC entities are required for DC framework. Hence, how to support inter-cell MTRP based on single-cell signaling framework is important. 
In existing DL/UL QCL configuration signaling, SSBs from non-serving cell can be configured as resource RS directly. In RAN1#102-e, it was agreed to discuss the details on configuration of non-serving cell RS. To measure SSBs of non-serving cell accurately, in addition to PhysCellId, other parameters related to SSB such as SSB frequency, sub-carrier spacing, SSB periodicity, ssb-PositionsInBurst, and SSB transmission power should be also configured. With non-serving cell SSB configured as source RS in TCI state configuration for DL, the target RS in DL from non-serving cell can be any DL RS, such as TRS, CSI-RS, DMRS of PDCCH, and DMRS of PDSCH, just like serving cell case in R16. And similar QCL type as R16 for association between target RS from non-serving cell and non-serving cell SSB can be configured. gNB should make sure such association configuration is within non-serving cell. For association configuration between source/target RS from non-serving cell and target/source RS from serving cell, it should be carefully studied whether to support it and the applicable QCL type if supported.

Proposal 1:
· The configuration of non-serving cell SSB as QCL source RS can include PhysCellId, SSB frequency, sub-carrier spacing, SSB periodicity, ssb-PositionsInBurst, SSB transmission power, etc.
· With non-serving cell SSB as source RS in TCI state configuration for DL, the target DL RS can be TRS, CSI-RS, DMRS of PDCCH, and DMRS of PDSCH from non-serving cell with similar QCL type as R16.

In addition to TCI state configuration for DL, non-serving cell SSB configuration is also needed for some other purposes. To ensure inter-cell MTRP operation, beam management and CSI measurement/reporting should be performed on the non-serving cell. So that gNB can configure appropriate QCL from non-serving cell for PDCCH/PDSCH transmission. L3 measurement/reporting is not sufficient in that case, hence, non-serving cell SSB should be also configured for L1 beam measurement/reporting and CSI measurement/reporting. Moreover, it is also reasonable to configure the non-serving SSB as QCL source for UL RS to enable UL transmission to non-serving cell, e.g., for SRS-SpatialRelationInfo and PUCCH-SpatialRelationInfo.

Proposal 2:
· Support configuration of non-serving cell SSB for L1 beam measurement/reporting and CSI measurement/reporting.
· Support configuration of non-serving cell SSB as QCL source RS for UL, such as SRS-SpatialRelationInfo and PUCCH-SpatialRelationInfo.

Conclusion
In this contribution, we discussed the enhancements to support inter-cell multi-TRP operation. We have following proposals.
Proposal 1:
· The configuration of non-serving cell SSB as QCL source RS can include PhysCellId, SSB frequency, sub-carrier spacing, SSB periodicity, ssb-PositionsInBurst, SSB transmission power, etc.
· With non-serving cell SSB as source RS in TCI state configuration for DL, the target DL RS can be TRS, CSI-RS, DMRS of PDCCH, and DMRS of PDSCH from non-serving cell with similar QCL type as R16.
Proposal 2:
· Support configuration of non-serving cell SSB for L1 beam measurement/reporting and CSI measurement/reporting.
· Support configuration of non-serving cell SSB as QCL source RS for UL, such as SRS-SpatialRelationInfo and PUCCH-SpatialRelationInfo.
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