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Introduction

The following agreement was made in RAN1#103-e in this agenda:
	Agreement
For QCL /TCI related enhancement for enhanced inter-cell multi-TRP operations, support RRC configuration of non-serving cell information
· Non-serving cell information can be associated with the TCI state and/or QCL -info at least when “neighbor cell SSB” is used as “QCL referenceSignal ”
· FFS : Whether beam indication enhancement is needed in addition to QCL -info enhancement
· FFS : Whether the association is explicit or implicit

Agreement
The information provided by SSB-Configuration-r16/ssb-InfoNcell-r16 and/or MeasObject can be starting point for providing non-serving cell information



In this contribution we provide our views on the features that should be considered to enable inter-cell multi-TRP operations.
Configuration of multi-cell reception mode

We envision that TRP identification can remain the same as in Rel-16 through CORESETPoolIndex. The following information can be provided to the UE to enable multi-cell reception. Note that SSB-Configuration-r16 and SSB-InfoNcell-r16 is able to provide similar information to UE in Rel-16.
· PCID (PhysCellId)
· SSB pattern (ssb-PositionsInBurst, ssb-periodicityServingCell)
· sub-carrier spacing (subcarrierSpacing)
· frequency (absoluteFrequencySSB)
Additionally in order to support uplink power control a value of ss-PBCH-BlockPower may be provided. Note that MeasObjectNR specified in RRC specification is used for RRM purposes and directly using it for TCI state is not desirable. However, it can be clarified that inter-cell measurement configuration for QCL should be part of RRM measurements such that a UE can re-use RRM measurements and RRM measurement procedure for neighbor-cell QCL assumption (to avoid extra implementation).

Proposal-1: Multi-cell reception mode is supported by providing the following information to the UE: 
· PCID (PhysCellId)
· SSB pattern (ssb-PositionsInBurst, ssb-periodicityServingCell)
· sub-carrier spacing (subcarrierSpacing)
· frequency (absoluteFrequencySSB)
Functions prioritized for inter-cell support

[bookmark: _Hlk47621708]In terms of configuration, the limitation of single cell MTRP operation in Rel-16 is embodied by the usage of SSB-Index in QCL-Info configuration, where SSB-Index identifies a SS/PBCH block index from a set of possible SS/PBCH block indices associated with a single PCID for that serving cell. To allow inter-cell support in a serving cell, fundamentally we should enable a UE to be configured with a SSB-Index in QCL-Info that is associated with another PCID on the same serving cell.
Here we provide a list of functions and associated RSs that we think should be prioritized to be enhanced for inter-cell support. The prioritization is based on the scope described above.
Time frequency acquisition and tracking

One of the key elements of supporting inter-cell MTRP is to enable timing frequency acquisition and tracking from another cell (PCID). TRS or specifically a configured NZP-CSI-RS-ResourceSet with trs-Info set to ‘true’ should be able to be associated with a TCI-State including SSB-Index from another PCID. This allows proper placement of FFT window for downlink reception and timing-frequency compensation for the reception of PDCCH, PDSCH and CSI-RS. 
PDCCH reception

It should be possible to configure CORESETs associated with a TCI-State including SSB-Index from another PCID. This naturally allows MAC-CE based switching of active TCI-states for CORESETs from one cell to the other without RRC reconfiguration.

PDSCH reception

It should be possible to associate via MAC-CE a DCI codepoint with a TCI-State including SSB-Index from another PCID for the case of mDCI mTRP transmission. This association can be made on a per CORESETPoolIndex basis (using MAC-CE from 6.1.3.14). This allows MAC-CE based switching of active TCI-States from one cell to another but not DCI based switching of a PDSCH TCI-State from one cell to the other.
L1-RSRP measurement

In both FR1 and FR2, for the purposes of L1-RSRP measurement from another cell it is beneficial to be able to associate a configured NZP-CSI-RS-ResourceSet with repetition set to ‘on’ with a TCI-State including SSB-Index from another PCID.
BFD 

In order to be able to detect beam failure (as part of link recovery procedure on a serving cell), SSB-Index from another PCID should be allowed to be configured as failureDetectionResources for a UE. 
CSI measurement 

For the purposes of CSI measurement (other than L1-RSRP) from another cell it is beneficial to be able to associate a configured NZP-CSI-RS-ResourceSet without trs-Info set to ‘true’ or repetition set to ‘on’ with a TCI-State including SSB-Index from another PCID

Proposal-2: Consider associating the following with a TCI-State including SSB-Index from another PCID:
· TRS
· CORESETs
· DCI codepoint for TCI-State switching
· NZP-CSI-RS-ResourceSet with repetition set to ‘on’ (L1-RSRP)
· BFD resources (failureDetectionResources)
· CSI-RS for CSI measurement
Expanded functionality for inter-cell support

In order to fully support simultaneous connectivity to two cells (in parallel to DAPS HO framework introduced in Rel-16) and to support switching a UE from one cell to another without RRC reconfiguration, an expanded set of functionality is required where a SSB-Index from another PCID can be associated with the following:
· Measurements for PUCCH to the other cell: PUCCH-PathlossReferenceRS, PUCCH-SpatialRelationInfo
· Measurements for PUSCH to the other cell: PUSCH-PathlossReferenceRS
· Measurements for SRS to the other cell: pathlossReferenceRS, SRS-SpatialRelationInfo
· Beam failure recovery and CFRA to the other cell: candidateBeamRSList, CFRA-SSB-Resource
In addition, scenarios when such connectivity is feasible considering synchronization and RF issues requires further study.

Conclusions

Proposal-1: Multi-cell reception mode is supported by providing the following information to the UE: 
· PCID (PhysCellId)
· SSB pattern (ssb-PositionsInBurst, ssb-periodicityServingCell)
· sub-carrier spacing (subcarrierSpacing)
· frequency (absoluteFrequencySSB)
[bookmark: _References]Proposal-2: Consider associating the following with a TCI-State including SSB-Index from another PCID:
· TRS
· CORESETs
· DCI codepoint for TCI-State switching
· NZP-CSI-RS-ResourceSet with repetition set to ‘on’ (L1-RSRP)
· BFD resources (failureDetectionResources)
· CSI-RS for CSI measurement
References
[bookmark: _Ref534885260][bookmark: _GoBack][1] RP-193133, New WID: Further enhancements on MIMO for NR, Samsung, RAN#86




