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1. Introduction

In RAN1#106-b e-meeting, the aspects to be considered for QCL/TCI-related enhancement to enable inter-cell multi-DCI based multi-TRP operation were discussed with the following agreements:
Agreement
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured  SSBs with PCI different from the serving cell for inter-cell multi TRP operation.

· The information related to “SSB time domain position” for  SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst

Agreement 
Support two independent X values (X1, X2) are reported as a UE capability for two different assumptions on additional SSB time domain position and periodicity with respect to serving cell SSB.
· X1 (Case 1)= The maximum number of configured additional PCIs when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI

· X2 (Case 2)= The maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1

· Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously

· Supported values for X1 and X2 includes at least 0,1,2,3 and 7. FFS on other values

This UE capability has FR1 and FR2 differentiation (FFS : Whether this UE capability is per UE or per band)
In this contribution, we discuss the details for inter-cell multi-TRP operation.
2. Discussion
For an activated TCI state associated with non-serving cell PCI, UE needs to track the SSB in the TCI state for receiving of corresponding PDSCH. If a TCI state associated with non-serving cell PCI is not activated, and gNB may activate it in some time, gNB should configure L1-RSRP/SINR measurement and report on the corresponding SSBs for selection of optimal beams. However, if the TCI state is not activated, and no L1 measurement and report is configured on corresponding SSBs, UE doesn’t need to track the SSB from non-serving cell. In this case, UE may assume that the TCI state is not ready to be activated, and UE complexity can be reduced. One issue is that when the TCI state is activated by gNB, UE may take a long time to track the source RS which is not measured before. This issue can be solved by gNB to properly configure L1 measurement before activating a TCI state, which is also needed to select the TCI state.
Proposal 1: UE is not expected to track a SSB with additional PCI which is not associated with any activated TCI state unless the SSB is configured for L1 measurement.
The system information is broadcasted to all the UEs in a cell via PDSCH scheduled by Type0/0A/1/2 CSS. In Rel-15/16, the information can only be transmitted by serving cell. The use case to transmit it via a non-serving cell is unclear, considering the information cannot be used by other UEs in non-serving cell. Hence, it is proposed that the system information is only associated with serving cell PCI to avoid some unreasonable configuration. 
Proposal 2: UE is not expected to monitor a Type0/0A/1/2 CSS in a CORESET when the active TCI state is associated with a PCI different from serving cell PCI.
According to current specification [2], PDSCH and SSB can be multiplexed in the same symbol with the restriction below:
If the UE receives the DM-RS for PDSCH and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'typeD', if 'typeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported.
For inter-cell m-TRP, the mechanism should be extended to non-serving cell PDSCH and non-serving cell SSB with the same PCI. For PDSCH and SSB associated with different PCIs, no restriction is needed according to current agreement.
Proposal 3: If SSB and PDSCH associated with the same PCI are transmitted in the same symbol, the PDSCH and SSB should be QCLed with QCL-TypeD and should not overlap.
3. Conclusion

In this contribution, we discuss the QCL information and beam management enhancement to support inter-cell multi-TRP operations for multi-DCI base M-TRP with the following considerations:
Proposal 1: UE is not expected to track a SSB with additional PCI which is not associated with any activated TCI state unless the SSB is configured for L1 measurement.
Proposal 2: UE is not expected to monitor a Type0/0A/1/2 CSS in a CORESET when the active TCI state is associated with a PCI different from serving cell PCI.
Proposal 3: If SSB and PDSCH associated with the same PCI are transmitted in the same symbol, the PDSCH and SSB should be QCLed with QCL-TypeD and should not overlap.
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