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[bookmark: _Ref494215420]Introduction
According to R17 FeMIMO WID [1], the following objective is included in the scope:
	2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception


In light of the objective, it is clear that the content scope for inter-cell multi-TRP is to identify and specify QCL-TCI related enhancements.
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In RAN1#103e meeting, the following agreement about inter-cell multi-TRP operations is achieved [2]:
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 paper, we will present our opinions on this issue.

Discussion
In Rel-16, for intra-cell multi-TRP/panel transmission, one single FFT window and tight synchronization has been assumed to receive control/data from different TRPs, to reduce UE complexity and improve performance. In the Rel-16 UE capability session, it was specially stated that for M-DCI based M-TRP, that maximum receive timing difference between the DL transmissions from two TRPs is within a CP is assumed. According to the current WID scope, only QCL/TCI-related aspects are assumed to be enhanced. 
Observation 1: For inter-cell multi-TRP/panel transmission,
· Tight synchronization should be assumed.
· A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP.
In Rel-16, high layer signaling index is configured in PDCCH-Config to enable multi-DCI based multi-TRP transmission, where CORESETs with the same value of high layer signaling index belong to the same TRP. In our opinion, for multi-DCI based inter-cell multi-TRP, even if one TRP is a non-serving cell, i.e., UE has not done initial access in the cell, it still should follow the framework that different TRPs still use different CORESETs in PDCCH-Config, otherwise, using CA framework seems to be enough.
Observation 2: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.
In RAN1#103e meeting, non-serving cell SSB has been agreed to be used as ‘QCL reference signal’, and non-serving cell information can be associated with the TCI state and/or QCL-info. For serving cell, SSB index could denote the unique SSB. However, when it comes to non-serving cell SSB, obviously additional information other than SSB index is needed to identify it.
Although both SSB-Configuration-r16/ssb-InfoNcell-r16 and MeasObject support to configure non-serving cell SSB related information, we prefer to take SSB-Configuration-r16/ssb-InfoNcell-r16 as the starting point, for the reason that which enables spatial information enhancement in Rel-16 and here we are also discussing about how to enhance TCI state and/or QCL-info. The specific constitution IEs of SSB-Configuration-r16/ssb-InfoNcell-r16 is listed as bellow referring to 38.331[3].
	SSB-InfoNcell-r16  ::=              SEQUENCE {
    physicalCellId-r16                  PhysCellId,
    ssb-IndexNcell-r16                  SSB-Index                                                          OPTIONAL, -- Need S
    ssb-Configuration-r16               SSB-Configuration-r16                                              OPTIONAL  -- Need S
}

SSB-Configuration-r16  ::=          SEQUENCE {
    ssb-Freq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-Periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    sfn0-Offset-r16                     SEQUENCE {
        sfn-Offset-r16                      INTEGER (0..1023),
        integerSubframeOffset-r16           INTEGER (0..9)                                                 OPTIONAL  -- Need R
    }                                                                                                      OPTIONAL, -- Need R
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}


To identify one non-serving cell SSB, in our opinion the highlighted information above should be included into the configuration of non-serving cell SSB for TCI/QCL enhancement.
Proposal 1: For non-serving cell SSB, at least one of the following information could be considered as the configuration information:
· PCI
· SSB-Freq
· SubcarrierSpacing
· Periodicity
· ss-PBCH-BlockPower 
In Rel-15/Rel-16, for serving cell, all other signals and channels except for SSB could not map into the PRBs occupied by SSB, and only PDSCH or CSI-RS for beam management which is QCLed with a SSB can be transmitted in the same symbol as the SSB.  The motivation is straightforward and also important to ensure access performance for the cell. However, there is no any resource mapping restriction when referring to non-serving cell SSB. Thus, in our opinion, it seems there is no need to be rate-matched around non-serving cell SSB for all the signals/channels in the serving cell.
Proposal 2:  For inter-cell multi-TRP operation, all the signals/channels in the serving cell should not be rate-matched around non-serving cell SSB.

Conclusion
In this paper, we provide our views on Multi-TRP inter-cell operation, and have the following proposals and observations.
Observation 1: For inter-cell multi-TRP/panel transmission,
· Tight synchronization should be assumed.
· A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP.
Observation 2: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.

Proposal 1: For non-serving cell SSB, at least one of the following information could be considered as the configuration information:
· PCI
· SSB-Freq
· SubcarrierSpacing
· Periodicity
· ss-PBCH-BlockPower 
Proposal 2:  For inter-cell multi-TRP operation, all the signals/channels in the serving cell should not be rate-matched around non-serving cell SSB.
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