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1. Introduction
At the RAN4 #94-e meeting, the WF on measurement requirements of CSI-RS based L3 measurement was agreed [1]. Followings are the parts of the agreements from [1].
Case 1: if associatedSSB is not configured
· The synchronization level between serving and target cell needs to be clarified in RAN4.
· FFS whether to introduce requirements of synchronization level for intra-frequency and inter-frequency measurement
· Measurement requirements :
· Option 1: No requirements specified for CSI-RS L3 measurement
· Option 2: CSI-RS identification time is the CSI-RS measurement periodicity
· Option 2a: If sufficient synchronization of severing cell and neighbor cell can be guaranteed, CSI-RS identification time is the CSI-RS measurement periodicity 
· Option 2b: UE shall base the timing on its serving cell, and the requirement needs at least consider the CSI-RS measurement time.

Scaling factor for RX beam sweeping
· Option 1：
· If CSI-RS is not QCL-ed to the associated SSB, UE needs to sweep the RX beam.
· FFS on the scaling factor N 
· If the CSI-RS is QCL-ed to the associated SSB, no Rx sweeping is needed only after SSB has been detected.
· Note SSB detection would still need beam sweeping.
· FFS the case without associatedSSB configured.

Also, the WF on MO configuration is agreed as below [2].
· MO configuration
· Case 1: all CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured.
· Case 2: all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
· FFS whether to define RRM requirements for Case 2 in RAN4#94bis.

In this contribution, we propose our views on the above issues (measurement requirements, scaling factor for Rx beam sweeping and MO configuration when associatedSSB is not configured,).
2. Discussion 
Measurement requirements when associatedSSB is not configured
1. Synchronization level
It is clearly defined in TS 38.133 that in the cases of DC and CA operation. UE can operate DC or CA normally if relative timing difference of slot timing boundary between CCs is less than maximum receive timing difference　(MRTD). MRTD is also defined for intra-band CA. Although CSI-RS intra-frequency measurement is not intra-band CA, it is similar situation from timing difference perspective. Therefore, MRTD value for intra-band CA can be reused for synchronization level for CSI-RS intra-frequency measurement regardless of associatedSSB.
Proposal 1: MRTD value for intra-band CA can be reused for synchronization level for CSI-RS intra-frequency measurement regardless of associatedSSB.

2. Measurement requirements
Fig.1 shows the timing assumption which is captured in RAN1 and RAN2 specification. As presented in Fig.1, UE determines the timing of CSI-RS reception depending on RRC parameters, e.g., associatedSSB and refServCellIndex. If associatedSSB is not configured, UE can determine CSI-RS reception timing based on serving cell indicated by refServCellIndex or PCell. Thus, option 2b in WF [1] is straightforward.
Observation 1: If associatedSSB is not configured, UE can determine CSI-RS reception timing based on serving cell indicated by refServCellIndex or PCell.
Proposal 2: UE shall base the timing on its serving cell, and the requirement needs at least consider the CSI-RS measurement time if associatedSSB is not configured.
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Fig.1 Sequence diagram on associatedSSB and isQuasiColocated from the aspect of timing synchronization

Scaling factor for Rx beam sweeping
According to TS38.331 Sec. 6.3.2, UE can know whether configured CSI-RS is QCL-typeD with associatedSSB or not based on isQuasiColocated as presented in Fig.2. If associatedSSB is configured and isQuasiColocated is also configured, UE can assume measured CSI-RS is QCL-typeD with the SSB configured in associatedSSB. In such case, Rx beam sweeping would not be needed at least for intra-frequency measurement, i.e., N=1, since UE could try Rx beam based on configured SSB. However, when isQuasiColocated is not configured,  Rx beam sweeping would be needed, e.g., N=8. When CSI-RS based measurement requirements are introduced, such aspects as mentioned above should be considered.
Proposal 3: RRM requirements should be specified based on the configuration of associatedSSB, e.g., if both ssbIndex and isQuasiColocated are provided, Rx beam sweeping is not needed.
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Fig.2 Sequence diagram on associatedSSB and isQuasiColocated from the aspect of beam synchronization

MO configuration
The followings are RRC information elements from RAN2 specification [3] related to configuration of the bandwidth of CSI-RS for L3 mobility. The below parameters are included in higher layer parameter MeasObjectNR 
CSI-RS-ResourceConfigMobility ::= SEQUENCE {
subcarrierSpacing SubcarrierSpacing,
csi-RS-CellList-Mobility SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,
...,
[[
refServCellIndex ServCellIndex OPTIONAL -- Need S
]]

}

CSI-RS-CellMobility ::= SEQUENCE {
cellId PhysCellId,
csi-rs-MeasurementBW SEQUENCE {
nrofPRBs ENUMERATED { size24, size48, size96, size192, size264},
startPRB INTEGER(0..2169)
},
density ENUMERATED {d1,d3} OPTIONAL, -- Need R
csi-rs-ResourceList-Mobility SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}

From the above, it is clarified that CSI-RS resources for L3 measurement in one MO can be configured with different BWs, while the SCS and the center frequency should be the same according to RAN1 discussion [4]. 
Observation 2: According to RAN2 specification, the SCS and the center frequency should be same between the CSI-RS resources in the same MO, but the BW can differ from each other.
For keeping flexibility of CSI-RS configuration, it is beneficial if CSI-RS resources can be configured with different BWs. Thus, we propose that RAN4 should define RRM requirements for Case 2 to guarantee measurement performance so that UE can perform measurement properly in that case.
Proposal 4: Define RRM requirements for Case 2 :all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
3. Conclusion
In this contribution, we propose our views on the issues about measurement requirements when associatedSSB is not configured, scaling factor for RX beam sweeping and MO configuration. Observations and proposals are shown below.
Observation 1: If associatedSSB is not configured, UE can determine CSI-RS reception timing based on serving cell indicated by refServCellIndex or PCell.
Observation 2: According to RAN2 specification, the SCS and the center frequency should be same between the CSI-RS resources in the same MO, but the BW can differ from each other.
Proposal 1: MRTD value for intra-band CA can be reused for synchronization level for CSI-RS intra-frequency measurement regardless of associatedSSB.
Proposal 2: UE shall base the timing on its serving cell, and the requirement needs at least consider the CSI-RS measurement time if associatedSSB is not configured.
Proposal 3: RRM requirements should be specified based on the configuration of associatedSSB, e.g., if both ssbIndex and isQuasiColocated are provided, Rx beam sweeping is not needed.
Proposal 4: Define RRM requirements for Case 2 :all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
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