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1. Introduction
In last meeting, RAN4 has agreed on the definition of intra-frequency and inter-frequency measurement for Case 1 CSI-RS resource of serving cell is available. For Case 2 CSI-RS resource of serving cell is not available, RAN4 needs to collect more options for further down-selection.
Agreement
· Case 1: CSI-RS resource of serving cell is available
· CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbor cell is the same
· the CP type of CSI-RS
· The CP type of CSI-RS on serving cell and target cell is the same
· It is applied for SCS = 60KHz
· the center frequency, bandwidth and active BWP
· Option 1: the center frequency of CSI-RS on the serving cell and neighbor cell is the same, and
· Option 2: the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE, and
· Option 3: the bandwidth of CSI-RS on the target cell is the same as bandwidth of CSI-RS resources on the serving cell
· Any combination of options above
· Note: the RAN4 design shall not contradict RAN2 agreements on MO signalling
· Case 2: CSI-RS resource of serving cell is not available and only SSB of serving cell is available
· Option 1: All MO are inter-frequency
· Principle: the definition of intra-frequency and inter-frequency measurement shall not impact RAN1’s agreement on the definition of the same MO
· 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.
· RAN4 will study the RRM requirements at least for Case 1 MO configuration. FFS how to address Case 2.
· Note: this does not exclude defining requirements for Case 2.

In this contribution, we provide our views on the definition of intra-frequency and inter-frequency measurement of CSI-RS L3 measurement.
2. Discussion
In last meeting, RAN4 has agreed on the definition of intra-frequency and inter-frequency measurement for Case 1 CSI-RS resource of serving cell is available. For Case 2 CSI-RS resource of serving cell is not available, RAN4 needs to collect more options for further down-selection. 
· Case 1: CSI-RS resource of serving cell is available
· Case 2: CSI-RS resource of serving cell is not available and only SSB of serving cell is available
In our view, both cases should be considered for CSI-RS measurement, as RAN2 has no restriction on MO configuration for UE whether its CSI-RS resource of serving cell is available or not.  
For Case 1, a measurement is defined as a CSI-RS based intra-frequency measurement if the CSI-RS of neighbor cell has the same location, bandwidth, SCS and CP duration as that of serving cell and the CSI-RS lies within the active BWP. All CSI-RS measurements that it is not defined as in intra-frequency measurement are considered inter-frequency. 
Proposal 1: 
A measurement is defined as a CSI-RS based intra-frequency measurement, provide that the center frequency, bandwidth, SCS and CP duration on the serving cell and neighbor cell are the same, and the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE. Otherwise, a measurement is defined as a CSI-RS based inter-frequency measurement.
For Case 2, such UE whose CSI-RS resource is not available must do SSB measurement. All the measurements can be defined as a CSI-RS based inter-frequency measurement, even if the CSI-RS lies within the active BWP, and the CSI-RS of neighbor cell has the same location, bandwidth, SCS and CP duration as SSB on the serving cell. And the requirements of case 2 should follow those of inter-frequency measurement with gap. 
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In addition, RAN4 agreed to further discuss the requirements for two cases of MO configuration. As guideline, RAN4’s design shall not contradict RAN2 agreements on MO signalling, and shall not impact RAN1’s agreement on the definition of the same MO. 
From RAN1’s perspective, a frequency layer is defined with the same SCS and CP type, the same centre frequency, the same point-A, and FFS details on configured BW. So a MO configured with several CSI-RS resources with different BW may be counted as one frequency layer.  
From RAN2’s perspective, an MO can be configured for both intra-frequency and inter-frequency measurement, and different CSI-RS resources can be configured for different layers for different cells with different bandwidth.
For CSI-RS resources, the network applies the procedure as follows:
-	to ensure that all CSI-RS resources configured in each measurement object have the same center frequency, (startPRB+floor(nrofPRBs/2))
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measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   

For Case A: all CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured
From our side, it shall be intra-frequency measurement for Case A, and follow the requirements for intra-frequency measurement. 
For Case B: all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
From our side, there might be both intra-frequency and inter-frequency layer configured in the MO. Even though RAN2 does not restrict in the same MO some CSI-RS resources to be intra-frequency and the other to be inter-frequency, it would cause the complexity of RAN4 spec’s requirements which could be avoided if possible. For the requirements, two potential options are provided: 1) Option 1: no requirement is defined for case 2 MO configuration, 2) Option 2: the requirements of inter-frequency measurement apply to all CSI-RS resources in Case 2. 
Considering such MO configuration for Case B is uncommon, we prefer Option 1 above. And we suggest， RAN4 just consider RRM requirements for Case A MO configuration, and no requirement is defined for Case B MO configuration.
Proposal 3: RAN4 just consider RRM requirements for Case A MO configuration, and no requirement is defined for Case B MO configuration.
3. Conclusion
In this contribution, we provide our proposal as follows.
Proposal 1: 
A measurement is defined as a CSI-RS based intra-frequency measurement, provide that the center frequency, bandwidth, SCS and CP duration on the serving cell and neighbor cell are the same, and the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE. Otherwise, a measurement is defined as a CSI-RS based inter-frequency measurement.
Proposal 2: A measurement for case 2 is defined as a CSI-RS based inter-frequency measurement.
Proposal 3: RAN4 just consider RRM requirements for Case 1 MO configuration, and no requirement is defined for case 2 MO configuration.
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