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1. Introduction

In the last meeting, there is discussion on the definition of CSI-RS based intra-frequency measurement and a WF was agreed [1]. This contribution provides further discussion on the definition of intra-frequency measurement.

2. Discussion 
In the last meeting, there is progress on the definition of CSI-RS based intra-frequency measurement and it was agreed to only consider CP, SCS and center frequency in the definition of intra-frequency measurement. The agreements are duplicated as following.

	· When 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, and
· the CP type of CSI-RS on serving cell and target cell is the same, and
· It is applied for SCS = 60KHz
· Option 1 
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated in servingCellMO
· Option 2 
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell
· Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO


The remining issue is whether the center frequency of CSI-RS resource on the serving cell need to be limited to be indicated in servingCellMO. In our understanding, option 2 is more flexible and is preferred. If option 2 is adopted, it is possible scenario that there are multiple MO in one frequency layer, which may have impact on the discussion on UE measurement capability. To solve companies’ concern, and also considering the limited timeline, one possible way is that in the discussion of UE measurement capability, RAN4 can consider there is only one CSI-RS MO per center frequency in Rel-16.

Proposal 1: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:

· the SCS of CSI-RS on the serving cell and target cell is the same

· the CP type of CSI-RS on serving cell and target cell is the same

· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell

To move forward, in the discussion of UE measurement capability, RAN4 can consider there is only one CSI-RS MO per center frequency in Rel-16.
Another open issue is FFS the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. In our view, SSB and CSI-RS can be considered separately. According to TS38.331, the servingCellMO is configured by MeasObjectId. The IE MeasObjectId is used to identify a measurement object configuration. While for MO configuration, SSB and CSI-RS are configured separately. 
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According to the definition of servingCellMO, which is duplicated as following, it can be seen that the SSB and CSI-RS are considered separately. Taking above into consideration, we do not see the necessity that SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition.

	servingCellMO

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 tophysCellId 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.


Proposal 2: it is not necessary that SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. SSB and CSI-RS can be considered separately.
For CSI-RS measurement with associated SSB, the synchronization assumption is under discussion. According to RAN1 design, if a UE is configured with associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. In the specification of CSI-RS based measurement requirements, it is better to follow above RAN1 design.
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.

If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD'].
Proposal 3: for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
3. Conclusion
This contribution provides discussion on the definition of CSI-RS based intra-frequency measurement, the proposals are:
Proposal 1: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:

· the SCS of CSI-RS on the serving cell and target cell is the same

· the CP type of CSI-RS on serving cell and target cell is the same

· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell

In the discussion of UE measurement capability, RAN4 can consider there is only one CSI-RS MO per center frequency in Rel-16.
Proposal 2: it is not necessary that SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. SSB and CSI-RS can be considered separately.

Proposal 3: for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
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