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Introduction
In RAN4#94-e-bis meeting, there was decent progress on intra-frequency definition of CSI-RS based L3 measurements. WF [1] was agreed capturing the agreements of RAN4#94-e-bis and remaining open issues. We provide our views on the remaining open issues of definition of Intra and Inter-frequency CSI-RS based L3 measurements. 
Discussion
In RAN4#94-e-bis, following WF was agreed on CSI-RS L3 measurement definition.  
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
Remaining open issue is whether the measurement definition should contain servingCellMO or not. 
Following text is copied from TS 38.331.
the measObjectId of the MO which corresponds to each serving cell is indicated by servingCellMO within the serving cell configuration. 
From the above text, we can understand that each serving cell indicate clearly about the servingCellMO in servingCellConfig to the UE, which indicated about the MO to be used for measurement report evaluation and measurement reporting. If this is not indicated, UE may not know which MO have to be taken for reference to evaluate and report measurement results. 
Now the question is if servingCellMO is not used in intra-frequency measurement definition, does it affect the measurement reporting of the UE? At least as per our understanding, the answer is NO. Because, irrespective of the definition of intra-frequency measurement in RAN4, servingCellMO is already indicated in servingCellConfig. This will allow UE to perform measurement evaluation and measurement reporting without any ambiguity.
Is there any problem if servingCellMO is indicated in intra-frequency definition?  
Form the WF [2], following is copied and produced below for discussion. 
Measurement capabilities per MO or per layer
· Option 1: per frequency layer
· Option 1a (CATT, Nokia): a frequency layer is identical to an MO 
· Option 1b (ZTE, Apple): One or multiple MOs can be one frequency layer.
· Option 2: per MO
· A frequency layer is identical to an MO 
· Option 3: Measurement capabilities per MO or per layer are the same, since single MO is configured per frequency layer, 
· CSI-RS resources in the same MO should have the same center frequency, SCS and CP type.
If servingCellMO is agreed in intra-frequency measurement definition and option 1a/2/3 is agreed for measurement capabilities per MO or frequency layer, then an MO which is having same centre frequency as  servingCellMO, may or may not be measured as intra-frequency layer as number of frequency layers that UE can monitor may be limited. This may actually impose restriction to network configuration. 
Moreover, we feel that option 2 is coupling measurement capabilities and intra-frequency definition though option 1 do not create any impact to UE measurement evaluation and measurement reporting.  To decouple UE measurement capability and intra-frequency definition we feel that Option 2 maybe better choice.  Based on this we make following proposal.

[bookmark: _GoBack]Proposal 1: When CSI-RS of serving cell is available, a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbour 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
· 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
· Note: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO of ServingCellConfig. 
When CSI-RS resource of serving cell is not available:
In last meeting following WF is agreed.
· When CSI-RS resource of serving cell is not available
· Option 1: All MO are inter-frequency 
· Option 2: No requirement is applied 
· Other options are not precluded
SSB based inter-freq definition is described in [3] as, “A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2.” 
Following the same SSB based approach, we prefer option 1, that is if an MO is not intra-frequency, and then it can be defined as inter-frequency measurement.  
Proposal 2: When CSI-RS resource of serving cell is not available, all MO are defined as inter-frequency

1. Conclusion
In this contribution we have discussed the CSI-RS based intra-frequency and inter-frequency measurement definition and we make the following proposals.
Proposal 1: When CSI-RS of serving cell is available, a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbour 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
· 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
· Note: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO of ServingCellConfig. 
Proposal 2: When CSI-RS resource of serving cell is not available, all MO are defined as inter-frequency
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