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1. Introduction

During last RAN4#94bis emeeting, the framework of definition of intra-frequency CSI-RS measurement is settled down, expect the two options of description of center frequency. The WF on CSI-RS configuration and intra/inter-frequency measurements definition for CSI-RS based L3 measurement was approved in [1]. Besides the intra-frequency definition, the issues of MO configuration, requirements for scenarios are still open. This paper continues to discuss the definition of CSI-RS based intra-frequency and inter-frequency measurement, MO configuration and requirements for scenarios.

2. Discussion
· Intra-frequency measurement definition
In the last meeting, the intra-frequency measurement definition has the below progress [1]:

	· 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 (Intel, MTK, Huawei, Apple, OPPO)
· 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 (ZTE, QC, CATT, NEC, Nokia, DOCOMO)

· 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
· CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement if it is not a CSI-RS based intra-frequency measurement




In essence, in our understanding there is no big difference between option1 and option 2. With the option 1, there is still the case that there are multiple intra-frequency MOs with the same centre frequency. Option 1 doesn’t limit network to configure only one intra-frequency MO, as option 1 only indicates that the centre frequency of CSI-RS resources is the same as the centre frequency indicated in servingcellMO. The reason of introducing the servingcellMO in option 1 is that there may be multiple CSI-RS resources in serving cell. The reference point of the centre frequency of CSI-RS resources on the serving cell shall be determined.
As we know, for SSB based measurement, the intra-frequency measurement is defined as below [TS38.133].

“A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.”

Where the reference SSB is the absoluteFrequencySSB of the serving cell which is indicated by the IE servingCellMO in ServingCellConfig. Similar, the CSI-RS based intra-frequency measurement can follow such definition as well.

Consequently we think option 1 is an accurate description. The common understanding pointed in option 2 (centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO) essentially is the same as option 1. We think the so called “common understanding” shall be explicitly captured in specification in order to avoid the ambiguity.
Proposal 1: 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

· 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.

In general, the servingcellMO is configured to evaluate the signal quality of serving cell. The measurement report includes the serving cell RSRP and RSRQ. So in our understanding, the case CSI-RS resource of serving cell is not available is not typical. 
Proposal 2: No requirements are defined when CSI-RS resource of serving cell is not available.
· MO configuration

There are two MO configurations,

· 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.

It is agreed that not define RRM requirements for Case 2 in Rel-16 and the CSI-RS configurations in the same MO share the same intra/inter-frequency definition in the last meeting. It is FFS the SSB and CSI-RS configured in the same MO share the same intra/inter-f definition. As we know, the centre frequency of SSB is ssbFrequency in the MeasObjectNR. The center frequency of CSI-RS is determined by the point A and csi-rs-MeasurementBW. They are independent. The scenario that the SSB is intra-frequency, while the CSI-RS resources are inter-frequency is a possible configuration. From UE measurement implementation point of view, the MO including SSB configuration and CSI-RS configuration shall be regarded as two MOs, where one is SSB and the other is CSI-RS MO. This is also aligned with the discussion of capability. The limitation of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition puts restriction on the network configuration.
Proposal 3: The limitation of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition puts restriction on the network configuration.
· Requirement for scenarios
When the intra-f /inter-f CSI-RS definition is determined, the requirements for CSI-RS measurement can be categorized as below:
· Intra-frequency without gap

· Intra-frequency with gap

· Inter-frequency without gap

· Inter-frequency with gap

 As SSB based measurements have defined a full set of above four scenarios, the framework of SSB based measurement requirements can be regarded as a starting point to define the CSI-RS based measurement. In order to simply the requirements, it is proposed that the BW of intra-MO is the same from that of the CSI-RS resources configured for the serving cell.
Proposal 4: Define intra-frequency requirements for the scenarios:

- all CSI-RS resources in the same MO have the same BW; 
- the BW of the CSI-RS on the neighbor cell is within or outside the active BWP of the UE

-No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16
For inter-frequency CSI-RS measurement, we think the both case that the CSI-RS on the neighbour cell is completely contained in the active BWP and outside the active BWP shall be considered. For the case that the BW of the CSI-RS on the neighbor cell is partially contained in the active BWP of the UE, no requirement is needed.
Proposal 5: Define inter-frequency requirements for the scenarios

· all CSI-RS resources in the same MO have the same BW 
·  the BW of the CSI-RS on the neighbor cell is within or ouside the active BWP of the UE

· No requirement is defined when the BW of the CSI-RS on the neighbor cell is partially contained in the active BWP of the UE
3. Conclusions

This contribution provides the preliminary discussion on definition of intra-frequency CSI-RS based measurements. The proposals are provided as below:
Proposal 1: 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

· 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.

Proposal 2: No requirements are defined When CSI-RS resource of serving cell is not available.
Proposal 3: The limitation of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition puts restriction on the network configuration.
Proposal 4: Define intra-frequency requirements for the scenarios:

- all CSI-RS resources in the same MO have the same BW; 
- the BW of the CSI-RS on the neighbor cell is within or outside the active BWP of the UE

-No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16
Proposal 5: Define inter-frequency requirements for the scenarios

· all CSI-RS resources in the same MO have the same BW 
·  the BW of the CSI-RS on the neighbor cell is within or outside the active BWP of the UE

· No requirement is defined when the BW of the CSI-RS on the neighbor cell is partially contained in the active BWP of the UE
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