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1. Introduction
In the RAN4#92bis meeting, there were discussions on definition of CSI-RS based measurements. No consensus was reached on how to define intra frequency measurements and inter frequency measurements. The options of definition are captured in the way forward [1].
· The following condition is agreed to define CSI-RS based intra-frequency measurement
· the SCS of CSI-RS on serving cell and target cell is the same
· Additional conditions are FFS
· The candidate options listed in slide 4-8 are considered to define CSI-RS based intra-frequency and inter-frequency measurement in RAN4#93 meeting
· Other options are not precluded
· The definition of intra-frequency and inter-frequency measurement should take UE measurement capability, MO configuration feasibility etc. into consideration.
In this contribution we further provide our views on definition of CSI-RS based measurements.

2. Discussion
The candidate options for definitions of CSI-RS based measurements are as follows.
	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 resources on the serving cell configured for measurement, and, 
· the SCS of CSI-RS on serving cell and target cell is the same

	Option 2:
· the bandwidth of CSI-RS resources of target cell configured for measurement is within the active BWP of serving cell, and, 
· the SCS of CSI-RS on serving cell and target cell is the same

	Option 3:
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resources on the serving cell configured for measurement, and, 
· the bandwidth of CSI-RS resources of target cell configured for measurement is within the active BWP of serving cell, and, 
· the SCS of CSI-RS on serving cell and target cell is the same

	Option 4:
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resources on the serving cell configured for measurement, and, 
· the bandwidth of CSI-RS resources on the target cell configured for measurement is the same as bandwidth of CSI-RS resources on the serving cell configured for measurement, and, 
· the bandwidth of CSI-RS resources of target cell configured for measurement is within the active BWP of serving cell, and, 
· the SCS of CSI-RS on serving cell and target cell is the same

	Option 5:
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resources on the serving cell configured for measurement, and, 
· the bandwidth of CSI-RS resources on the target cell configured for measurement is the same as bandwidth of CSI-RS resources on the serving cell configured for measurement, and, 
· the bandwidth of CSI-RS resources of target cell configured for measurement is within the active BWP of serving cell, and, 
· the SCS of CSI-RS on serving cell and target cell is the same, and,
· the CSI-RS is configured within the MO indicated as servingCellMO in ServingCellConfig, and,
· the CSI-RS is configured within the MO with intra-frequency SSB-based measurement, if SSB-based measurement is configured.

	Other options:



In [2] we proposed to use option 1 as the definition of CSI-RS based RRM measurements. This is traditional way to define intra frequency measurements and inter frequency measurements. In one MO all the CSI-RS resources have the same centre frequency, the same as SSB based measurements. It is naturally to use the same criteria for the definition.
However it is also realized that bandwidth of CSI-RS resources of different cells in one MO could be different, at least it is allowed so from MO configuration perspective. This may make the UE measurement complicated since measurements of some cells in one MO can be done without measurement gaps, while other cells in the same MO needs to be measured with measurement gaps. It seems it is better to have further restriction on bandwidth of intra frequency measurements. For intra frequency measurements the bandwidth of neighbour cell should be the same as serving cell.
Observation 1. In addition to conditions in option 1, the bandwidth of CSI-RS resources on the target cell configured for measurement is the same as bandwidth of CSI-RS resources on the serving cell configured for measurement.

With this additional condition the definition of CSI-RS based measurements is basically the same as SSB based measurements. The UE measurement complexity can be reduced.
One condition for the definition is to take active BWP of UE into consideration, i.e. for intra frequency measurement the bandwidth the bandwidth of CSI-RS resources of target cell configured for measurement is within the active BWP of serving cell. The judgement is to simplify RRM measurement requirements, i.e. the intra frequency measurements can be done without measurement gaps and inter frequency measurements needs to be done with measurement gaps. 
However there are issues with this condition in definition of intra frequency measurements. One of the main issue of this condition is that active BWP could change frequently. One MO is configured as intra frequency measurements in the first place if it is in the active BWP of the UE. When active BWP changes, it becomes inter frequency measurements. This is intention of having definition of intra-frequency measurements and inter frequency measurements. The intra/inter frequency measurements should be defined from system perspective rather than UE perspective. Moreover the change from intra frequency measurements to inter frequency measurements is not known L3 by which the MO is configured. The BWP change is mostly a L1 behaviour which can be triggered by DCI or timer. It is unknown to L3. So the measurements configured by L3 could exceeds UE capabilities of monitoring inter frequency layer with gaps. Since active BWP is not known to L3 it is not possible to define UE measurement capabilities of monitoring inter frequency layers. 
Observation 2. The active BWP is not appropriate to define intra frequency measurements and inter frequency measurements.

There should be not much problem to define RRM CSI-RS RRM measurements. For SSB based measurements, requirements for intra frequency measurements w/wo gaps and inter frequency measurements w/wo gaps are specified. The same structure can be reused for CSI-RS based measurements. The gap sharing schemes for intra frequency measurements and inter frequency measurements are already specified and can be reused. 
Observation 3. No issue is identified to define CSI-RS based RRM requirements if intra/inter measurements needs to be done with or without gaps.

With above analysis, the proposed definition of CSI-RS based intra frequency and inter frequency measurement as follows.
Proposal 1: The definition of intra-frequency measurement and inter-frequency measurement for CSI-RS based RRM measurement should be defined as follows.
-	CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, and 
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, and
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.
-	CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is not the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, or
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, or
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.

3. Conclusion
In this contribution, we provided our views on definition for CSI-RS based L3 measurements. Based on the observations following proposals are present. 
Observation 1. In addition to conditions in option 1, the bandwidth of CSI-RS resources on the target cell configured for measurement is the same as bandwidth of CSI-RS resources on the serving cell configured for measurement.
Observation 2. The active BWP is not appropriate to define intra frequency measurements and inter frequency measurements.
Observation 3. No issue is identified to define CSI-RS based RRM requirements if intra/inter measurements needs to be done with or without gaps.
Proposal 1: The definition of intra-frequency measurement and inter-frequency measurement for CSI-RS based RRM measurement should be defined as follows.
-	CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, and 
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, and
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.
-	CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is not the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, or
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, or
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.
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