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1 Introduction
In last meeting, there is WF [1] about CSI-RS L3 measurement, there are still some open issues:
	· CSI-RS configuration for measurement requirement
· CSI-RS based intra-frequency and inter-frequency measurement definition
· MO configuration



In this contribution, we will provide our views regarding the definition and MO configuration. 
2 CSI-RS based intra-frequency and inter-frequency measurement definition
In last meeting, there are several options for CSI-RS based intra-frequency and inter-frequency measurement definition. The complexity of definition comes from the flexible configuration of CSI-RS. We need to jointly consider the impact of the definition to UE implementation and UE capability. The definition about frequency layer will have some impact on the UE capability about the inter-frequency layer number to be monitored. In current spec, the requirement for UE capability is:
	If a UE is configured with SA NR operation mode, the UE shall be capable of monitoring at least:
-    Depending on UE capability, 7 NR inter-frequency carriers configured by PCell, and
-	Depending on UE capability, 7 E-UTRA TDD inter-RAT carriers configured by PCell, and
-    Depending on UE capability, 7 E-UTRA FDD inter-RAT carriers configured by PCell, and
-	Depending on UE capability, 1 E-UTRA FDD inter-RAT carrier for RSTD measurements configured via LPP [22], and
-	Depending on UE capability, 1 E-UTRA TDD inter-RAT carrier for RSTD measurements configured via LPP [22].




The definition for legacy frequency layer is clear where the same bandwidth is assumed for each carrier. However, for CSI-RS resource in NR, the situation changed. The bandwidth of several CSI-RSs can be different even if they have the same central frequency and SCS. For example, as shown in Figure 1, the bandwidth of CSI-RS resource of cell 2 and cell 3 are different from that of serving cell.


Figure 1.  CSI-RS resources for 3 cells
If we follow the legacy frequency layer definition, CSI-RS resource for cell 2 and cell 3 should account for two frequency layers. However, they can be categorized into one layer if new frequency layer definition is introduced. Right now, in RAN1, there is also similar discussion about frequency layer definition in positioning. The WF in RAN1 #99 has been agreed that “All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL PRS Bandwidth and Start PRB.”
	RAN1 #98bis Agreement:
Rename “frequency layer” to “positioning frequency layer” in previous agreements for positioning in Rel-16
In the agreements made in RAN1 related to NR positioning, a “positioning frequency layer” is a collection of DL PRS Resource Sets across one or more TRPs which have
the same SCS and CP type
the same centre frequency
the same point-A (already agreed)
FFS: details on configured BW

RAN1 #99 Agreement:
0. All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL PRS Bandwidth and Start PRB.



From RAN1 WF, it’s shown that the bandwidth is the same for one positioning frequency layer. We can use the similar definition for CSI-RS frequency layer as well.
Observation 1: The definition of positioning frequency layer is defined as:
	the same SCS and CP type
the same centre frequency
the same point-A 
the same value of DL PRS Bandwidth and Start PRB



Proposal 1: Similar with definition of positioning frequency layer agreed in RAN1, CSI-RS frequency layer can be defined as:
	the same SCS and CP type
the same centre frequency
the same value of CSI-RS bandwidth



There are two scenarios which depends on whether the CSI-RS resource for serving cell is available or not. We will discuss case 1 where CSI-RS resource of serving cell is available first. When the definition of frequency layer is clear, the definition of CSI-RS intra-frequency measurement can take the similar way, which is also aligned with the current definition of SSB measurement. The whole RAN4 methodology will be more unified.
Proposal 2： The definition of intra-frequency where CSI-RS resource of serving cell is available as follows:
	· 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 SCS of CSI-RS on serving cell and target cell is the same
· the CP type of CSI-RS on serving cell and target cell is the same



3 MO configuration
In last meeting, there are open issues for MO configuration:
	· 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.



For case 2, if we follow the intra-frequency measurement definition defined in Section 2, there will be intra-frequency and inter-frequency measurement in one MO, which will cause confusion with the current definition of CSSFwithin_gap within measurement gaps. 
For example, in section 9.2.5.2 of 38.133, each MO is assumed to be intra-frequency measurement or inter-frequency measurement.
	Mintra,i,j: Number of intra-frequency measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.
Minter,i,j : Number of NR inter-frequency measurement objects or NR inter-RAT measurement objects configured by E-UTRA PCell, EUTRA inter-frequency measurement objects configured by E-UTRA PCell, UTRA inter-RAT measurement objects and GSM inter-RAT measurement objectsconfigured by E-UTRA PCell which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter,i,j  equals 0.



Therefore, no requirement will be defined if both intra and inter measurement are configured in one MO.
Proposal 3： No requirement will be defined for case 2 in MO configuration.
4 Conclusion
In this contribution, we provide our views regarding CSI-RS based L3 measurement,
Observation 1: The definition of positioning frequency layer is defined as:
	the same SCS and CP type
the same centre frequency
the same point-A 
the same value of DL PRS Bandwidth and Start PRB



Proposal 1: Similar with definition of positioning frequency layer agreed in RAN1, CSI-RS frequency layer can be defined as:
	the same SCS and CP type
the same centre frequency
the same value of CSI-RS bandwidth



Proposal 2： The definition of intra-frequency where CSI-RS resource of serving cell is available as follows:
	· 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 SCS of CSI-RS on serving cell and target cell is the same
· the CP type of CSI-RS on serving cell and target cell is the same



Proposal 3： No requirement will be defined for case 2 in MO configuration.
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