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1 Introduction
In last meeting, there is WF about CSI-RS based L3 measurement is agreed, the following topics are needed to be studied:
	· Assumptions on Synchronization 
· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  
· Measurement bandwidth of CSI-RS for the minimum requirements
· CSI-RS based intra-frequency and inter-frequency definition 
· Intra-frequency and inter-frequency measurement requirements 
· Evaluate and specify CSI-RS based L3 measurement accuracy 
· Introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 



In this contribution, we will provide our views regarding:
· Measurement bandwidth of CSI-RS for the minimum requirements
· CSI-RS based intra-frequency and inter-frequency definition 
2 Measurement bandwidth of CSI-RS for the minimum requirements
In TS38.331, the configuration of PRB number for CSI-RS are:

CSI-RS-CellMobility ::=             SEQUENCE {
    cellId                              PhysCellId,
    csi-rs-MeasurementBW                SEQUENCE {
        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},
        startPRB                            INTEGER(0..2169)
    },
    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R
    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}

The BW size can start from 24PRB. However, we need to consider the density further.
In RAN1 feature list[1], CSI-RS based Beam measurement has supported density as below:
Component-3: candidate value set: 
{“not supported”, “1 only”, “3 only”, “both 1 and 3”}
On FR2, UE is mandated to signal either “3 only” or “both 1 and 3”
On FR1, either “3 only” or “both 1 and 3” is mandatory with UE capability signaling. 
Density=3 is mandatory for both FR1 and FR2 case. However, for CSI-RS based RRM, it’s not clear.
As we pointed out in companied paper, the CSI-RS measurement performance needs to be similar or not less than that of SSB measurement. For example, there are 4 scenarios:
a. Measurement delay of CSI-RS based RRM is similar as SSB based RRM, but higher accuracy is achieved
b. Measurement accuracy of CSI-RS based RRM is similar as SSB based RRM, but short measurement period is achieved
c. Measurement accuracy and delay of CSI-RS are both similar as SSB 
d. Measurement accuracy and delay of CSI-RS are both better than SSB
If CSI-RS based RRM performance can’t be similar or better than that of SSB, there is no need to define the requirement. Therefore, the measurement bandwidth for the minimum requirement needed to be evaluated based on the simulation results.
Proposal 1: The measurement bandwidth for the minimum requirement needed to be evaluated based on the simulation results.
3 CSI-RS based intra-frequency and inter-frequency definition 
From 38.300, the intra-frequency and inter-frequency definition for CSI-RS are as follows:
-    CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, and the subcarrier spacing of the two CSI-RS resources is the same.
-	CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, or the subcarrier spacing of the two CSI-RS resources is different.

The intra-frequency and inter-frequency definition will have impact on the UE measurement capability. For example, in 38.133, 
	For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-    Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers



According to the definition from 38.300, it didn’t consider whether the center-frequency and the bandwidth of the neighbour cell and the serving cell is the same or not. It may bring confusion to the UE measurement capability.
For simplicity, we can follow the definition of Intra-frequency and inter-frequency for SSB. In Rel-15 NR, intra-frequency and inter-frequency definition depends on whether the center frequency of the SSB of serving and neighbor are the same. In TS 38.133, SSB based intra-frequency measurement and inter-frequency measurement are specified as follows:
	Section 9.2.1
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 SSB are also the same.
Section 9.3.1
A measurement is defined as a SSB based inter-frequency measurement provided it is not defined as in intra-frequency measurement according to section 9.2.



For SSB, the bandwidth for serving cell and neighbour cell are the same. However, for CSI-RS, the bandwidth of two cells may be different. If we follow the same methodology, the definition for CSI-RS intra and inter frequency are as follows:
	A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS of the serving cell indicated for measurement and the centre frequency of the CSI-RS of the neighbour cell are the same, the bandwidth of the two CSI-RS and the subcarrier spacing of the two CSI-RS are also the same.
A measurement is defined as a CSI-RS based inter-frequency measurement provided it is not defined as in intra-frequency measurement.




Proposal 2:  The definition for CSI-RS intra-frequency and inter-frequency are as follows:
	A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS of the serving cell indicated for measurement and the centre frequency of the CSI-RS of the neighbour cell are the same, the bandwidth of the two CSI-RS and the subcarrier spacing of the two CSI-RS are also the same.
A measurement is defined as a CSI-RS based inter-frequency measurement provided it is not defined as in intra-frequency measurement.



Furthermore, similar as SSB based measurement, whether CSI-RS is in the active BWP will have impact on the measurement gap. 
For intra-frequency measurement, the following description about measurement gap can be added:
	The UE can perform intra-frequency CSI-RS based measurements without measurement gaps if
-	the CSI-RS is completely contained in the active BWP  of the UE, or
-	the active downlink BWP is initial BWP[3].
For intra-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.



Proposal 3:  The condition for intra-frequency CSI-RS measurements without measurement gap is:
	For intra-frequency CSI-RS based measurements without measurement gaps if 
-	the CSI-RS is completely contained in the active BWP  of the UE, or
-	the active downlink BWP is initial BWP[3].
For intra-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.



For inter-frequency measurement, when the CSI-RS is contained in the active BWP of the UE and the SCS of the two cells are the same, no measurement gap is needed.  If SCS of neighbour cell and serving cell are different, there should be some scheduling restriction if no measurement gap is applied.
The following description about measurement gap can be added:
	The UE can perform inter-frequency CSI-RS based measurements without measurement gaps if
-	the CSI-RS is completely contained in the active BWP of the UE.
For inter-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.



Proposal 4:  The condition for inter-frequency CSI-RS measurements without measurement gap is:
	The UE can perform inter-frequency CSI-RS based measurements without measurement gaps if
-	the CSI-RS is completely contained in the active BWP of the UE.
For inter-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.



4 Conclusion
In this contribution, we provide our views regarding CSI-RS based L3 measurement,
Proposal 1: The measurement bandwidth for the minimum requirement needed to be evaluated based on the simulation results.
Proposal 2:  The definition for CSI-RS intra-frequency and inter-frequency are as follows:
	A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS of the serving cell indicated for measurement and the centre frequency of the CSI-RS of the neighbour cell are the same, the bandwidth of the two CSI-RS and the subcarrier spacing of the two CSI-RS are also the same.
A measurement is defined as a CSI-RS based inter-frequency measurement provided it is not defined as in intra-frequency measurement.



Proposal 3:  The condition for intra-frequency CSI-RS measurements without measurement gap is:
	For intra-frequency CSI-RS based measurements without measurement gaps if 
-	the CSI-RS is completely contained in the active BWP  of the UE, or
-	the active downlink BWP is initial BWP[3].
For intra-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.



Proposal 4:  The condition for inter-frequency CSI-RS measurements without measurement gap is:
	The UE can perform inter-frequency CSI-RS based measurements without measurement gaps if
-	the CSI-RS is completely contained in the active BWP of the UE.
For inter-frequency CSI-RS based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause XXX.
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