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1 Introduction
In last meeting, there is WF [1] about CSI-RS L3 measurement capability and requirements, there are still some open issues:
	· Clarify the understanding of MO configuration, intra-frequency measurement definition and layer definition
· Whether to restrict MO configuration to specify requirements for the limited or selected scenarios
· Define requirements of measurement capability for CSI-RS L3 measurement
· RAN4 to discuss whether/how to define measurement requirements for Case 1 and Case 2 in next meeting.
Case 1: if associatedSSB is not configured
Case 2: if associatedSSB is configured for CSI-RS



In this contribution, we will provide our views regarding the open issues. 
2 Measurement capabilities per MO or per layer
Previously, for SSB based measurement, since the bandwidth of SSB are always the same, there can be only one frequency layer in one MO. Whether the measurement capabilities defined based on MO or layer are the same. 
Observation 1: for previous SSB based measurement, there can be only one frequency layer in one MO. The measurement capabilities based on MO or layer are the same. 
However, for CSI-RS based measurement, the configuration of MO is more dynamic and there may be multiple bandwidth in the same MO. To avoid the confusion about the capabilities dependency about MO and frequency layer for CSI-RS, it’s better to align the one MO configuration with one frequency layer either.
Proposal 1: To avoid the confusion about the capabilities dependency on MO or frequency layer for CSI-RS, it’s better to align the one MO configuration with one frequency layer.
Then, the question is how to define the frequency layer. 
It’s better to align the definition of frequency layer of CSI-RS as that of SSB since sometimes there may be both SSB and CSI-RS configured together in one MO.  The same definition about layer can make some scenarios may simple and clear. Besides, 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 2: 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 2: 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



If the above definition of frequency layer is accepted, all CSI-RS resources in the same MO will have the same bandwidth. Network can configure multiple MOs if different CSI-RS resource bandwidth are needed to be measured.
Proposal 3: all CSI-RS resources in the same MO will have the same bandwidth.
3 Measurement requirements
In last meeting, there is WF about whether to introduce the requirements of synchronization level when associatedSSB is not configured.
	Case1: if associatedSSB is not configured
· The synchronization level between serving and target cell needs to be clarified in RAN4.
· FFS whether to introduce requirements of synchronization level for intra-frequency and inter-frequency measurement
· Measurement requirements :
· Option 1: No requirements specified for CSI-RS L3 measurement
· Option 2: CSI-RS identification time is the CSI-RS measurement periodicity
· Option 2a: If sufficient synchronization of severing cell and neighbor cell can be guaranteed, CSI-RS identification time is the CSI-RS measurement periodicity 
· Option 2b: UE shall base the timing on its serving cell, and the requirement needs at least consider the CSI-RS measurement time.



if associatedSSB is not configured, UE will use the timing of the serving cell to measure the signal quality of neighbor. However, there may be timing offset between the serving cell and neighboring cell. 3us is assumed as the Maximum receive timing difference for intra-band EN-DC, intra-band non-contiguous NR carrier aggregation.  In some other cases, much larger timing difference can be observed. It’s necessary to analyze the CSI-RS based L3 measurement RSRP performance with timing offset if associatedSSB is not configured.
Following we simulate for timing offset with 0us, 3us and 6us for SCS=15KHz, 30KHz, 60KHz respectively in Fig.1-3. 48PRB with D=3 are assumed.
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Fig.1 RSRP accuracy with SCS=15KHz
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Fig.2 RSRP accuracy with SCS=30KHz
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Fig.3 RSRP accuracy with SCS=60KHz

From the simulation, it’s obvious that RSRP performance degrade a lot especially for SCS=30KHz and 60KHz even with 3us timing offset. Therefore, it’s suggested that there should be some side conditions about the receiving timing difference between serving cell and neighbouring cell when associatedSSB is not configured.
Observation 3: RSRP performance degrade a lot especially for SCS=30KHz and 60KHz even with 3us timing offset.
Proposal 4: side condition of the receiving timing difference between serving cell and neighbouring cell needs to be defined if associatedSSB is not configured for CSI-RS based measurement.
4 Conclusion
In this contribution, we provide our simulation results for L1-RSRP measurement accuracy, the following conclusion can be drawn: 
Observation 1: for previous SSB based measurement, there can be only one frequency layer in one MO. The measurement capabilities based on MO or layer are the same. 
Proposal 1: To avoid the confusion about the capabilities dependency on MO or frequency layer for CSI-RS, it’s better to align the one MO configuration with one frequency layer.
Observation 2: 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 2: 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 3: all CSI-RS resources in the same MO will have the same bandwidth.
Observation 3: RSRP performance degrade a lot especially for SCS=30KHz and 60KHz even with 3us timing offset.
[bookmark: _GoBack]Proposal 4: side condition of the receiving timing difference between serving cell and neighbouring cell needs to be defined if associatedSSB is not configured for CSI-RS based measurement.
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