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1. Introduction

The WI on RRM requirements for CSI-RS based L3 measurement was agreed in [1]. The objectives are duplicated as below.
	This new WID proposed to specify RRM requirements for CSI-RS based L3 measurements with the following aspects,
· 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 




This paper focus on the definition of CSI-RS based intra-frequency and inter-frequency measurement definition.
2. Discussion
At the NR early discussion phase, RAN4 had sent an LS to RAN1 and RAN2 on the definition of Intra-frequency and Inter-frequency measurements [2]. The intra-frequency and inter-frequency measurement definition of CSI-RS based RRM measurement is mentioned in the LS, and the corresponding content is duplicated as below.
	· CSI-RS based RRM Measurements:

· 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 are 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 are different.


During the RAN1 #96bis meeting, RAN1 has agreed an LS reply in [R1-1905909]. It is agreed in the LS that CSI-RS resources in the same MO shall have the same centre frequency (i.e., startPRB + floor(nrofPRBs/2)) value and have the same SCS. We are agreed with the conclusion from RAN1, as this principle can simplify the RAN2 measurement object configuration design.
Proposal 1: The conclusion in the RAN1 LS reply [R1-1905909] is confirmed.

With this confirmation, the previous LS reply from RAN4 in [2] seems not rigorous. The LS only considers the bandwidth of CSI-RS resource on the neighbour cell. As per this LS, if the centre frequency of the target CSI-RS resource is not the same as the CSI-RS resource in the serving cell, but the bandwidth of the target CSI-RS is within the bandwidth of the serving CSI-RS resource, the CSI-RS based measurement can be regarded as intra-frequency measurement. This is contradictory with the conclusion from RAN1 which is that different centre frequency in a MO should not be supported. Thus the CSI-RS based intra-frequency frequency measurement definition in RAN4 previous LS reply [2] shall be revisit.
Proposal 2: CSI-RS based intra-frequency frequency measurement definition in RAN4 previous LS reply [R4-1709108] shall be revisit.
RAN1 has agreed in [1] that CSI-RS resources in the same MO shall have the same centre frequency value and have the same SCS. As we know, there may be multiple CSI-RS resources in serving cell. Then the next question is the centre frequency of which CSI-RS resource can be used as the reference point to define intra-frequency MO and inter-frequency MO.
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 signalling IE servingCellMO in ServingCellConfig. Similar, the CSI-RS based intra-frequency measurement can follow such definition as well.
In RAN2 the IE servingCellMO is specified as below, and the IE has provided guidance of deriving the reference centre frequency of CSI-RS measurement (see the yellow highlight).
	servingCellMO

measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   


From our point of view, the above reference point selection of centre frequency of the CSI-RS resources is clear and no issue is identified. Consequently we suggest to specify the CSI-RS based intra-frequency measurement as the following text proposal:

“A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS resource of the serving cell indicated for measurement and the centre frequency of the CSI-RS resource of the neighbour cell in a MO are the same, and the subcarrier spacing of the two CSI-RS resources are also the same.”
Proposal 3: A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS resource of the serving cell indicated for measurement and the centre frequency of the CSI-RS resource of the neighbor cell are the same, and the subcarrier spacing of the two CSI-RS resources are also the same.
Proposal 4: RAN1 shall send LS to RAN2 and RAN1 about the definition of CSI-RS based intra-frequency and inter-frequency measurement in order to avoid misunderstanding since RAN4 previously sent an LS which has a different definition.

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: The conclusion in the RAN1 LS reply [R1-1905909] is confirmed.

Proposal 2: CSI-RS based intra-frequency frequency measurement definition in [R4-1709108] shall be revisit.
Proposal 3: A measurement is defined as a CSI-RS based intra-frequency measurement provided the centre frequency of the CSI-RS resource of the serving cell indicated for measurement and the centre frequency of the CSI-RS resource of the neighbor cell are the same, and the subcarrier spacing of the two CSI-RS resources are also the same.
Proposal 4: RAN1 shall send LS to RAN2 and RAN1 about the definition of CSI-RS based intra-frequency and inter-frequency measurement in order to avoid misunderstanding since RAN4 previously sent an LS which has a different definition.

4. References
[1] RP-191580, New WID on RRM requirements for CSI-RS based L3 measurement
[2]R4-1709108, LS on Definitions of Intra-frequency and Inter-frequency Measurements
8
3

