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1. Introduction
In the RAN4#92bis and RAN4#93 meeting, there were discussions on CSI-RS based measurements. The discussions were mainly focused on definition of intra/inter frequency measurements and progress was captured in way forward [1] and [2]. The UE measurement capability of CSI-RS based measurements has not been discussed due to lack of consensus on definition of intra frequency and inter frequency measurements for CSI-RS based measurement.
In this contribution we further provide our views on UE measurement capability of CSI-RS based measurements.

2. Discussion
The UE measurement capability of monitoring multiple layers using gaps are specified for SSB based measurement. For example the UE measurement capability for SA in TS38.133 are as follows.
	When monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers using gaps (or without using gaps provided the UE supports such capability) is configured by PCell, the UE shall be capable of performing one measurement of the configured measurement type (SS-RSRP, SS-RSRQ, SS-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers.
……
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
……



In current spec the UE capability of monitoring multiple layers using gaps is specified based on the measurements, e.g. inter-frequency measurements and/or inter-RAT measurements, configured by one prime serving cell. For measurements on one layer, all type of measurements (e.g. SS-RSRP, SS-RSRQ, SS-SINR for SSB based measurements) are included. When CSI-RS based measurements are included, it can be added into type of measurements. The number of monitoring layers would remain unchanged as it is kind of irrelevant of measurement type.
Proposal 1. A UE shall be capable of monitoring at least 7 NR inter frequency layers configured by serving cell. The UE shall be capable of performing measurements including (SS-RSRP, SS-RSRQ, SS-SINR, CSI-RSRP, CSI-RSRQ, CSI-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers. 

The UE capability of number of cells and number of SSBs that the UE shall be capable of performing SSB based measurement are also specified for intra frequency measurement and inter frequency measurement in FR1 and FR2 respectively. Since it is clearly specified for SSB based measurement in current spec, new UE capability of number of cells and number of CSI-RS resources should be specified for CSI-RS based measurements.
Proposal 2. UE capability of number of cells and number of CSI-RS resources that the UE shall be capable of performing CSI-RS based measurement for L3 mobility should be specified.

Regarding the number of cells it is reasonable that UE is capable of performing CSI-RS based intra frequency measurements and inter frequency measurements with the same capability as of performing SSB based intra frequency measurements and inter frequency measurements. It is proposed to use the same number of cells for SSB based measurements.
Proposal 3. UE shall be capable of performing CSI-RS based measurements for at least [8] identified cells in FR1 for intra frequency measurement and at least [4] identified cells in FR1 for inter frequency measurement.
Proposal 4. UE shall be capable of performing CSI-RS based measurements for at least [6] identified cells in FR2 for intra frequency measurement and at least [4] identified cells in FR2 for inter frequency measurement.

With the introduction of CSI-RS based measurements, the total number of cells UE shall be capable of performing measurements are increased. In current spec the UE capability on SSB based measurements are already specified. If it is shared with CSI-RS based measurements, the UE capability on number of cells on SSB based measurements may be compromised. Considering the UE capability, the requirements for total number of cells that UE shall be capable of performing SSB based and CSI-RS based measurements can be introduced.
Proposal 5. FFS the requirements for total number of cells the UE shall be capable of performing SSB based and CSI-RS based measurements.

Regarding the number of CSI-RS resources that UE shall be capable of performing measurement over, maybe more studies are needed. In general, we think larger number of CSI-RS resources than number of SSBs should be specified as CSI-RS resources are supposed be finer beams than SSBs. The configurable CSI-RS resources for a cell could be 96 if MO is configured with associatedSSB, or 64 if not all the CSI-RS resources in the MO is configured with associatedSSB. 
In TS 38.133, the UE measurement capability on number of SSBs to be monitored during L1 measurement period is as follows.
For intra frequency measurements in FR1,
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is no smaller than the number of configured RLM-RS SSB resources.
For intra frequency measurements in FR2,
-	24 SSBs with different SSB index and/or PCI,
For inter frequency measurements in FR1,
-	7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
For inter frequency measurements in FR2,
-	10 SSBs with different SSB index and/or PCI on the inter-frequency layer, and 
Since CSI-RS beams are finer, more beams can be measured by UE. NW can get more useful information from the measurement.
Proposal 6. Number of CSI-RS resources shall be monitored by UE,
[bookmark: _Hlk32229383]-	[24] CSI-RS resources for intra frequency measurements in FR1
-	[48] CSI-RS resources for intra frequency measurements in FR2,
-	[16] CSI-RS resources for inter frequency measurements in FR1,
-	[24] CSI-RS resources for inter frequency measurements in FR2.

3. Conclusion
In this contribution, we provided our views on on aspects of RRM requirements for CSI-RS based L3 measurements. Based on the observations following proposals are present. 
Proposal 1. A UE shall be capable of monitoring at least 7 NR inter frequency layers configured by serving cell. The UE shall be capable of performing measurements including (SS-RSRP, SS-RSRQ, SS-SINR, CSI-RSRP, CSI-RSRQ, CSI-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers. 
Proposal 2. UE capability of number of cells and number of CSI-RS resources that the UE shall be capable of performing CSI-RS based measurement for L3 mobility should be specified. 
Proposal 3. UE shall be capable of performing CSI-RS based measurements for at least [8] identified cells in FR1 for intra frequency measurement and at least [4] identified cells in FR1 for inter frequency measurement.
Proposal 4. UE shall be capable of performing CSI-RS based measurements for at least [6] identified cells in FR2 for intra frequency measurement and at least [4] identified cells in FR2 for inter frequency measurement.
Proposal 5. FFS the requirements for total number of cells the UE shall be capable of performing SSB based and CSI-RS based measurements.
Proposal 6. Number of CSI-RS resources shall be monitored by UE,
-	[24] CSI-RS resources for intra frequency measurements in FR1
-	[48] CSI-RS resources for intra frequency measurements in FR2,
-	[16] CSI-RS resources for inter frequency measurements in FR1,
-	[24] CSI-RS resources for inter frequency measurements in FR2.
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