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1. Introduction
In RAN4#95-e meeting, a WF [1] on CSI-RS based L3 measurement capability and requirements was agreed. 
Agreement on topic#1: measurement capability
· CSI-RS measurement capability requirements are defined based on per frequency layer
· FFS: CSI-RS and SSB for mobility configured in the same MO are counted as [2] layers
· UE shall be able to measure at least
· 1 SSB intra-frequency layer and [1] CSI-RS intra-frequency layer per serving cell
· 7 SSB inter-frequency layers and [7] CSI-RS inter-frequency layers
· [8] NR inter-frequency layers including SSB and CSI-RS in total, 
· and 13 NR inter-frequency and inter-RAT layers in total
· During each layer 1 measurement period,  the UE shall be capable of performing CSI-RSRP, CSI-RSRQ and CSI-SINR measurements for at least:
· 8 identified cells for FR1, and 6 identified cells for FR2 , for each intra-frequency layer
· 4 identified cells for FR1, and 4 identified cells for FR2,  for each inter-frequency layer
· The number of CSI-RS resource/beams to be monitored for UE shall be at least
· [14/32] CSI-RS resources for intra frequency measurements in FR1, [24/32] CSI-RS resources for intra frequency measurements in FR2,
· [7] CSI-RS resources for inter frequency measurements in FR1, [14] CSI-RS resources for inter frequency measurements in FR2.
· FFS the values in [] and FFS the relation to maxNumberCSI-RS-RRM-RS-SINR limitation
· Per FR2 band, intra-frequency CSI-RS measurement for neighbour cells is only required for PCC/PSCC or one of SCell if there is no PCC/PSCC on that band. UE shall also be capable of at least 2 SSBs and 2 CSI-RS resources on serving cell per CC in the same band.

[bookmark: OLE_LINK26][bookmark: OLE_LINK27]In last RAN 88e meeting, a Rel-16 WI Exception for CSI-RS based L3 measurement was approved including UE measurement capability requirement
· Relation between CSI-RS layer and SSB layer
· [bookmark: OLE_LINK25]Whether multiple MOs can be counted as one frequency layer
· How to count SSB frequency layers
· Number of CSI-RS layers/cells/beams
In this contribution, we provide our further consideration on CSI-RS based UE measurement capabilities.
2. Discussion
· Relation between CSI-RS layer and SSB layer
· Agreement: CSI-RS measurement capability requirements are defined based on per frequency layer
· FFS: CSI-RS and SSB for mobility configured in the same MO are counted as [2] layers

For CSI-RS layer, as RAN4 has agreed to only define intra-frequency and inter-frequency measurements assuming that all CSI-RS resources in the same MO have the same BW. One MO with CSI-RS is identical to 1 CSI-RS frequency layer, and different MOs are different frequency layers. For example, if two MOs for SSB and for CSI-RS mobility measurement are configured on the same NR carrier, they should be taken as two different frequency layers. Or if the same MO is configured with both SSB and CSI-RS mobility measurement, they should also be taken as two different frequency layers.
Therefore, considering the buffer and processing resource for RRM, CSI-RS and SSB frequency layers should be counted as different frequency layers. 
Proposal 1: Considering the different buffer and processing for RRM, MO(s) configured for SSB and/or CS-RS mobility measurement should be taken as different NR frequency layers.
· How to count SSB frequency layers
For the frequency layer of a CSI-RS MO with associated SSB may be overlapped with an SSB frequency layer UE needs to measure. In our view, the number of SSB frequency layers is the total number of “carrier frequencies” including
· ssbfrequency configured for ssb-ConfigMobility, and 
· ssbfrequency configured for associatedSSB with CSI-RS-ResourceConfigmobility, and 
· the ssbfrequency is counted only once if the ssbfrequency in above bullets are the same, or ssbfrequency in multiple MOs are the same.   
Proposal 2: The number of SSB frequency layers is the total number of “carrier frequencies” including
· ssbfrequency configured for ssb-ConfigMobility, and 
· ssbfrequency configured for associatedSSB with CSI-RS-ResourceConfigmobility, and 
· the ssbfrequency is counted only once if the ssbfrequency in above bullets are the same, or ssbfrequency in multiple MOs are the same.     

· Number of frequency layers to be monitored
· Agreement: UE shall be able to measure at least
· 1 SSB intra-frequency layer and [1] CSI-RS intra-frequency layer per serving cell
· 7 SSB inter-frequency layers and [7] CSI-RS inter-frequency layers
· [8] NR inter-frequency layers including SSB and CSI-RS in total, 
· and 13 NR inter-frequency and inter-RAT layers in total

As agreed in RAN4, no requirements in Rel-16 for the case associatedSSB is not configured for CSI-RS. CSI-RS based L3 measurement does not add additional frequency layers and cells to be monitored on top of the number specified for SSB based measurement. So it is proposed to define at least [7] NR inter-frequency layers including SSB and CSI-RS layers in total.
Proposal 3: UE shall be able to measure at least 7 effective NR frequency layers in total excluding NR serving carrier(s), including SSB frequency layers and CSI-RS frequency layers.

· Number of cells to be monitored per frequency layer
· During each layer 1 measurement period,  the UE shall be capable of performing CSI-RSRP, CSI-RSRQ and CSI-SINR measurements for at least:
· 8 identified cells for FR1, and 6 identified cells for FR2, for each intra-frequency layer
· 4 identified cells for FR1, and 4 identified cells for FR2, for each inter-frequency layer

As agreed in RAN4 last meeting, the number of cells to be monitored per frequency layer for L3 CSI-RS is just reused as that of SSB. Considering real network deployment, there is not so many cells for one UE to conduct measurement at the same time. Similarly, we think the cells to be monitored through CSI-RS based L3 measurement could be at least a subset of the cell to be monitored through SSB. So these cells should be shared by CSI-RS and SSB measurement. 
Proposal 4: Support shared capability on number of cells for CSI-RS&SSB.

· Number of CSI-RS to be monitored per frequency layer
· The number of CSI-RS resource/beams to be monitored for UE shall be at least
· [14/32] CSI-RS resources for intra frequency measurements in FR1, [24/32] CSI-RS resources for intra frequency measurements in FR2,
· [7] CSI-RS resources for inter frequency measurements in FR1, [14] CSI-RS resources for inter frequency measurements in FR2.
· FFS the values in [] and FFS the relation to maxNumberCSI-RS-RRM-RS-SINR limitation

According to TS38.214, the maximum number of CSI-RS resource for each UE is set to be 64 per frequency layer when associated SSB is not configured. And UE can be configured up to 96 CSI-RS resources if associated SSB is configured. Considering mobility performance and UE’s complexity, CSI-RS for mobility measurement should be much less than the maximum number of all CSI-RS resource. We prefer reusing the values of SSB beams. 
[bookmark: OLE_LINK5]Proposal 5: The number of CSI-RS resource/beams to be monitored for UE shall be at least 
· 14 CSI-RS resources for intra frequency measurements in FR1, 24 CSI-RS resources for intra frequency measurements in FR2,
· 7 CSI-RS resources for inter frequency measurements in FR1, 14 CSI-RS resources for inter frequency measurements in FR2.
3. Conclusion
In this contribution, we discussed the CSI-RS based UE measurement capabilities, and give our proposal as follows.
Proposal 1: Considering the different buffer and processing for RRM, MO(s) configured for SSB and/or CS-RS mobility measurement should be taken as different NR frequency layers.
Proposal 2: The number of SSB frequency layers is the total number of “carrier frequencies” including
· ssbfrequency configured for ssb-ConfigMobility, and 
· ssbfrequency configured for associatedSSB with CSI-RS-ResourceConfigmobility, and 
· the ssbfrequency is counted only once if the ssbfrequency in above bullets are the same, or ssbfrequency in multiple MOs are the same.
Proposal 3: UE shall be able to measure at least 7 effective NR frequency layers in total excluding NR serving carrier(s), including SSB frequency layers and CSI-RS frequency layers.
Proposal 4: Support shared capability on number of cells for CSI-RS&SSB.
Proposal 5: The number of CSI-RS resource/beams to be monitored for UE shall be at least 
· 14 CSI-RS resources for intra frequency measurements in FR1, 24 CSI-RS resources for intra frequency measurements in FR2,
· 7 CSI-RS resources for inter frequency measurements in FR1, 14 CSI-RS resources for inter frequency measurements in FR2.
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