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1. Introduction

In the last meeting, there is discussion on the CSI-RS measurement capability and requirements, a WF was agreed [1]. This contribution provides discussion on this issue.

2. Discussion 
There are two cases for CSI-RS mobility measurement: with associatedSSB, without associatedSSB. On one hand, both are possible deployment. On the other hand, UE behavior is different for the two cases. If associatedSSB is configured, UE need to firstly detect the SSB of the target cell before the measurement of CSI-RS. If associatedSSB is not configured, UE perform CSI-RS measurement base on the timing of serving cell. Taking above into account, it is preferred to specify requirements for both cases to guarantee the performance.

Proposal 1: it is proposed to specify requirements for the case with associatedSSB and the case without associatedSSB. 
The timing of the target CSI-RS resource could either be based on the timing of the serving cell or based on a certain cell. Following is the RAN1 design in TS 38.214:

If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.

If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD'].
According to RAN1 design, if a UE is not configured with associatedSSB, the UE base the timing of the CSI-RS resource on the timing of the serving cell. If a UE is configured with associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. In the specification of CSI-RS based measurement requirements, it is better to follow above RAN1 design.
Proposal 2: for the case without associatedSSB, UE base the timing on its serving cell; for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
In Rel-15, measurement capabilities specified for SSB include number of frequency layer, number of cells and number of SSB. For CSI-RS based mobility measurement, similar measurement capability can be considered, to specify the requirements on the number of frequency layer/cells/CSI-RS resource. 
Considering the trade-off between performance and UE complexity, it is proposed to measure at least [3] CSI-RS frequency layers. The number of NR frequency layers is proposed to be [8] including SSB frequency layers and CSI-RS frequency layers. And the total number of effective carrier frequency layers comprising of different RAT is proposed to be [14]. 
Proposal 3: for the number of frequency layers, it is proposed that UE is capable of measuring:
· [3] CSI-RS frequency layers

· [8] NR frequency layers including SSB frequency layers and CSI-RS frequency layers
· [14] effective carrier frequency layers comprising of different RAT
The number of cell and beam, similar as the requirements specified for SSB, could be defined in the level of frequency layer. And the requirements on number of SSB cells could be baseline to specify the requirements for CSI-RS.
Proposal 4: For each intra-frequency layer, it is proposed that UE is capable of measuring [8] CSI-RS cell
Proposal 5: For each inter-frequency layer, it is proposed that UE is capable of measuring [4] CSI-RS cell
According to RAN1 design, the maximum number of CSI-RS resource is 64 per frequency layer when associated SSB is not configured. And UE can be configured up to 96 CSI-RS resources when associated SSB is configured. Too much CSI-RS resource may increase UE complexity, taking above into consideration, the number of CSI-RS resource is proposed to be [32] for intra-frequency layer, and the number is [24] for each inter-frequency layer.
Proposal 6: For each intra-frequency layer, the number of CSI-RS resource is proposed to be [32].
Proposal 7: For each inter-frequency layer, the number of CSI-RS resource is proposed to be [24].
3. Conclusion
This contribution provides discussion on CSI-RS measurement capability, and the proposals are:
Proposal 1: it is proposed to specify requirements for the case with associatedSSB and the case without associatedSSB.

Proposal 2: for the case without associatedSSB, UE base the timing on its serving cell; for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
Proposal 3: for the number of frequency layers, it is proposed that UE is capable of measuring:
· [3] CSI-RS frequency layers

· [8] NR frequency layers including SSB frequency layers and CSI-RS frequency layers

· [14] effective carrier frequency layers comprising of different RAT

Proposal 4: For each intra-frequency layer, it is proposed that UE is capable of measuring [8] CSI-RS cell
Proposal 5: For each inter-frequency layer, it is proposed that UE is capable of measuring [4] CSI-RS cell
Proposal 6: For each intra-frequency layer, the number of CSI-RS resource is proposed to be [32].
Proposal 7: For each inter-frequency layer, the number of CSI-RS resource is proposed to be [24].
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