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1. Introduction

In the last meeting, there is discussion on the CSI-RS measurement capability and requirements, no consensus was reached. This contribution provides further discussion on the measurement capability.

2. Discussion 
2.1 UE measurement capability on number of frequency layers to be monitored
According to the discussion in the last meeting, UE shall be able to measure at least [8] NR inter-frequency layers including SSB and CSI-RS in total [1], the value of 8 with square bracket can be further checked by companies. 
One open issue is whether CSI-RS and SSB configured in the same MO are counted as [2] layers. Based on the discussion in the last meeting, different companies have different views. Some companies think that CSI-RS and SSB configured in the same MO are counted as 2 layers, since CSI-RS are measured with separate computation and memory resources from SSB. While some companies think that CSI-RS and SSB configured in the same MO can be merged as one frequency layer if some time domain and frequency domain restriction are fitted, for example, CSI-RS BW contains the SSB BW and CSI-RS symbols are covered by the SMTC. From our point of view, if the time domain and frequency domain restriction are met, we are OK that CSI-RS and SSB configured in the same MO are counted as one layer. However, SSB and CSI-RS in the same MO are not expected to meet the limitation all the time, it is up to network implementation and the restriction on network configuration are not expected. If the time domain and frequency domain restriction are not met, SSB and CSI-RS in the same MO are counted as two layers. In this case, compared with only SSB based measurement, the introduction of CSI-RS based measurement will increase the number of frequency layers UE needs to monitor. Reusing Rel-15 requirement, i.e. 7 frequency layers which is specified only consider SSB based measurement, is not reasonable. Taking above consideration into account, we support to introduce 8 NR inter-frequency layers including SSB and CSI-RS in total.
Proposal 1: it is proposed that UE is capable of measuring 8 NR frequency layers including SSB and CSI-RS.   
2.1 UE measurement capability on number of beams to be monitored

Following are the agreements in the last meeting, further discussion is necessary.
	· 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.


For FR1, from CMCC point of view, one possible deployment is to cover whole cell with 32 beams, 8 beams in horizontal domain and 4 beams in vertical domain. Actually, taking multiple cells into consideration, more beams than 32 are need to be monitored. However, we understand UE concern on the complexity, 32 CSI-RS resources for intra frequency measurements in FR1 are proposed. For FR2, more beams than FR1 are expected, [48] CSI-RS resources for intra frequency measurements in FR2 is proposed.
For the number of CSI-RS resources for inter-frequency measurement, current candidate values are same as the requirements specified for SSB based measurement. Since CSI-RS beam is expected to be finer than that of SSB, reusing the SSB requirements is not reasonable. 14 CSI-RS resources for inter frequency measurements in FR1, 28 CSI-RS resources for inter frequency measurements in FR2 are proposed.  
Proposal 2: for intra-frequency measurement, the number of CSI-RS resource is proposed to be 32 for FR1 and 48 for FR2.
Proposal 3: for inter-frequency measurement, the number of CSI-RS resource is proposed to be 14 for FR1 and 28 for FR2.
3. Conclusion
This contribution provides discussion on CSI-RS measurement capability, and the proposals are:
Number of frequency layers to be monitored
Proposal 1: it is proposed that UE is capable of measuring 8 NR frequency layers including SSB and CSI-RS. 
Number of beams to be monitored
Proposal 2: for intra-frequency measurement, the number of CSI-RS resource is proposed to be 32 for FR1 and 48 for FR2.

Proposal 3: for inter-frequency measurement, the number of CSI-RS resource is proposed to be 14 for FR1 and 28 for FR2.
4. Reference
[1] R4-2009009, WF on CSI-RS based L3 measurement capability and requirements, OPPO
