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Introduction
Measurement based on SSB has been discussed extensively in previous meetings, however, discussions on CSI-RS based measurement were deferred to the end of December 2017 [1], and are planned to be started from this meeting. So, in this paper, we discuss about some topics when CSI-RS is configured for measurement. Specifically, we first revist measurement definitions when both SSB and CSI-RS can be configured. Then we investigate CSI-RS based intra-frequency measurement requirements.                
Discussions
Definitions of intra-frequency and inter-frequency measurement
The definitions of intra-frequency and inter-frequency measurement for SSB and CSI-RS separately were agreed in [1]. However, we conceive there can be cases where measurement in the serving cell is using one RS (e.g., SSB) while the configured measurement of other cells is using a different RS (e.g., CSI-RS). Therefore, there is a need to clarify the definitions of intra-frequency and inter-frequency measurement as well as the requirements to follow when different RSs are configured for measurement. 
First of all, it is necessary to differentiate between SSB based measurement and CSI-RS based measurement since the requirements for these two types of RS are different. However, whether to treat a measurement as SSB based or CSI-RS based should be based on the type of RS configured for the neighbour cell, not the type of RS configured for the serving cell, since the measurement requirements to follow are based on the RS configured for the neighbour cell. For instance, if SSB is configured for measurement of the serving cell, and CSI-RS is configured for measurement of the neighbour cell, this should be treated as CSI-RS based measurement. Whether it is CSI-RS based intra-frequency measurement or inter-frequency measurement follows similar definitions as in [1], depending on whether the bandwidth of the CSI-RS for the neighbour cell is within the bandwidth of the SSB for the serving cell and whether the subcarrier spacings of the two RSs are the same. Based on the analysis, we suggest a more general definition as follows   
Proposal 1:Consider the following as definitions of intra-frequency and inter-frequency measurements:  
· Intra-frequency Measurement: A measurement is defined as intra-frequency measurement provided the bandwidth of the RS resource on the neighbour cell configured for measurement is within the bandwidth of the RS resource on the serving cell configured for measurement, and the subcarrier spacings of the two RS resources are the same. It is SSB based intra-frequency measurement if SSB is configured for measurement on the neighbor cell, CSI-RS based intra-frequency measurement if CSI-RS is configured for measurement on the neighbor cell.  
· Inter-frequency Measurement: A measurement is defined as a inter-frequency measurement provided the bandwidth of the RS resource on the neighbour cell configured for measurement is not within the bandwidth of the RS resource on the serving cell configured for measurement, or the subcarrier spacings of the two RS resources are different. It is SSB based inter-frequency measurement if SSB is configured for measurement on the neighbor cell, CSI-RS based inter-frequency measurement if CSI-RS is configured for measurement on the neighbor cell.  
Then when we decide UE’s measurement capability on the number of cells, number of beams to monitor per frequency layer, we suggest not to differentiate between SSB based measurement and CSI-RS based measurement, as in many cases, the efforts of SSB based intra-frequency (inter-frequency) and CSI-RS based intra-frequency (inter-frequency) measurements are similar. 
Proposal 2: Do not differentiate between SSB based measurement and CSI-RS based measurement when defining UE’s capability of number of cells, number of beams to monitor per frequency layer.  

Measurement gaps for CSI-RS based measurement
For CSI-RS based inter-frequency measurement, measurement gaps are always needed since RF retuning is necessary. For CSI-RS based intra-frequency measurement, in addition to the scenarios due to Rx beamforming or mixed numerologies, measurement gaps are also needed when the SSB and CSI-RS are not in the same bandwidth part for neighbour cell, since in this case, UE first needs to switch to the bandwidth part where there exists an SSB, synchronizes to the cell, and obtains the information related to CSI-RS configuration, then switches to the bandwidth part of CSI-RS. 
Observation 1: Measurement gaps are needed for CSI-RS based intra-frequency measurement when there is no SSB in the bandwidth part of CSI-RS for neighbour cell.    
Intra-frequency cell identification requirement
When intra-frequency cell identification is based on CSI-RS, the identification delay would be different from that of SSB based. It needs to include the delay to read CSI-RS configuration information, which further involves PBCH decoding. So the intra-frequency cell identification delay based on CSI-RS is 
Tidentify_intra_CSI-RS = TPSS/SSS_sync + TPBCH_decode + TCSI-RS_config_info + T CSI-RS_measurement_period,
where  TPSS/SSS_sync is the cell detection delay, TPBCH_decode is the PBCH decoding delay, TCSI-RS_config_info is the delay to read CSI-RS configuration information, and T CSI-RS_measurement_period is the measurement period based on CSI-RS. 
Proposal 3: CSI-RS based intra-frequency cell identification delay is Tidentify_intra_CSI-RS = TPSS/SSS_sync + TPBCH_decode + TCSI-RS_config_info + T CSI-RS_measurement_period.            
Conclusion
In this paper, we investigated several issues when CSI-RS is configured for RRM measurement. We have the following observations and proposals:
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