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Introduction
In RAN4#92, we agreed on workplan [1] for defining requirements for CSI-RS based L3 mobility. In this paper we provide our views on the definition of intra and inter-frequency
Discussion
Background
For SSB based measurements we already have definitions for intra-frequency and inter-frequency measurements. Intra-frequency measurements are where the SSB of neighbor cell has the same location and SCS as that of serving cell. All other measurements are considered inter-frequency. With this definition for intra-frequency we could measure the serving cell and neighbor cells at the same time. We could potentially use a very similar definition for intra and inter-frequency measurements for CSI-RS based measurements too. 
Intra and inter-frequency definitions
For CSI-RS based measurements the UE can measure the neighbor cells simultaneously with serving cell, if the neighbor cell CSI-RS has the same SCS as serving cell and is contained within the bandwidth of CSI-RS from serving cell. However, in order to compare CSI-RS measurements from two different cells, ideally, they should pass through the same RF path so that they see the same RF droop etc. Else measurement inaccuracy will be higher. Thus, we propose the intra-frequency definition as where the SCS, BW and location of neighbor cell CSI-RS the same as that of serving cell. 
Proposal 1: CSI-RS measurements to be considered intra-frequency if the CSI-RS of neighbor cell has the same location, bandwidth, SCS  and CP duration as that of serving cell. 
Proposal 1a: All CSI-RS measurements that don’t fall under proposal 1 are considered inter-frequency. 
Gaps
With the above definition of intra and inter-frequency measurements, when does the UE need gaps to measure. Gaps will be needed when the CSI-RS SCS is different from active BWP or CSI-RS is not fully contained within the active BWP of the UE. 
Proposal 2: The UE will need gaps for CSI-RS based measurements if
a) The SCS of CSI-RS is different from active BWP
b) The CSI-RS is not fully contained within the active BWP
c) The CP of cells to be measured are different from that of active BWP 
One difference between gaps for SSB based measurements and CSI-RS based measurements would be the time needed for the UE to tune for measurements and tune back. In SSB based measurements the UE just needs to tune its RF to capture samples for searcher. The searcher can then process the samples in offline or online manner. However, for CSI-RS based measurements, not only the RF needs to be re-tuned, but the baseband DL data path will need to be re-programmed too. As such the tune times here will be closer to that for BWP switch rather than the 500 us assumed for SSB based measurements. 
Observation 1: The tuning time for CSI-RS based inter-frequency  measurements will be of same order as BWP switch.  

Conclusions
Proposal 1: CSI-RS measurements to be considered intra-frequency if the CSI-RS of neighbor cell has the same location, bandwidth, SCS and CP as that of serving cell. 
Proposal 1a: All CSI-RS measurements that don’t fall under proposal 1 are considered inter-frequency. 
Proposal 2: The UE will need gaps for CSI-RS based measurements if
a) The SCS of CSI-RS is different from active BWP
b) The CSI-RS is not fully contained within the active BWP
c) The CP of cells to be measured are different from that of active BWP 
Observation 1: The tuning time for CSI-RS based inter-frequency  measurements will be of same order as BWP switch.  
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