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1. Introduction

The SSB based requirements are under discussing in RAN4 for NSA scenario while the SSB based requirement for SA scenario will start from this meeting. The CSI-RS related RRM was not touched yet. Regarding the CSI-RS design, in last RAN1 meeting, the RRC parameters were approved in [1]. Based on the gain analysis and progress among groups, we would like to discuss the CSI-RS related RRM plan in this contribution.
2. Gain by using CSI-RS in the mobility

One of the most important gains from CSI-RS based RRM is more options on the reference signal BWs, that is, more BW candidates for CSI-RS which can support wider BW. In [1], the candidate of CSI-RS-measurementBW-size are {24, 48, 96, 192, 268} PRBs, and therefore it may increase the accuracy/delay for measurement or cell/beam measurement or improve the reliability of RLM evaluation. 
However, current SSB based RRM can at least fulfil the basic mobility performance requirement for the NR network since the mobility impact is always one of the criteria to define the requirement during SSB related RRM discussion. In that sense, the SSB based RRM requirement can at least meet the basic mobility demand in NR system. 
In LTE requirements, the minimum CRS measurement BW is 6PRBs when the system BW can be up to 20MHz(100PRBs),  and for NR FR1 RRM, 20PRBs SSBs are used when the system BW can be up to 50MHz(270PRBs) for SCS=15kHz and 100MHz(273PRBS) for SCS=30kHz (the available reference signal REs per PRB used for measurement can also be more than LTE case if also take DMRS into account). For FR2 RRM, since higher SCS is used and the maximum CBW is 400MHz for SCS=120kHz and 200MHz for SCS=60kHz, the system BW occupy 264 PRBs for both 60kHz and 120kHz SCS. So based on the bandwidth configuration of NR in TS38.104, the following table can be summarized,

	RAT
	Max CBW
	Minimum measurement BW(RS_BW)
	Percentage relation = RS_BW/CBW

	LTE (SCS=15kHz)
	100PRBs
	6PRBs
	6%

	NR FR1(SCS=15kHz)
	270PRBs
	20PRBs
	7.4%

	NR FR1(SCS=30kHz)
	273PRBs
	20PRBs
	7.3%

	NR FR1(SCS=60kHz)
	135PRBs
	20PRBs
	14.8%

	NR FR2(SCS=60kHz)
	264PRBs
	20PRBs
	7.6%

	NR FR2(SCS=120kHz)
	264PRBs
	20PRBs
	7.6%


So regarding the percentage relation between reference signal and system BW, the SSB based RRM measurement can support the basic mobility demand for NR.(here we use LTE case as a baseline for comparison).

Even though CSI-RS can be flexible scheduled for serving cell beam management in each BWP, the measurement delay/accuracy depends on the density of CSI-RS and the periodicity of CSI-RS. Within SSB burst set there are multiple SSBs with different index for different Tx beam, that is, UE might be able to train all the Tx beans within one single SSB burst; however, to train all the Tx beams by using CSI-RS might take much longer time. 

Thus, the wider BW options for CSI-RS might be like an enhancement to the RRM performance but don’t need to be a baseline requirement in R15, and SSB based RRM requirement can at least guarantee the basic mobility demand for NR system.
Observation 1: wider BW options for CSI-RS might be like an enhancement to the RRM performance compared with SSB.
3. Current RAN1/RAN2 progress 

In [1], the detailed RRC parameters for CSI-RS configurations are listed, after reviewing all the information in the parameter sheet, it is found that RAN1 has completed most of the parameters but still missing some of them to be specified, and RAN2 didn’t complete to capture configurations into the RAN2 spec yet. For example, in the Mobility sub-group in the parameter sheet in [1], the RE mapping pattern for CSI-RS is still empty which means RAN1 has non conclude the candidates patterns for RAN2 to configure.
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in specification
	New or existing parameter
	Parameter name in text
	Description
	Value range
	Default value
	UE specific/Cell specific
	Specification
	Comment
	Modified

	Mobility
	38.211
	 
	csi-rs-ResourceConfig-Mobility
	resourceElementMappingPattern
	RE-Mapping-Pattern
	New
	RE-Mapping-Pattern
	RE mapping pattern for CSI-RS
	 
	 
	UE specific
	38.331
	To be included in CSI-RS-Config-Mobility
	Y


So we don’t think that RAN4 can perform evaluation for CSI-RS related RRM with the undecided parameters from other groups. 

Observation 2: some of the parameters of CSI-RS design are still missing.

4. Current RRM requirement progress in RAN4
Regarding the current RAN4 progress, the SSB based requirements are under discussing in RAN4 for NSA scenario while the SSB based requirement for SA scenario will start from this meeting. The CSI-RS related RRM was not fully touched yet, including both NSA and SA. More specifically, to specify CSI-RS based RRM requirement, it will include at least CSI-RS based cell measurement, beam identification/measurement, RLM and so on, for both SA and NSA.
Observation 3: No any CSI-RS related RRM requirement has been specified in TS38.133 yet.
5. Conclusion
Considering the gain and time/load consuming aspects together for CSI-RS, we would like to propose for the CSI-RS RRM plan in RAN4:

Proposal: postpone to specify the CSI-RS related RRM requirements to R16.
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