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1. Introduction

In NR, the CSI-RS based RRM measurements can be configured for mobility. In this contribution, we provide the discussion on the requirements on CSI-RS based measurements.
2. Discussion
In RAN1, the followings have been agreed on CSI-RS resources used for mobility in [1].
	Agreement from RAN1 #91:

· For each CSI-RS resource, at most one associated SSB can be configured 

· If associated SSBs are configured for CSI-RS, maximum N1=96 number of CSI-RS resources can be configured per frequency layer

· M>=1 number of CSI-RS resources per associated SSB can be configured

· If associated SSBs are not configured for CSI-RS, maximum N2>=1 number of CSI-RS resources can be configured per frequency layer

· In this case, UE may assume that the carrier is synchronized with the serving cell.

Agreement from RAN1 2018 Ad-hoc #1:

· If associated SSB is configured:

· UE may base the timing of the CSI-RS resource(s) to the timing of the cell, given by the Cell_ID of the CSI-RS resource configuration.

· Additionally, if the associated SS/PBCH block is configured, the higher layer parameter qcled-SSB further indicates whether or not the associated SS/PBCH block and the CSI-RS resource(s) are quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

· If associated SSB is not configured:

· UE is required to perform measurements based on CSI-RS(s), even if SS/PBCH block(s) with corresponding cell ID are not detected.

· UE shall base the timing of the CSI-RS resource(s) to the timing of the serving cell.


The UE can be indicated with CSI-RS resources configuration by network. UE shall be able to perform CSI-RS based measurements according to CSI-RS configuration. 

If associated SSB is configured for a CSI-RS resource, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB. Once UE is required to perform measurements on the CSI-RS resource, then it can be assumed that UE has detected the associated SSB given by the CSI-RS resource configuration. So, the UE has already known the timing information of the corresponding cell. UE could derive the timing of CSI-RS resource from the timing information of the corresponding cell.
If associated SSB is not configured for a CSI-RS resource, UE could derive the timing of CSI-RS resource from the timing information of the serving cell.

Hence, it can be assumed that UE has known sufficient timing information before performing CSI-RS based measurement. The CSI-RS based measurement reporting is suggested as one measurement period of CSI-RS based measurements.
Proposal 1: It is suggested that the measurement reporting delay for a CSI-RS resource is defined as one measurement period of CSI-RS based measurement, which can be expressed as: TCS-RS_measurement_period.

RAN4 needs to study the CSI-RS measurement requirements, including measurement period, measurement accuracy of CSI-RS related measurement quantities and the corresponding side condition.

Based on the agreed simulation assumptions in [2], the simulation results of CSI-RSRP measurement performance are provided in [3]. It can be observed that the CSI-RSRP measurement accuracy is impacted by measurement bandwidth, CSI-RS resource density and the number of measurement samples. In order to achieve the same measurement accuracy performance, more measurement samples shall be used for filtering when a sparser CSI-RS resource is configured or when a smaller measurement bandwidth is used.
Proposal 2: The CSI-RS based measurement period can be determined by both CSI-RS resource density and measurement bandwidth, which can be expressed in Table 1.

Table 1: TCSI-RS_measurement_period for different configurations
	Configuration
	Measurement bandwidth [RB]
	CSI-RS resource Density
	TCSI-RS_measurement_Period

	0
	24
	1
	[10]*CSI-RS period

	1
	48
	1
	[TBD]*CSI-RS period

	2
	≥96
	1
	[TBD]*CSI-RS period

	3
	≥24
	3
	[3]*CSI-RS period


3. Conclusions

This contribution provides the analysis on the CSI-RS based measurements requirements in NR. The following proposals are provided:
Proposal 1: It is suggested that the measurement reporting delay for a CSI-RS resource is defined as one measurement period of CSI-RS based measurement, which can be expressed as: TCS-RS_measurement_period.

Proposal 2: The CSI-RS based measurement period can be determined by both CSI-RS resource density and measurement bandwidth, which can be expressed in Table 1.
Table 1: TCSI-RS_measurement_period for different configurations
	Configuration
	Measurement bandwidth [RB]
	CSI-RS resource Density
	TCSI-RS_measurement_period

	0
	24
	1
	[10]*CSI-RS period

	1
	48
	1
	[TBD]*CSI-RS period

	2
	≥96
	1
	[TBD]*CSI-RS period

	3
	≥24
	3
	[3]*CSI-RS period
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