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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 intra-frequency measurements.
2. Discussion
Based on RAN1 agreements, a CSI-RS resource for mobility can be configured with or without one associated SSB.
If associated SSB is configured for a CSI-RS resource for mobility, 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 RAN4 define the 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 [3-4]. 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 or a smaller measurement bandwidth is configured.
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
	20 samples

	1
	48
	1
	10 samples

	2
	≥96
	1
	5 samples

	3
	≥24
	3
	5 samples


In FR2, UE typically performs reception of downlink signals with Rx beam sweeping operation for the purpose of searching all possible neighbour cells. When a CSI-RS resource is configured with an associated SSB and QCLed to the associated SSB, UE could know which Rx beam can be selected to perform CSI-RS based measurements. In this case, the measurement CSI-RS period does not need to be relaxed. Otherwise, the CSI-RS measurement period may need to be relaxed due to Rx beam sweeping operation.
Proposal 3: For CSI-RS based measurements, RAN4 study whether to relax the measurement period in FR2.

As we discussed for SSB based measurements, the CSI-RS resources configured may not always be available for the intra-frequency measurements for mobility due to several reasons. In DRX mode, CSI-RS occasions may not always occur within DRX active time. When SCS for CSI-RS resources are different with SSB SCS, UE may not support perform SSB measurement and CSI-RS measurement simultaneously. If some CSI-RS occasions occur within measurement gaps, then these CSI-RS occasions are not available for CSI-RS measurements.
Proposal 4: For CSI-RS based measurements, the requirements on measurement period can be scaled in considering of the following scenarios.
· Timing misalignment between CSI-RS resource and DRX cycle on-duration

· Overlapping between CSI-RS resource and SMTC/SSB
· Overlapping between CSI-RS resource and measurement gap
Proposal 5: For CSI-RS based measurements, the scaling principles for SSB based measurements can be reused.

When the CSI-RS resources for mobility are configured outside the UE active BWP, the UE need to perform CSI-RS measurements with gaps.
Proposal 6: For CSI-RS based measurements, the requirements with and without measurement gaps need to be study.

3. Conclusions

This contribution provides the analysis on the CSI-RS based intra-frequency measurement requirements in NR. The following proposals are provided:
Proposal 1: It is suggested that RAN4 define the 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
	20 samples

	1
	48
	1
	10 samples

	2
	≥96
	1
	5 samples

	3
	≥24
	3
	5 samples


Proposal 3: For CSI-RS based measurements, RAN4 study whether to relax the measurement period in FR2.

Proposal 4: For CSI-RS based measurements, the requirements on measurement period can be scaled in considering of the following scenarios.

· Timing misalignment between CSI-RS resource and DRX cycle on-duration

· Overlapping between CSI-RS resource and SMTC/SSB

· Overlapping between CSI-RS resource and measurement gap
Proposal 5: For CSI-RS based measurements, the scaling principles for SSB based measurements can be reused.

Proposal 6: For CSI-RS based measurements, the requirements with and without measurement gaps need to be study.
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