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1. Introduction

When CSI-RS resources are configured by network for mobility purpose, UE shall be able to perform CSI-RSRP/RSRQ/SINR measurements on each configured CSI-RS resource. The CSI-RS based RRM measurements for mobility have been discussed for several meeting cycles. In this contribution, we provide our further considerations on the requirements on CSI-RS based intra-frequency measurements.
2. Discussion
In RAN4 #87meeting, the following scenarios have been agreed to study for CSI-RS based RRM measurements.

	· Scenario#1: RAN4 at least define CSI-RS based RRM measurement requirements (measurement delay, report delay, measurement accuracy) for the intra-frequency gapless synchronous scenario in FR1 wherein the associated SSB is configured.

· Try to address the concern of chipset vendors on the multiple FFT
· Scenario#2: RAN4 at least define CSI-RS based RRM measurement requirements (measurement delay, report delay, measurement accuracy) for the intra-frequency gapless synchronous scenario in FR1 wherein the associated SSB is not configured.

· Try to address the concern of operators on the deployement limitation, e.g., synchronization.


For Scenario 1, UE could obtain the timing information of neighbour cell based on detecting the associated SSB. When the associated SSB has not been detected, UE is allowed not to perform RRM measurements on the corresponding CSI-RS resource. Based on RAN1 discussion, the SCS of CSI-RS can be always assumed as same as the SCS of PDCCH/PDSCH. If CSI-RS resources are transmitted within active BWP, the FFT size band be determined by the bandwidth of active BWP.
For Scenario 2, it is assumed that UE could obtain the timing information of neighbour cell based on the timing information of serving cell in a synchronous network. As we discussed for MRTD requirements in CA scenario, the timing difference between two cells is related to timing misalignment error and the propagation delay difference. Even for a synchronized network deployment (i.e. timing misalignment error < 3us), the received timing difference between serving cell and neighbour cell could be as large as 33us, which is comparable to half-symbol length for SCS=15KHz and one-symbol length for SCS=30KHz. This received timing difference is unacceptable for CSI-RS based RRM measurement.
Proposal 1: For CSI-RS based measurement, it is suggested that RAN4 define the measurement period requirements for a CSI-RS resource configured with the associated SSB.

The SS-RSRP measurement accuracy in FR1 is defined as ±4.5dB as SINR=-6dB, which include 1.5dB RF margin. The measurement accuracy requirements for SS-RSRP can be reused for CSI-RSRP measurements. 

Based on the agreed simulation assumptions in [1], the simulation results of CSI-RSRP measurement performance are provided in [2-3]. 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 or a smaller measurement bandwidth is configured.
Proposal 2: In FR1, the measurement accuracy requirement for SS-RSRP measurement can be reused for CSI-RSRP measurement.

Proposal 3: The CSI-RS based measurement period TCS-RS_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


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: For CSI-RS based measurement, it is suggested that RAN4 define the measurement period requirements for a CSI-RS resource configured with the associated SSB.

Proposal 2: In FR1, the measurement accuracy requirement for SS-RSRP measurement can be reused for CSI-RSRP measurement.

Proposal 3: The CSI-RS based measurement period TCS-RS_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
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