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1. Introduction
At the RAN4 #92bis and #93 meetings, RAN4 discussed CSI-RS parameters for CSI-RS based L3 measurement and following agreements were reached. 
RAN4#92bis (Chongqing)
· CSI-RS configurations 
· Requirements shall be defined for N sets of CSI-RS configurations (bandwidth of CSI-RS and density of CSI-RS resource)
· Option 1: N =1 
· Option 2: N = 2
· Further decide N based on simulation results for different CSI-RS configurations
· Define requirements at least for 48 PRBs CSI-RS BW configuration. CSI-RS density is FFS.
· Do not define requirements for CSI-RS with 24 PRBs BW and D = 1

RAN4#93 (Reno)
· CSI-RS configurations (bandwidth of CSI-RS and density of CSI-RS resource) used to define requirements
· Define requirements at least for 1 set of configurations
· Option 1: 48PRBs and D = 1 
· Option 2: 48PRBs and D = 3 
· FFS whether to define requirements for additional configurations
· 48PRBs and D = 1 
· 48PRBs and D = 3 
· 96PRBs and D = 1 
· 96PRBs and D = 3 

In this contribution, we propose CSI-RS parameters for RRM core requirements, i.e., the number of PRBs and density, for CSI-RS-based L3 measurement.
2. Discussion 
Thanks to its flexible design, CSI-RS-based L3 measurement can be applied for variety of use cases compared to that of SSB, e.g., bandwidth part without SSB and SCell without SSB. We should have requirement that covers different use cases. Table 1 shows the number of CSI-RS REs depending on the number of PRBs and the density. From the table, we can see that the number of CSI-RS REs can be greatly different from that of SSB (127 REs for SSS). 



Table 1. The number of REs of CSI-RS 
	
	Number of PRBs

	
	24
	48
	96
	192
	264

	Density
	1
	24
	48
	96
	192
	264

	
	3
	72
	144
	288
	576
	792
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Observation: The number of PRBs for CSI-RS is greatly different compared to that of SSB (127 REs for SSS).
Proposal 1: Core requirements for CSI-RS-based L3 measurements should be able to cover various CSI-RS configurations.

Table 2 shows CSI-RS parameters for other RRM core requirements. For the core requirements for RLM, BFD and CBD, the number of PRBs and density are 24>= and 3, respectively. Here, we note that the number of PRBs for BFD/CBD is not specified in RAN4 core requirements, but the minimum value should be 24 based on RAN1 and RAN2 specifications. On the other hand, those values are 48 and 3 for L1-RSRP, since requirements for L1-RSRP measurement should be able to be performed with single measurement sample (M=1). Considering that L3 measurement is performed with time-domain averaging, it is straightforward to follow values for RLM, BFD and CBD, which is 24>= and 3. In addition, it is beneficial that the requirements can cover the case for density =1. Considering that the number of REs is 72 for (PRB, density)=(24, 3), it should be possible to cover the case with (PRB, density)=(96>=, 1).

Table 2. Core requirements for CSI-RS based 
	
	PRB
	Density

	RLM
	24>=
(Sec. 8.1.3.2)
	3
(Sec. 8.1.3.2)

	BFD, CBD
	N/A (24>= based on RAN1, 2 limitation)
	3
(Sec. 8.5.3.2, 8.5.6.2)

	L1-RSRP
	48
(Sec. 10.1.19.2.1, 10.1.20.2.1)
	3
(Sec. 9.5.4.2)



Proposal 2: For CSI-RS based L3 measurement, two patterns of configuration sets should be adopted as below under the same delay requirement.
· Number of PRBs ≧24, Density = 3
· Number of PRBs ≧96, Density = 1
3. Conclusion
In this contribution, we proposed the number of PRBs and density for CSI-RS based L3 measurement. Observations and proposals are shown below.
Observation: The number of PRBs for CSI-RS is greatly different compared to that of SSB (127 REs for SSS).
Proposal 1: Core requirements for CSI-RS-based L3 measurements should be able to cover various CSI-RS configurations.
Proposal 2: For CSI-RS based L3 measurement, two patterns of configuration sets should be adopted as below under the same delay requirement.
· Number of PRBs ≧24, Density = 3
· Number of PRBs ≧96, Density = 1
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