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1. Introduction
At the RAN4 #92bis meeting, RAN4 discussed CSI-RS parameters for CSI-RS based L3 measurement and the WF was agreed [1]. Regarding CSI-RS configurations, followings are captured in [1].
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.

In this contribution, we propose CSI-RS parameters for RRM core requirements, i.e., the number of PRBs and density, for L3 measurement.
2. Discussion 
Thanks to flexible configurations of CSI-RS, more use cases could be assumed for CSI-RS-based L3 measurement compared to that of SSB, e.g., bandwidth part switching for UE power saving, SCell without SSB, and so on. More requirements are desirable for adopting these variable use cases. Therefore, 2 sets of CSI-RS configurations with different CSI-RS density should be introduced. 
Proposal 1: The number of CSI-RS configurations sets should be 2 considering the flexibility of CSI-RS parameters, i.e., N=2.
Table 1 shows the number of CSI-RS REs depending on the number of PRBs and the density [2]. From the table, we can see that the number of CSI-RS REs can be highly different from that of SSB (144 REs). At the last meeting, it was agreed to introduce at least 48 PRBs of CSI-RS, while the density is still open for discussion [1]. Our preference is that the density should be 1 for 48 PRBs.  That is because, if the density is 3, the number of CSI-RS REs is 144 and same for that of SSB-based L3 measurement. Therefore, the number of CSI-RS should be different from that of SSS to cover different use cases.
Observation 1: In the case of 48 PRBs of CSI-RS, if density is 3, number of REs will be same as SSB based L3 measurement.
Proposal 2: When 48 PRBs of CSI-RS are configured, the density should be 1 to make the number of CSI-RS REs different from being same as that of SSS.



Table 1. The number of REs of CSI-RS 
	
	
	Density

	
	
	1
	3

	Number of 
PRBs
	24
	24
	72

	
	48
	48
	144

	
	96
	96
	288

	
	192
	192
	576

	
	264
	264
	792



As another requirement, CSI-RS REs should be larger than 144, since we are still missing for the requirements with large number of REs. Though more REs can lead to improve measurement accuracy and reduce necessary number of measurement samples, it might be a corner case to use CSI-RS with large number of PRBs. Table 2 shows maximum number of PRBs for each UE channel bandwidth and SCS of FR1 and FR2[3][4]. From this table, for example 192 PRBs of CSI-RS cannot be configured when SCS is 60 kHz and BW is 100 MHz in FR2. We think the case that the number of PRBs is 96 and the density is 3, in other words, the number of REs is 288 is preferable for one of the sets of CSI-RS configurations because there are more REs than SSS and it can be used in comparatively many combinations of SCS and BW.
Observation 2: Some restrictions occur to configurations of number of CSI-RS because of maximum UE channel bandwidth.
Proposal 3: Support the case that the number of CSI-RS PRBs is 96 and the density is 3, which makes the number of REs more than that of SSS and can be used in comparatively many combinations of UE channel bandwidth and SCS.
Table 2. Maximum number of PRBs for each UE channel bandwidth and SCS
	
	
	SCS

	
	
	FR1
	FR2

	
	
	15kHz
	30kHz
	60kHz
	60 kHz
	120 kHz

	BW
	5 MHz
	25
	11
	
	
	

	
	10 MHz
	52
	24
	11
	
	

	
	15 MHz
	79
	38
	18
	
	

	
	20 MHz
	106
	51
	24
	
	

	
	30 MHz
	160
	78
	38
	
	

	
	40 MHz
	216
	106
	51
	
	

	
	50 MHz
	270
	133
	65
	66
	32

	
	60 MHz
	
	162
	79
	
	

	
	80 MHz
	
	217
	107
	
	

	
	90 MHz
	
	245
	121
	
	

	
	100 MHz
	
	273
	135
	132
	66

	
	200 MHz
	
	
	
	264
	132

	
	400 MHz
	
	
	
	
	264



3. Conclusion
In this contribution, we proposed that the number of configuration sets and the number of PRBs and the density should be specified for CSI-RS based L3 measurement. Observations and proposals are shown below.

Observation 1: In the case of 48 PRBs of CSI-RS, if the density is 3, number of REs will be same as SSB based L3 measurement, i.e., N=2.
Observation 2: Some restrictions occur to configurations of number of CSI-RS because of maximum UE channel bandwidth.
Proposal 1: The number of CSI-RS configurations sets should be 2 considering the flexibility of CSI-RS parameters.
Proposal 2: When 48 PRBs of CSI-RS are configured, the density should be 1 to make the number of CSI-RS REs different from being same as that of SSS.
Proposal 3: Support the case that the number of CSI-RS PRBs is 96 and the density is 3, which makes the number of REs more than that of SSS and can be used in comparatively many combinations of UE channel bandwidth and SCS.
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