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1 	Introduction
In last meeting, there is agreed CR about CSI-RS RLM[1]. The evaluation time for INS and OOS are defined for CSI-RS with density=3.
	The values of Mout and Min used in Table 8.1.3.2-1 and Table 8.1.3.2-2 are defined as: 
· Mout = 20 and Min = 10, if the CSI-RS resource configured for RLM is transmitted with Density =3.

Table 8.1.3.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1
	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	max(200, ceil(Mout×P)×TCSI-RS)
	max(100, ceil(Min×P) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Mout×P)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P) × TDRX
	ceil(Mout×P) × TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.



Table 8.1.3.2-2: Evaluation period TEvaluate_out and TEvaluate_in for FR2
	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	max(200, ceil(Mout×P×N)×TCSI-RS)
	max(100, ceil(Min×P×N) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P×N)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Mout×P×N)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P×N) × TDRX
	ceil(Mout×P×N) × TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.






However, the evaluation time is not defined for CSI-RS with D=1. In this contribution, we provide our simulation results for CSI-RS with D=1 for 96RB.
2 Simulation results
The agreed simulation parameters can be found in [1]. The detailed simulation parameters and assumptions are given in Table 1 and Table 2.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency
	4 GHz; 30 GHz

	DRX
	No

	BS transmit antennas for SS blocks
	1 tx or single layer transmissions

	UE receive antennas
	Case A: 2  rx (uncorrelated with equal gain, no rx beamforming);
Case B: 2 rx with rx beamforming Note

	Number of samples
	10,20,40

	Slot length
	14 symbols

	CP Length
	Normal

	Propagation conditions
	For 4 GHz: AWGN, EPA5, ETU30 (for 15 kHz SCS), ETU70 (for 15 kHz SCS);
For 30 GHz: AWGN, CDL-C, optional TDL-A/B/C Note (delay spread: 30 ns and 300 ns; UE speed: 3 km/h and 30 km/h)

	SINR
	[-14, -13, ..., 1, 0] dB

	NOTE: companies are encouraged to state the rx beamforming assumptions



Table 2: CSI-RS configuration parameters
	Parameter
	4 GHz
	30 GHz

	CSI-RS bandwidth
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs (not for 60 kHz), 264 PRBs (not for 60 kHz)
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs, and 264 PRBs

	CSI-RS SCS
	15 kHz, 30 kHz, 60 kHz
	60 kHz; 120 kHz

	Periodicity
	5 ms (optional); 40 ms
	5 ms (optional); 40 ms

	CSI-RS configuration:
<X,D,N,(Y,Z),CDM>, where:
X=number of CSI-RS ports,
D=density [RE/RB/port],
N=number of OFDM symbols in the same slot,
Y=adjacent in frequency REs in PRB,
Z=adjacent in time REs in PRB
	<1,1,1,N/A,noCDM>
<1,3,1,N/A,noCDM>
	<1,1,1,N/A,noCDM>
<1,3,1,N/A,noCDM>



For Legacy LTE, there are 8 CRS in each RB. The frequency density is every 6 subcarriers. If the bandwidth is 96RB, there are totally 8*96=768 RE. For CSI-RS with D=1, there are 96RE for bandwidth of 96RB. The CSI-RS RE number is 1/8 compared with legacy LTE. The estimation performance will grade a lot especially in relative large delay spread case. Here, we provide our simulation results for ETU30 for SCS=15K Hz and SCS=30K Hz in Fig.1 and Fig.2 respectively.
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Fig.1 SNR estimation error for SCS=15K Hz for ETU30
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Fig.2 SNR estimation error for SCS=30K Hz for ETU30
For 15K Hz case, suppose the SNR point is -13dB for OOS and 40 samples are used. The estimation error is around 2.5dB. Suppose that the SNR point is -6dB for INS and 20 samples are used. The estimation error is around 2dB. Then the total error is 2.5+2=4.5dB. When 1.5dB RF margin is considered, the total error is 7dB which is very close to the SNR gap of 7dB between -13dB and -6 dB.  Therefore, it can’t achieve good evaluation performance when D=1 is used. For 30KHz case, the estimation error will increase to 7.5dB, where the performance is worse.
Proposal 1: Don’t define RLM evaluation time for CSI-RS with D=1 for FR1.
For FR2, we also provide our simulation results in Fig.3 and Fig.4.



[image: ]
Fig.3 SNR estimation error for SCS=60K Hz for CDL 
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Fig.3 SNR estimation error for SCS=120K Hz for CDL 
With similar analysis for FR1, the SNR estimation error will be 7dB and 10dB for SCS = 60KHz and SCS=120K Hz case, which can’t achieve the estimation accuracy either.
Proposal 2: Don’t define RLM evaluation time for CSI-RS with D=1 for FR2.


3 Conclusion
In this contribution some NR link level simulation results for CSI-RS based SINR estimation with density = 1 was provided. The following conclusion can be drawn: 
Proposal 1: Don’t define RLM evaluation time for CSI-RS with D=1 for FR1.
Proposal 2: Don’t define RLM evaluation time for CSI-RS with D=1 for FR2.
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