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1 	Introduction
In this contribution, we provide our initial simulation results for NR RLM SINR estimation based on CSI-RS.
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
	3, 5, 10, 20; other number of samples may also be studied upon a need

	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>



Simulation results for EPA5 for 15KHz are shown below. SNR estimation delta is corresponding to the max SNR estimation error of 5% or 95%.
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Simulation results for SCS=30K Hz are in following figures:
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For FR2, the simulation results for CDL-C with SCS=60K Hz are shown in following figures:
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[bookmark: _GoBack]For FR2, the simulation results for CDL-C with SCS=120K Hz and 30ns are shown in following figures:
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For FR2, the simulation results for CDL-C with SCS=120K Hz and 300ns are shown in following figures:
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Observation 1: in relative large delay spread case (ETU and CDL-C with 300ns delay), the performance is not good for D=1 due to channel frequency diversity.
Observation 2: the SNR estimation is sensitive with SCS in relative large delay spread case.
Observation 3: For D=3, in high SNR region SNR estimation error can be reduced to less than 2dB with 10 samples.
Observation 4: For D=3, in low SNR region SNR estimation error can be reduced to less than 2dB with 20 samples.
Proposal 1: Define D=3 as the baseline for CSI-RS based RLM test configuration.
Proposal 2: For D=3, choose N=10 for SNR estimation in high SNR region, the evaluation time will be 10*CSI-RS Periodicity.
Proposal 3: For D=3, choose N=20 for SNR estimation in low SNR region, the evaluation time will be 20* CSI-RS Periodicity.

3 Conclusion
In this contribution some NR link level simulation results for NR SINR estimation was provided. The following observation can be drawn: 
Observation 1: in relative large delay spread case (ETU and CDL-C with 300ns delay), the performance is not good for D=1 due to channel frequency diversity.
Observation 2: the SNR estimation is sensitive with SCS in relative large delay spread case.
Observation 3: For D=3, in high SNR region SNR estimation error can be reduced to less than 2dB with 10 samples.
Observation 4: For D=3, in low SNR region SNR estimation error can be reduced to less than 2dB with 20 samples.
Proposal 1: Define D=3 as the baseline for CSI-RS based RLM test configuration.
Proposal 2: For D=3, choose N=10 for SNR estimation in high SNR region, the evaluation time will be 10*CSI-RS Periodicity.
Proposal 3: For D=3, choose N=20 for SNR estimation in low SNR region, the evaluation time will be 20* CSI-RS Periodicity.

4 References
[bookmark: OLE_LINK682][bookmark: OLE_LINK683][1] R4-1801301, “Simulation assumptions for CSI-RS based RLM”, Ericsson.
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