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Introduction
In RAN4 #98-e meeting, the impacts of negative and positive timing offset on the CSI-RS based RSRQ measurement were discussed [1] and the simulation assumptions were updated accordingly [2]. This contribution will provide our simulation results for CSI-RS RSRQ based on the following conditions: 
· CSI-RS configuration: <X=1,D=3,N=1,NA,noCDM> with bandwidth=48RBs
· Number of samples: 5
· Carrier frequency: 4GHz for FR1 and 30GHz for FR2
· SNR configuration: 6dB for cell 1 and 1dB for cell 2 (the Es/Iot for cell 2 is -5.97dB)
· Propagation condition: AWGN for FR1 and TDL-A with 30ns delay spread for FR2 
· Relative delay for cell 2: 0, ±CP/2, ±0.9*CP, ±CP
Discussion
Table 1-3 provide the delta CSI-RS RSRQ of cell 2 for 15kHz, 30kHz and 120kHz subcarrier spacing, respectively. And our observations drawn from the simulation results are given below.
Observation 1: The absolute measurement error of CSI-RS RSRQ with negative timing offset is worse than that of CSI-RS RSRQ with positive timing offset.
Observation 2: The absolute measurement error of CSI-RS RSRQ can be within ±2.0dB for timing offset within [-0.5*CP, +0.5*CP], and ±3.0dB for timing offset within [-CP, +CP].
Observation 3: The relative measurement error of CSI-RS RSRQ can be within ±1.5dB for timing offset within [-0.5*CP, +0.5*CP], and ±2.0dB for timing offset within [-CP, +CP].
 
Table 1: SCS=15 kHz, AWGN channel @ FR1
	Relative delay
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	0
	-1.43
	-0.182
	0.823
	1.248
	1.005
	1.248

	0.5*CP
	-1.518
	-0.236
	0.722
	1.282
	0.958
	1.282

	0.9*CP
	-1.751
	-0.441
	0.487
	1.31
	0.928
	1.31

	CP
	-1.66
	-0.429
	0.557
	1.231
	0.986
	1.231

	-0.5*CP
	-1.972
	-0.578
	0.533
	1.394
	1.111
	1.394

	-0.9*CP
	-2.483
	-0.972
	0.201
	1.511
	1.173
	1.511

	-CP
	-2.805
	-1.055
	0.131
	1.75
	1.186
	1.75
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Table 2: SCS=30 kHz, AWGN channel @ FR1
	Relative delay
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	0
	-1.412
	-0.187
	0.813
	1.225
	1
	1.225

	0.5*CP
	-1.513
	-0.219
	0.738
	1.294
	0.957
	1.294

	0.9*CP
	-1.689
	-0.408
	0.543
	1.281
	0.951
	1.281

	CP
	-1.677
	-0.395
	0.52
	1.282
	0.915
	1.282

	-0.5*CP
	-1.941
	-0.531
	0.542
	1.41
	1.073
	1.41

	-0.9*CP
	-2.451
	-0.985
	0.195
	1.466
	1.18
	1.466

	-CP
	-2.626
	-1.072
	0.085
	1.554
	1.157
	1.554
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Table 3: SCS=120 kHz, TDL-A channel @ FR2
	Relative delay
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	0
	-1.435
	-0.155
	0.725
	1.28
	0.88
	1.28

	0.5*CP
	-1.582
	-0.236
	0.88
	1.346
	1.116
	1.346

	0.9*CP
	-1.692
	-0.419
	0.476
	1.273
	0.895
	1.273

	CP
	-1.763
	-0.491
	0.389
	1.272
	0.88
	1.272

	-0.5*CP
	-1.588
	-0.379
	0.468
	1.209
	0.847
	1.209

	-0.9*CP
	-2.153
	-0.698
	0.408
	1.455
	1.106
	1.455

	-CP
	-2.079
	-0.803
	0.292
	1.276
	1.095
	1.276
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Conclusion
This paper provides our simulation results for CSI-RS RSRQ measurements and the following observations.
Observation 1: The absolute measurement error of CSI-RS RSRQ with negative timing offset is worse than that of CSI-RS RSRQ with positive timing offset.
Observation 2: The absolute measurement error of CSI-RS RSRQ can be within ±2.0dB for timing offset within [-0.5*CP, +0.5*CP], and ±3.0dB for timing offset within [-CP, +CP].
Observation 3: The relative measurement error of CSI-RS RSRQ can be within ±1.5dB for timing offset within [-0.5*CP, +0.5*CP], and ±2.0dB for timing offset within [-CP, +CP].
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