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Introduction
In this paper, we further provide simulation results for PRS measurement with reduced sample based on the simulation assumptions in [1].
[bookmark: OLE_LINK5]Simulation results
 UE Rx-Tx time difference
Table 1 and Table 2 are the measurement accuracy of UE Rx-Tx time difference under AWGN channel, TDL-A/C and TDL-D channel respectively. Es/Iot is -3dB or -6dB, and the value of samples number is 1, 2, or 4.
Table 1. Simulation results for AWGN channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -3dB
	Accuracy [90%] (Tc), SINR = -6dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
	24
	15
	4
	194.7 
	154.6
	100.0
	94.7 
	54.6 
	197.0
	159.3 
	95.7 
	101.3
	63.6

	
	
	
	1
	193.8 
	163.1 
	118.1 
	75.7 
	45.0 
	196.2 
	162.5 
	128.9 
	67.2 
	33.6 

	
	52
	15
	4
	90.6 
	67.8 
	38.6 
	52.0 
	29.2 
	92.5 
	70.9 
	44.8 
	47.6 
	26.0 

	
	
	
	1
	92.0 
	70.2 
	46.9 
	45.0 
	23.2 
	90.0 
	75.4 
	44.2 
	45.8 
	31.2 

	
	104
	15
	4
	45.0 
	33.2 
	18.0 
	27.0 
	15.2 
	45.1 
	32.3 
	19.3 
	25.8 
	13.0 

	
	
	
	1
	45.5 
	36.7 
	20.9 
	24.6 
	15.7 
	45.5 
	33.3 
	21.5 
	24.0 
	11.8 

	
	24
	30
	4
	98.7 
	76.5 
	47.0 
	51.8 
	29.5 
	97.4 
	73.3 
	49.3 
	48.1 
	24.0 

	
	
	
	1
	97.3 
	79.8 
	56.3 
	40.9 
	23.5 
	95.6 
	73.6 
	55.2 
	40.4 
	18.3 

	
	48
	30
	4
	49.1 
	38.1 
	25.3 
	23.8 
	12.7 
	47.7 
	37.7 
	23.4 
	24.3 
	14.3 

	
	
	
	1
	49.1 
	39.8 
	26.9 
	22.2 
	12.9 
	47.3 
	37.2 
	26.2 
	21.1 
	11.0 

	
	132
	30
	4
	18.8 
	12.9 
	7.0 
	11.9 
	6.0 
	19.4 
	13.5 
	7.4 
	12.0 
	6.1 

	
	
	
	1
	19.3 
	13.1 
	8.6 
	10.6 
	4.4 
	19.3 
	14.3 
	7.8 
	11.5 
	6.5 

	
	24
	60
	4
	49.0 
	38.8 
	24.5 
	24.5 
	14.3 
	49.1 
	39.2 
	23.7 
	25.3 
	15.5 

	
	
	
	1
	48.8 
	40.2 
	28.6 
	20.2 
	11.6 
	49.4 
	39.4 
	32.9 
	16.4 
	6.5 

	
	64
	60
	4
	19.7 
	13.8 
	8.3 
	11.4 
	5.5 
	19.6 
	13.7 
	7.7 
	11.9 
	6.0 

	
	
	
	1
	19.9 
	15.2 
	10.6 
	9.3 
	4.6 
	19.7 
	14.0 
	9.3 
	10.5 
	4.8 

	
	132
	60
	4
	9.7 
	6.7 
	4.0 
	5.8 
	2.7 
	9.5 
	5.9 
	3.9 
	5.7 
	2.1 

	
	
	
	1
	9.8 
	6.5 
	4.0 
	5.8 
	2.5 
	9.7 
	7.0 
	4.5 
	5.1 
	2.4 

	FR2
	24
	60
	4
	48.8 
	38.0 
	27.6 
	21.2 
	10.4 
	48.5 
	38.0 
	27.2 
	21.3 
	10.8 

	
	
	
	1
	49.3 
	41.5 
	31.7 
	17.6 
	9.9 
	49.3 
	41.9 
	31.6 
	17.7 
	10.3 

	
	64
	60
	4
	19.5 
	14.7 
	8.7 
	10.8 
	6.0 
	19.6 
	14.6 
	10.0 
	9.6 
	4.5 

	
	
	
	1
	19.6 
	14.1 
	10.3 
	9.3 
	3.9 
	19.9 
	15.3 
	9.1 
	10.8 
	6.2 

	
	132
	60
	4
	9.7 
	6.9 
	3.8 
	6.0 
	3.1 
	9.6 
	7.0 
	3.9 
	5.8 
	3.2 

	
	
	
	1
	9.5 
	6.5 
	4.3 
	5.2 
	2.2 
	9.7 
	7.0 
	4.4 
	5.3 
	2.5 

	
	32
	120
	4
	19.8 
	14.8 
	9.4 
	10.4 
	5.4 
	20.1 
	14.9 
	9.2 
	10.9 
	5.7 

	
	
	
	1
	19.9 
	15.3 
	11.2 
	8.7 
	4.1 
	19.1 
	14.3 
	11.0 
	8.2 
	3.3 

	
	64
	120
	4
	9.9 
	7.0 
	4.0 
	5.9 
	3.0 
	9.9 
	7.7 
	4.3 
	5.6 
	3.4 

	
	
	
	1
	9.8 
	7.2 
	4.4 
	5.4 
	2.9 
	10.0 
	7.1 
	5.0 
	4.9 
	2.0 

	
	128
	120
	4
	4.9 
	3.6 
	1.9 
	3.1 
	1.8 
	4.9 
	3.5 
	1.9 
	3.0 
	1.6 

	
	
	
	1
	4.9 
	3.3 
	2.0 
	2.9 
	1.3 
	4.8 
	3.2 
	2.1 
	2.7 
	1.1 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



Table 2. Simulation results for Fading channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -3dB
	Accuracy [90%] (Tc), SINR = -6dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
TDL-A
	24
	15
	4
	214.1 
	196.9 
	183.8 
	30.3 
	13.1 
	223.1 
	185.6 
	171.0 
	52.1 
	14.6 

	
	
	
	1
	260.7 
	198.9 
	182.1 
	78.6 
	16.8 
	630.3 
	201.6 
	188.6 
	441.7 
	13.0 

	
	52
	15
	4
	105.0 
	93.8 
	91.2 
	13.7 
	2.6 
	98.6 
	91.8 
	82.8 
	15.8 
	8.9 

	
	
	
	1
	104.3 
	92.9 
	87.4 
	16.9 
	5.5 
	104.9 
	89.8 
	78.5 
	26.4 
	11.3 

	
	104
	15
	4
	93.4 
	90.5 
	66.5 
	26.9 
	24.0 
	100.3 
	84.4 
	62.5 
	37.8 
	21.8 

	
	
	
	1
	91.2 
	74.9 
	61.3 
	29.8 
	13.6 
	95.4 
	83.8 
	65.2 
	30.2 
	18.6 

	
	24
	30
	4
	109.9 
	98.2 
	91.0 
	18.8 
	7.2 
	110.9 
	100.3 
	92.4 
	18.5 
	7.9 

	
	
	
	1
	124.9 
	97.6 
	89.4 
	35.5 
	8.2 
	137.5 
	96.4 
	89.6 
	47.9 
	6.8 

	
	48
	30
	4
	91.6 
	79.2 
	59.9 
	31.7 
	19.3 
	86.6 
	85.1 
	70.6 
	16.1 
	14.6 

	
	
	
	1
	89.7 
	77.2 
	75.7 
	14.0 
	1.4 
	88.9 
	82.7 
	67.2 
	21.6 
	15.4 

	
	132
	30
	4
	79.6 
	42.0 
	41.9 
	37.6 
	0.1 
	45.3 
	42.4 
	39.7 
	5.6 
	2.7 

	
	
	
	1
	84.1 
	42.2 
	41.3 
	42.8 
	0.8 
	50.6 
	42.3 
	42.2 
	8.4 
	0.1 

	
	24
	60
	4
	92.4 
	80.2 
	72.2 
	20.3 
	8.1 
	93.8 
	85.2 
	71.3 
	22.5 
	13.9 

	
	
	
	1
	97.6 
	79.9 
	69.8 
	27.7 
	10.1 
	90.0 
	82.5 
	69.2 
	20.7 
	13.3 

	
	64
	60
	4
	84.5 
	42.5 
	42.4 
	42.1 
	0.1 
	51.2 
	41.9 
	41.4 
	9.8 
	0.5 

	
	
	
	1
	79.1 
	41.5 
	41.4 
	37.7 
	0.1 
	55.8 
	42.3 
	41.9 
	13.9 
	0.5 

	
	132
	60
	4
	37.6 
	34.9 
	31.4 
	6.2 
	3.4 
	37.3 
	36.3 
	36.2 
	1.1 
	0.1 

	
	
	
	1
	35.7 
	32.7 
	31.0 
	4.7 
	1.7 
	37.8 
	35.7 
	35.1 
	2.7 
	0.6 

	FR2
TDL-C
	24
	60
	4
	91.5 
	90.0 
	80.6 
	11.0 
	9.4 
	92.3 
	88.1 
	83.5 
	8.8 
	4.6 

	
	
	
	1
	88.7 
	84.8 
	84.2 
	4.5 
	0.6 
	91.5 
	88.4 
	87.2 
	4.3 
	1.2 

	
	64
	60
	4
	74.3 
	73.6 
	71.1 
	3.3 
	2.5 
	74.6 
	73.6 
	71.0 
	3.5 
	2.5 

	
	
	
	1
	75.2 
	77.2 
	73.9 
	1.3 
	3.3 
	75.1 
	73.6 
	72.8 
	2.2 
	0.7 

	
	132
	60
	4
	84.9 
	85.0 
	85.3 
	-0.4 
	-0.3 
	85.1 
	85.1 
	85.1 
	0.1 
	0.0 

	
	
	
	1
	84.2 
	84.2 
	84.2 
	0.0 
	0.1 
	84.7 
	84.7 
	84.7 
	0.0 
	0.0 

	
	32
	120
	4
	74.5 
	74.3 
	73.6 
	0.9 
	0.7 
	73.0 
	70.2 
	70.0 
	3.0 
	0.1 

	
	
	
	1
	75.6 
	73.7 
	73.3 
	2.2 
	0.3 
	76.0 
	74.7 
	75.5 
	0.4 
	-0.8 

	
	64
	120
	4
	83.5 
	84.2 
	84.5 
	-1.1 
	-0.3 
	84.7 
	84.8 
	84.9 
	-0.2 
	-0.1 

	
	
	
	1
	83.8 
	84.1 
	83.6 
	0.2 
	0.5 
	84.5 
	83.9 
	83.9 
	0.7 
	0.0 

	
	128
	120
	4
	78.8 
	79.2 
	79.5 
	-0.8 
	-0.3 
	78.8 
	79.4 
	79.5 
	-0.8 
	-0.2 

	
	
	
	1
	79.2 
	79.3 
	79.2 
	0.0 
	0.1 
	78.8 
	78.0 
	78.5 
	0.3 
	-0.5 

	FR1
TDL-D
	24
	15
	4
	202.1 
	183.9 
	180.7 
	21.4 
	3.3 
	210.0 
	189.6 
	176.5 
	33.5 
	13.1 

	
	
	
	1
	221.3 
	192.3 
	183.2 
	38.1 
	9.1 
	2615.2 
	201.1 
	192.9 
	2422.3 
	8.2 

	
	52
	15
	4
	96.8 
	88.5 
	88.1 
	8.7 
	0.4 
	97.8 
	91.7 
	85.7 
	12.1 
	6.0 

	
	
	
	1
	100.9 
	93.4 
	88.8 
	12.0 
	4.6 
	107.3 
	91.0 
	85.4 
	21.9 
	5.6 

	
	104
	15
	4
	46.8 
	44.2 
	43.2 
	3.6 
	1.0 
	47.2 
	42.1 
	40.8 
	6.4 
	1.4 

	
	
	
	1
	47.8 
	45.0 
	43.1 
	4.7 
	1.9 
	48.7 
	44.8 
	42.5 
	6.2 
	2.3 

	
	24
	30
	4
	109.8 
	96.5 
	93.3 
	16.5 
	3.2 
	109.2 
	96.2 
	93.1 
	16.1 
	3.1 

	
	
	
	1
	125.0 
	101.5 
	95.7 
	29.3 
	5.8 
	1112.6 
	98.6 
	97.4 
	1015.2 
	1.2 

	
	48
	30
	4
	50.3 
	45.9 
	42.9 
	7.4 
	3.0 
	50.4 
	46.7 
	44.9 
	5.5 
	1.8 

	
	
	
	1
	54.7 
	48.2 
	47.6 
	7.1 
	0.6 
	56.4 
	48.1 
	45.7 
	10.7 
	2.4 

	
	132
	30
	4
	19.1 
	18.4 
	16.9 
	2.2 
	1.5 
	19.5 
	18.5 
	16.6 
	2.9 
	2.0 

	
	
	
	1
	19.5 
	18.4 
	15.8 
	3.7 
	2.6 
	20.3 
	18.8 
	16.8 
	3.5 
	2.0 

	
	24
	60
	4
	50.6 
	46.9 
	44.8 
	5.8 
	2.1 
	55.1 
	47.8 
	46.6 
	8.6 
	1.2 

	
	
	
	1
	61.5 
	50.2 
	47.4 
	14.1 
	2.8 
	973.2 
	48.1 
	44.6 
	928.6 
	3.5 

	
	64
	60
	4
	20.1 
	19.5 
	18.9 
	1.2 
	0.6 
	20.0 
	19.4 
	18.8 
	1.2 
	0.7 

	
	
	
	1
	20.2 
	18.9 
	18.6 
	1.6 
	0.3 
	21.8 
	19.5 
	18.0 
	3.8 
	1.6 

	
	132
	60
	4
	9.5 
	9.1 
	9.0 
	0.4 
	0.0 
	9.7 
	9.4 
	9.1 
	0.6 
	0.2 

	
	
	
	1
	9.7 
	9.4 
	9.0 
	0.8 
	0.4 
	10.2 
	9.5 
	8.4 
	1.8 
	1.1 

	FR2
TDL-D
	24
	60
	4
	50.5 
	48.3 
	46.5 
	4.0 
	1.8 
	53.0 
	49.8 
	45.6 
	7.3 
	4.2 

	
	
	
	1
	55.7 
	51.0 
	50.9 
	4.8 
	0.1 
	74.2 
	50.5 
	45.5 
	28.8 
	5.0 

	
	64
	60
	4
	19.7 
	19.0 
	17.9 
	1.8 
	1.1 
	19.9 
	19.2 
	18.3 
	1.6 
	0.9 

	
	
	
	1
	20.2 
	18.9 
	18.4 
	1.8 
	0.4 
	21.2 
	19.4 
	18.4 
	2.8 
	1.0 

	
	132
	60
	4
	9.7 
	9.4 
	9.1 
	0.7 
	0.3 
	9.5 
	9.0 
	8.8 
	0.7 
	0.2 

	
	
	
	1
	9.7 
	9.1 
	8.1 
	1.6 
	1.0 
	10.0 
	9.5 
	9.5 
	0.5 
	0.0 

	
	32
	120
	4
	19.8 
	18.8 
	17.7 
	2.1 
	1.1 
	19.9 
	19.2 
	18.3 
	1.6 
	0.9 

	
	
	
	1
	21.3 
	20.0 
	18.0 
	3.3 
	2.0 
	25.7 
	19.1 
	17.8 
	7.9 
	1.3 

	
	64
	120
	4
	9.9 
	9.8 
	9.1 
	0.7 
	0.6 
	10.0 
	9.3 
	9.2 
	0.8 
	0.2 

	
	
	
	1
	10.2 
	9.7 
	9.4 
	0.8 
	0.3 
	10.6 
	9.6 
	9.5 
	1.1 
	0.1 

	
	128
	120
	4
	4.9 
	4.8 
	4.7 
	0.2 
	0.0 
	5.0 
	4.8 
	4.6 
	0.4 
	0.1 

	
	
	
	1
	4.9 
	4.7 
	4.4 
	0.5 
	0.2 
	5.1 
	4.8 
	4.8 
	0.3 
	0.1 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



In order to clearly observe the impact of the number of samples on the UE Rx-Tx time difference measurement accuracy, two columns are added to show the difference between sample=1 and sample=4/sample=2 and sample=4. It can be seen from the data collated in Table 1: for AWGN channel, the difference of UE Rx-Tx time difference is within 30Tc for most cases. From the data collated in Table 2, it can be seen that for TDL-A and TDL-C channel, the difference between sample=1 and sample=4/sample=2 and sample=4 can also be guaranteed within 30Tc except small RBs (e.g., 24RBs). For TDL-D channel, whether in FR1 or FR2, the UE Rx-Tx time difference measurement accuracy is similar to that of AWGN channel.
Observation 1: For AWGN channel, the difference of UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc for most cases when the side condition is -3dB or -6dB.
Observation 2: For TDL-A and TDL-C channel, the difference of UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc except some small PRS RBs (e.g., 24RBs) when the side condition is -3dB or -6dB.
Observation 3: For TDL-D channel, whether in FR1 or FR2, the UE Rx-Tx time difference measurement accuracy is similar to that of AWGN channel.
PRS RSTD
Simulation results for PRS RSTD measurement accuracy are shown in Table 3 and 4 for AGWN, TDL-A/C and TDL-D channels. Es/Iot is -3dB or -6dB, and the value of samples number is 1, 2, or 4.
Table 3. Simulation results for AWGN channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = [-3, -6] dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
	24
	15
	4
	176.1 
	188.3 
	197.1 
	-20.9 
	-8.7 

	
	
	
	1
	184.4 
	182.1 
	182.3 
	2.1 
	-0.3 

	
	52
	15
	4
	91.2 
	89.0 
	91.0 
	0.2 
	-1.9 

	
	
	
	1
	90.2 
	98.8 
	97.2 
	-7.0 
	1.6 

	
	104
	15
	4
	44.4 
	46.2 
	47.1 
	-2.7 
	-0.9 

	
	
	
	1
	44.4 
	46.5 
	47.9 
	-3.4 
	-1.4 

	
	24
	30
	4
	92.8 
	96.2 
	103.7 
	-10.9 
	-7.5 

	
	
	
	1
	87.0 
	93.6 
	91.6 
	-4.6 
	2.0 

	
	48
	30
	4
	44.9 
	50.1 
	51.5 
	-6.6 
	-1.3 

	
	
	
	1
	47.0 
	50.0 
	49.3 
	-2.3 
	0.7 

	
	132
	30
	4
	22.4 
	22.0 
	21.5 
	0.8 
	0.5 

	
	
	
	1
	22.3 
	22.8 
	20.8 
	1.4 
	1.9 

	
	24
	60
	4
	43.1 
	46.2 
	48.8 
	-5.7 
	-2.6 

	
	
	
	1
	45.7 
	46.8 
	48.3 
	-2.6 
	-1.5 

	
	64
	60
	4
	22.6 
	23.2 
	22.7 
	-0.2 
	0.4 

	
	
	
	1
	21.8 
	22.8 
	22.6 
	-0.8 
	0.2 

	
	132
	60
	4
	11.6 
	11.9 
	11.4 
	0.2 
	0.5 

	
	
	
	1
	10.9 
	11.1 
	10.8 
	0.0 
	0.3 

	FR2
	24
	60
	4
	48.8 
	38.0 
	27.6 
	21.2 
	10.4 

	
	
	
	1
	49.3 
	41.5 
	31.7 
	17.6 
	9.9 

	
	64
	60
	4
	19.5 
	14.7 
	8.7 
	10.8 
	6.0 

	
	
	
	1
	19.6 
	14.1 
	10.3 
	9.3 
	3.9 

	
	132
	60
	4
	9.7 
	6.9 
	3.8 
	6.0 
	3.1 

	
	
	
	1
	9.5 
	6.5 
	4.3 
	5.2 
	2.2 

	
	32
	120
	4
	19.8 
	14.8 
	9.4 
	10.4 
	5.4 

	
	
	
	1
	19.9 
	15.3 
	11.2 
	8.7 
	4.1 

	
	64
	120
	4
	9.9 
	7.0 
	4.0 
	5.9 
	3.0 

	
	
	
	1
	9.8 
	7.2 
	4.4 
	5.4 
	2.9 

	
	128
	120
	4
	4.9 
	3.6 
	1.9 
	3.1 
	1.8 

	
	
	
	1
	4.9 
	3.3 
	2.0 
	2.9 
	1.3 



Table 4. Simulation results for Fading channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = [-3, -6] dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
TDL-A
	24
	15
	4
	265.0 
	246.4 
	230.4 
	34.6 
	16.0 

	
	
	
	1
	637.4 
	398.7 
	879.8 
	-242.4 
	-481.0 

	
	52
	15
	4
	147.9 
	142.9 
	141.7 
	6.2 
	1.2 

	
	
	
	1
	172.1 
	169.6 
	167.1 
	5.0 
	2.5 

	
	104
	15
	4
	103.5 
	104.9 
	115.1 
	-11.6 
	-10.2 

	
	
	
	1
	107.3 
	114.7 
	116.1 
	-8.9 
	-1.4 

	
	24
	30
	4
	149.3 
	141.0 
	140.3 
	9.0 
	0.7 

	
	
	
	1
	236.2 
	200.0 
	336.6 
	-100.5 
	-136.7 

	
	48
	30
	4
	106.5 
	106.4 
	105.1 
	1.3 
	1.3 

	
	
	
	1
	112.0 
	108.8 
	104.1 
	7.9 
	4.7 

	
	132
	30
	4
	49.3 
	58.2 
	72.4 
	-23.1 
	-14.2 

	
	
	
	1
	56.0 
	61.7 
	78.0 
	-22.0 
	-16.3 

	
	24
	60
	4
	113.0 
	103.4 
	102.2 
	10.8 
	1.2 

	
	
	
	1
	143.1 
	123.0 
	290.1 
	-147.0 
	-167.1 

	
	64
	60
	4
	57.1 
	60.0 
	64.6 
	-7.5 
	-4.6 

	
	
	
	1
	62.2 
	61.0 
	68.4 
	-6.2 
	-7.4 

	
	132
	60
	4
	25.0 
	24.9 
	25.4 
	-0.4 
	-0.5 

	
	
	
	1
	24.8 
	23.5 
	23.3 
	1.5 
	0.3 

	FR2
TDL-C
	24
	60
	4
	108.3 
	93.9 
	80.7 
	27.7 
	13.2 

	
	
	
	1
	126.2 
	124.7 
	108.7 
	17.5 
	16.0 

	
	64
	60
	4
	60.0 
	52.2 
	44.3 
	15.7 
	7.9 

	
	
	
	1
	58.8 
	53.0 
	45.1 
	13.7 
	7.9 

	
	132
	60
	4
	77.4 
	60.3 
	56.8 
	20.6 
	3.4 

	
	
	
	1
	74.1 
	60.7 
	55.4 
	18.7 
	5.2 

	
	32
	120
	4
	62.3 
	52.4 
	48.4 
	13.9 
	4.0 

	
	
	
	1
	68.8 
	58.1 
	53.7 
	15.1 
	4.4 

	
	64
	120
	4
	76.9 
	60.6 
	57.5 
	19.4 
	3.1 

	
	
	
	1
	77.1 
	59.9 
	55.8 
	21.3 
	4.2 

	
	128
	120
	4
	72.1 
	59.4 
	54.0 
	18.0 
	5.3 

	
	
	
	1
	71.6 
	61.0 
	53.0 
	18.6 
	8.0 

	FR1
TDL-D
	24
	15
	4
	206.7 
	206.4 
	221.8 
	-15.1 
	-15.4 

	
	
	
	1
	2681.6 
	439.0 
	1750.0 
	931.6 
	-1310.9 

	
	52
	15
	4
	103.6 
	102.9 
	101.9 
	1.7 
	1.0 

	
	
	
	1
	131.1 
	111.1 
	123.6 
	7.5 
	-12.5 

	
	104
	15
	4
	50.4 
	45.4 
	48.7 
	1.7 
	-3.3 

	
	
	
	1
	56.3 
	50.8 
	52.8 
	3.4 
	-2.1 

	
	24
	30
	4
	113.8 
	108.8 
	116.7 
	-2.9 
	-7.9 

	
	
	
	1
	1204.1 
	626.5 
	1582.2 
	-378.1 
	-955.7 

	
	48
	30
	4
	51.1 
	48.4 
	50.4 
	0.7 
	-2.0 

	
	
	
	1
	69.0 
	56.6 
	68.0 
	1.0 
	-11.3 

	
	132
	30
	4
	25.1 
	24.9 
	24.4 
	0.7 
	0.5 

	
	
	
	1
	25.1 
	24.9 
	25.3 
	-0.2 
	-0.4 

	
	24
	60
	4
	59.0 
	49.5 
	51.5 
	7.5 
	-2.0 

	
	
	
	1
	968.5 
	104.2 
	798.0 
	170.6 
	-693.8 

	
	64
	60
	4
	25.0 
	24.7 
	23.3 
	1.6 
	1.3 

	
	
	
	1
	30.2 
	23.2 
	24.8 
	5.4 
	-1.7 

	
	132
	60
	4
	11.9 
	11.0 
	11.7 
	0.1 
	-0.7 

	
	
	
	1
	12.9 
	11.9 
	12.3 
	0.6 
	-0.4 

	FR2
TDL-D
	24
	60
	4
	56.5 
	49.5 
	42.7 
	13.9 
	6.8 

	
	
	
	1
	389.8 
	560.5 
	538.5 
	-148.7 
	22.0 

	
	64
	60
	4
	25.2 
	20.6 
	19.7 
	5.5 
	0.9 

	
	
	
	1
	24.3 
	21.1 
	20.9 
	3.4 
	0.1 

	
	132
	60
	4
	13.1 
	11.8 
	10.5 
	2.6 
	1.4 

	
	
	
	1
	12.5 
	11.9 
	9.2 
	3.3 
	2.6 

	
	32
	120
	4
	27.0 
	22.5 
	22.0 
	5.0 
	0.5 

	
	
	
	1
	33.1 
	100.4 
	172.4 
	-139.3 
	-72.0 

	
	64
	120
	4
	13.0 
	12.4 
	11.3 
	1.6 
	1.0 

	
	
	
	1
	13.4 
	12.1 
	13.8 
	-0.4 
	-1.7 

	
	128
	120
	4
	6.1 
	5.9 
	5.8 
	0.2 
	0.0 

	
	
	
	1
	6.4 
	5.8 
	5.8 
	0.6 
	0.0 



Similar to the trend of UE Rx-Tx time difference results, for AWGN channel, except for the cases of 24RBs, the difference of PRS RSTD measurement accuracy between 1 sample or 2 samples and 4 samples is within 15Tc. From the data collated in Table 4, it can be seen that for TDL-A channel and TDL-C channel, except for the cases of 24RBs, the difference of PRS RSTD measurement accuracy between 1 sample or 2 samples and 4 samples is within 30Tc. For TDL-D channel, whether in FR1 or FR2, RSTD measurement accuracy is slightly worse than the result for AWGN channel under most cases.
Observation 4: For AWGN channel, the PRS RSTD between 1 sample or 2 samples and 4 samples can be guaranteed within 15Tc except the case of 24RBs when the side condition is (-3, -6) dB.
Observation 5: For TDL-A channel and TDL-C channel, the PRS RSTD between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc except the case of 24RBs when the side condition is (-3, -6) dB.
Observation 6 For TDL-D channel, whether in FR1 or FR2, RSTD measurement accuracy is slightly worse than that of AWGN channel under the most cases.
PRS RSRP
Simulation results for PRS RSRP measurement accuracy are shown in Table 5 and 6 for AGWN, TDL-A/C and TDL-D channels. Es/Iot is -3dB or -6dB, and the value of samples number is 1, 2, or 4.

Table 5. Simulation results for AWGN channel
	FR

	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -3 dB
	Accuracy [90%] (Tc), SINR = -6 dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Sample =1
	Sample =2
	Sample =4

	FR1
	24
	15
	4
	0.4 
	0.3 
	0.2 
	0.6 
	0.4 
	0.4 

	
	
	
	1
	1.1 
	0.8 
	0.7 
	1.3 
	1.0 
	0.8 

	
	52
	15
	4
	0.5 
	0.4 
	0.4 
	0.4 
	0.3 
	0.3 

	
	
	
	1
	0.8 
	0.6 
	0.5 
	0.9 
	0.7 
	0.6 

	
	104
	15
	4
	0.3 
	0.3 
	0.2 
	0.3 
	0.2 
	0.2 

	
	
	
	1
	0.6 
	0.4 
	0.3 
	0.6 
	0.5 
	0.4 

	
	24
	30
	4
	0.6 
	0.5 
	0.5 
	0.6 
	0.4 
	0.3 

	
	
	
	1
	1.1 
	0.8 
	0.6 
	1.2 
	1.0 
	0.7 

	
	48
	30
	4
	0.4 
	0.3 
	0.3 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.8 
	0.6 
	0.4 
	1.0 
	0.8 
	0.6 

	
	132
	30
	4
	0.2 
	0.2 
	0.2 
	0.3 
	0.2 
	0.1 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.6 
	0.5 
	0.3 

	
	24
	60
	4
	0.5 
	0.4 
	0.3 
	0.5 
	0.4 
	0.3 

	
	
	
	1
	1.1 
	0.8 
	0.7 
	1.3 
	1.0 
	0.8 

	
	64
	60
	4
	0.3 
	0.2 
	0.2 
	0.4 
	0.3 
	0.3 

	
	
	
	1
	0.7 
	0.5 
	0.4 
	0.8 
	0.6 
	0.4 

	
	132
	60
	4
	0.2 
	0.1 
	0.1 
	0.3 
	0.2 
	0.2 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.7 
	0.6 
	0.5 

	FR2
	24
	60
	4
	0.5 
	0.5 
	0.3 
	0.5 
	0.5 
	0.3 

	
	
	
	1
	1.0 
	1.0 
	0.7 
	1.3 
	1.3 
	0.8 

	
	64
	60
	4
	0.3 
	0.3 
	0.2 
	0.4 
	0.4 
	0.3 

	
	
	
	1
	0.7 
	0.7 
	0.4 
	0.8 
	0.8 
	0.4 

	
	132
	60
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.3 
	0.2 

	
	
	
	1
	0.5 
	0.5 
	0.3 
	0.7 
	0.7 
	0.4 

	
	32
	120
	4
	0.5 
	0.5 
	0.3 
	0.5 
	0.5 
	0.3 

	
	
	
	1
	0.9 
	0.9 
	0.6 
	1.4 
	1.4 
	0.9 

	
	64
	120
	4
	0.4 
	0.4 
	0.3 
	0.4 
	0.4 
	0.3 

	
	
	
	1
	0.7 
	0.7 
	0.5 
	1.0 
	1.0 
	0.7 

	
	128
	120
	4
	0.2 
	0.2 
	0.1 
	0.4 
	0.4 
	0.3 

	
	
	
	1
	0.5 
	0.5 
	0.3 
	0.8 
	0.8 
	0.6 



Table 6. Simulation results for Fading channel
	FR

	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -3 dB
	Accuracy [90%] (Tc), SINR = -6 dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Sample =1
	Sample =2
	Sample =4

	FR1
TDL-A
	24
	15
	4
	0.6 
	0.4 
	0.3 
	0.6 
	0.4 
	0.3 

	
	
	
	1
	1.4 
	1.4 
	1.1 
	2.0 
	1.5 
	1.6 

	
	52
	15
	4
	0.4 
	0.3 
	0.2 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.8 
	0.7 
	0.5 
	1.0 
	0.7 
	0.5 

	
	104
	15
	4
	0.3 
	0.2 
	0.1 
	0.2 
	0.2 
	0.1 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.6 
	0.5 
	0.3 

	
	24
	30
	4
	0.6 
	0.4 
	0.3 
	0.6 
	0.5 
	0.3 

	
	
	
	1
	1.2 
	1.0 
	0.7 
	1.7 
	1.4 
	1.4 

	
	48
	30
	4
	0.3 
	0.3 
	0.2 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.8 
	0.6 
	0.4 
	0.9 
	0.6 
	0.5 

	
	132
	30
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.2 
	0.1 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.6 
	0.4 
	0.3 

	
	24
	60
	4
	0.6 
	0.4 
	0.3 
	0.6 
	0.5 
	0.3 

	
	
	
	1
	1.1 
	0.8 
	0.6 
	1.4 
	0.9 
	0.8 

	
	64
	60
	4
	0.3 
	0.2 
	0.2 
	0.3 
	0.3 
	0.2 

	
	
	
	1
	0.7 
	0.6 
	0.4 
	0.8 
	0.6 
	0.5 

	
	132
	60
	4
	0.2 
	0.1 
	0.1 
	0.2 
	0.2 
	0.1 

	
	
	
	1
	0.5 
	0.3 
	0.2 
	0.5 
	0.4 
	0.3 

	FR2
TDL-C
	24
	60
	4
	0.5 
	0.4 
	0.3 
	0.6 
	0.4 
	0.3 

	
	
	
	1
	1.2 
	0.8 
	0.6 
	1.4 
	1.1 
	0.8 

	
	64
	60
	4
	0.3 
	0.2 
	0.1 
	0.3 
	0.2 
	0.2 

	
	
	
	1
	0.6 
	0.4 
	0.3 
	0.8 
	0.6 
	0.4 

	
	132
	60
	4
	0.2 
	0.1 
	0.1 
	0.2 
	0.2 
	0.1 

	
	
	
	1
	0.4 
	0.3 
	0.2 
	0.5 
	0.4 
	0.3 

	
	32
	120
	4
	0.4 
	0.3 
	0.2 
	0.5 
	0.4 
	0.3 

	
	
	
	1
	0.9 
	0.7 
	0.5 
	1.3 
	0.9 
	0.7 

	
	64
	120
	4
	0.3 
	0.2 
	0.2 
	0.3 
	0.3 
	0.2 

	
	
	
	1
	0.6 
	0.4 
	0.3 
	0.9 
	0.6 
	0.4 

	
	128
	120
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.2 
	0.1 

	
	
	
	1
	0.4 
	0.3 
	0.2 
	0.6 
	0.4 
	0.4 

	FR1
TDL-D
	24
	15
	4
	0.6 
	0.5 
	0.4 
	0.7 
	0.5 
	0.4 

	
	
	
	1
	1.4 
	1.2 
	0.9 
	1.9 
	1.5 
	1.5 

	
	52
	15
	4
	0.4 
	0.3 
	0.2 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.9 
	0.7 
	0.6 
	1.2 
	0.9 
	0.8 

	
	104
	15
	4
	0.3 
	0.2 
	0.2 
	0.3 
	0.3 
	0.2 

	
	
	
	1
	0.6 
	0.5 
	0.3 
	0.8 
	0.6 
	0.6 

	
	24
	30
	4
	0.6 
	0.4 
	0.4 
	0.7 
	0.5 
	0.4 

	
	
	
	1
	1.3 
	1.0 
	0.7 
	2.0 
	1.7 
	1.2 

	
	48
	30
	4
	0.3 
	0.3 
	0.2 
	0.5 
	0.4 
	0.3 

	
	
	
	1
	0.9 
	0.9 
	0.7 
	1.3 
	1.0 
	1.1 

	
	132
	30
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.2 
	0.1 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.6 
	0.5 
	0.4 

	
	24
	60
	4
	0.6 
	0.5 
	0.3 
	0.7 
	0.6 
	0.4 

	
	
	
	1
	1.6 
	1.4 
	1.1 
	2.2 
	1.9 
	1.9 

	
	64
	60
	4
	0.3 
	0.3 
	0.2 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.8 
	0.6 
	0.4 
	1.0 
	0.7 
	0.6 

	
	132
	60
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.2 
	0.2 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.7 
	0.6 
	0.4 

	FR2
TDL-D
	24
	60
	4
	0.6 
	0.4 
	0.3 
	0.8 
	0.7 
	0.5 

	
	
	
	1
	1.4 
	1.1 
	0.9 
	1.9 
	1.8 
	1.6 

	
	64
	60
	4
	0.3 
	0.2 
	0.2 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.7 
	0.6 
	0.4 
	0.9 
	0.8 
	0.8 

	
	132
	60
	4
	0.2 
	0.2 
	0.1 
	0.3 
	0.2 
	0.2 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.7 
	0.5 
	0.4 

	
	32
	120
	4
	0.4 
	0.3 
	0.3 
	0.6 
	0.4 
	0.3 

	
	
	
	1
	1.2 
	1.0 
	0.9 
	2.1 
	1.8 
	1.8 

	
	64
	120
	4
	0.3 
	0.3 
	0.2 
	0.4 
	0.3 
	0.3 

	
	
	
	1
	0.7 
	0.5 
	0.4 
	0.9 
	0.7 
	0.7 

	
	128
	120
	4
	0.2 
	0.2 
	0.1 
	0.4 
	0.3 
	0.2 

	
	
	
	1
	0.5 
	0.4 
	0.3 
	0.7 
	0.5 
	0.5 



It can be seen from the data collated in Table 5 and Table 6: the PRS-RSRP measurement accuracy is within 2dB no matter what the side conditions, channel environment and the number of samples. 
Observation 7: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in all cases.
Observation 8: For Fading channel, the PRS-RSRP measurement accuracy of 1 sample is slightly worse than that of 2 samples and 4 samples in most cases.
Conclusion
Observation 1: For AWGN channel, the difference of UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc for most cases when the side condition is -3dB or -6dB.
Observation 2: For TDL-A and TDL-C channel, the difference of UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc except some small PRS RBs (e.g., 24RBs) when the side condition is -3dB or -6dB.
Observation 3: For TDL-D channel, whether in FR1 or FR2, the UE Rx-Tx time difference measurement accuracy is similar to that of AWGN channel.
Observation 4: For AWGN channel, the PRS RSTD between 1 sample or 2 samples and 4 samples can be guaranteed within 15Tc except the case of 24RBs when the side condition is (-3, -6) dB.
Observation 5: For TDL-A channel and TDL-C channel, the PRS RSTD between 1 sample or 2 samples and 4 samples can be guaranteed within 30Tc except the case of 24RBs when the side condition is (-3, -6) dB.
Observation 6 For TDL-D channel, whether in FR1 or FR2, RSTD measurement accuracy is slightly worse than that of AWGN channel under the most cases.
Observation 7: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in all cases.
Observation 8: For Fading channel, the PRS-RSRP measurement accuracy of 1 sample is slightly worse than that of 2 samples and 4 samples in most cases.
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