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1. Introduction

In RAN4#94-e, some initial simulation results for RSTD measurement have been submitted, and the simulation assumption has been updated in [1].

In this paper we will provide our simulation results for RSTD measurement.

2. Discussion
2.1. Simulation assumptions 
A subset of cases have been simulated from the simulation assumptions in [1]. 

· Only Synchronous case with time shifts <0, 0, 3 us> is simulated
· PRS periodicity is 160ms

· 100% RE utilization in non-PRS symbols
· All listed SCS and BW are simulated in all listed channels
· All comb sizes are simulated
· Repetition factor 1,2,4 are simulated with PRS-ResourceTimeGap = 1
2.2. Simulation results
Table 1-3 show the simulation results in terms of 90%-tile value in the CDF of RSTD error in Tc. 
Table 1: RSTD error for 15kHz

	RB number
	Comb size
	Repetition
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3

	52
	2
	1
	89.19 
	85.97 
	156.25 
	133.68 
	236.04 
	230.36 
	352.70 
	362.68 

	
	
	2
	89.72 
	85.85 
	106.71 
	106.05 
	186.62 
	196.19 
	329.16 
	313.16 

	
	
	4
	85.78 
	89.19 
	98.84 
	101.33 
	191.76 
	194.62 
	311.84 
	316.70 

	
	4
	1
	89.35 
	86.35 
	143.74 
	158.33 
	221.68 
	217.06 
	382.46 
	341.01 

	
	
	2
	87.40 
	88.83 
	104.04 
	106.50 
	196.69 
	185.22 
	324.22 
	331.38 

	
	
	4
	86.65 
	87.83 
	103.33 
	101.78 
	176.77 
	179.33 
	311.08 
	318.67 

	
	6
	1
	89.35 
	91.05 
	155.50 
	133.80 
	224.88 
	233.90 
	375.05 
	367.24 

	
	
	2
	85.65 
	88.42 
	108.09 
	114.46 
	188.09 
	193.92 
	325.28 
	334.77 

	
	
	4
	84.72 
	87.81 
	102.69 
	110.66 
	188.45 
	191.92 
	322.27 
	311.05 

	
	12
	1
	84.21 
	90.02 
	124.34 
	154.17 
	246.62 
	215.55 
	376.78 
	391.84 

	
	
	2
	87.37 
	86.30 
	103.06 
	110.10 
	195.70 
	193.53 
	323.48 
	309.93 

	
	
	4
	87.12 
	88.22 
	102.86 
	109.29 
	179.63 
	188.29 
	328.81 
	324.25 

	104
	2
	1
	44.67 
	44.05 
	80.04 
	77.82 
	105.60 
	112.18 
	290.47 
	285.27 

	
	
	2
	42.99 
	42.45 
	77.77 
	70.24 
	105.29 
	100.24 
	280.62 
	286.15 

	
	
	4
	43.30 
	42.93 
	66.57 
	74.64 
	98.23 
	99.09 
	281.76 
	282.45 

	
	4
	1
	44.19 
	44.22 
	78.75 
	81.42 
	101.56 
	103.70 
	284.25 
	284.50 

	
	
	2
	43.61 
	43.94 
	76.10 
	68.32 
	98.42 
	94.69 
	278.08 
	282.35 

	
	
	4
	42.90 
	43.37 
	70.50 
	73.50 
	96.72 
	101.60 
	284.88 
	287.71 

	
	6
	1
	43.06 
	43.97 
	77.59 
	79.22 
	102.30 
	103.60 
	290.34 
	282.36 

	
	
	2
	42.63 
	44.25 
	80.51 
	70.76 
	99.28 
	98.86 
	284.72 
	281.41 

	
	
	4
	44.48 
	42.98 
	66.36 
	64.85 
	102.56 
	101.67 
	278.76 
	280.41 

	
	12
	1
	43.22 
	43.42 
	78.19 
	75.80 
	104.20 
	102.43 
	288.56 
	289.65 

	
	
	2
	45.20 
	43.60 
	64.05 
	65.43 
	104.12 
	99.77 
	279.27 
	285.44 

	
	
	4
	44.56 
	42.24 
	66.88 
	71.35 
	101.76 
	97.45 
	288.45 
	290.43 

	268
	2
	1
	21.13 
	21.99 
	22.60 
	22.84 
	63.81 
	63.19 
	267.16 
	267.78 

	
	
	2
	21.26 
	22.03 
	22.44 
	22.20 
	64.54 
	62.26 
	267.79 
	267.78 

	
	
	4
	22.30 
	21.95 
	22.48 
	23.24 
	64.52 
	61.45 
	265.67 
	266.78 

	
	4
	1
	22.19 
	21.73 
	21.92 
	23.14 
	64.80 
	65.76 
	267.55 
	268.63 

	
	
	2
	22.17 
	22.22 
	22.48 
	22.26 
	61.72 
	62.20 
	264.78 
	268.69 

	
	
	4
	21.06 
	21.01 
	22.43 
	23.07 
	62.85 
	63.41 
	267.00 
	266.20 

	
	6
	1
	21.49 
	21.78 
	23.18 
	23.06 
	64.04 
	62.63 
	268.70 
	267.07 

	
	
	2
	21.96 
	22.41 
	23.26 
	23.18 
	59.32 
	60.62 
	266.18 
	266.33 

	
	
	4
	22.33 
	21.15 
	21.74 
	21.67 
	66.21 
	63.64 
	268.33 
	270.04 

	
	12
	1
	22.74 
	22.05 
	22.94 
	23.47 
	65.07 
	67.67 
	268.12 
	269.80 

	
	
	2
	21.72 
	21.13 
	21.63 
	22.91 
	64.76 
	63.84 
	267.83 
	267.53 

	
	
	4
	22.05 
	22.04 
	22.32 
	22.41 
	66.47 
	65.05 
	264.34 
	265.48 


Table 2: RSTD error for 30kHz

	RB number
	Comb size
	Repetition
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3

	48
	2
	1
	46.42 
	44.85 
	103.13 
	100.23 
	142.56 
	156.66 
	357.78 
	331.54 

	
	
	2
	43.85 
	42.82 
	85.34 
	88.29 
	107.24 
	106.96 
	292.61 
	292.17 

	
	
	4
	43.43 
	42.51 
	78.46 
	78.25 
	107.53 
	100.26 
	292.17 
	289.89 

	
	4
	1
	46.19 
	44.72 
	98.26 
	100.76 
	139.31 
	267.20 
	357.18 
	349.14 

	
	
	2
	43.46 
	44.63 
	88.11 
	84.07 
	111.75 
	106.54 
	295.37 
	292.57 

	
	
	4
	44.70 
	44.11 
	80.49 
	79.44 
	102.13 
	98.21 
	288.84 
	293.51 

	
	6
	1
	45.02 
	44.48 
	103.02 
	89.48 
	170.01 
	142.96 
	372.29 
	392.20 

	
	
	2
	43.36 
	44.45 
	77.07 
	81.92 
	108.57 
	106.54 
	290.21 
	292.35 

	
	
	4
	44.83 
	43.78 
	82.83 
	76.83 
	101.39 
	103.68 
	288.00 
	291.82 

	
	12
	1
	47.19 
	46.03 
	101.67 
	98.66 
	152.70 
	159.69 
	352.80 
	362.81 

	
	
	2
	44.26 
	44.53 
	83.90 
	82.93 
	104.93 
	105.96 
	291.28 
	302.67 

	
	
	4
	43.61 
	43.06 
	76.43 
	76.57 
	99.23 
	105.18 
	291.13 
	292.20 

	132
	2
	1
	21.09 
	21.43 
	23.53 
	23.15 
	63.08 
	65.53 
	267.09 
	267.40 

	
	
	2
	21.57 
	22.11 
	22.79 
	22.48 
	66.01 
	63.49 
	267.98 
	268.62 

	
	
	4
	21.42 
	22.16 
	22.04 
	22.17 
	62.44 
	64.70 
	268.82 
	267.79 

	
	4
	1
	22.09 
	22.33 
	24.34 
	23.71 
	63.62 
	64.72 
	268.55 
	269.23 

	
	
	2
	21.60 
	22.20 
	22.45 
	22.52 
	64.32 
	64.96 
	268.54 
	268.81 

	
	
	4
	21.50 
	21.14 
	22.19 
	22.76 
	63.82 
	64.67 
	267.20 
	266.58 

	
	6
	1
	20.85 
	21.20 
	22.12 
	22.38 
	64.41 
	63.99 
	267.92 
	267.47 

	
	
	2
	23.02 
	21.65 
	22.86 
	22.19 
	65.89 
	63.91 
	268.27 
	269.19 

	
	
	4
	21.75 
	23.02 
	21.87 
	21.83 
	61.25 
	64.40 
	266.55 
	267.83 

	
	12
	1
	21.90 
	22.01 
	23.14 
	23.36 
	65.39 
	66.04 
	267.69 
	268.00 

	
	
	2
	22.22 
	22.06 
	23.02 
	22.78 
	64.76 
	64.71 
	266.59 
	267.32 

	
	
	4
	22.10 
	21.25 
	22.50 
	22.18 
	63.75 
	63.46 
	266.80 
	266.42 

	272
	2
	1
	11.32 
	11.25 
	18.06 
	18.28 
	70.36 
	72.91 
	253.05 
	253.32 

	
	
	2
	11.19 
	10.94 
	18.61 
	16.87 
	70.54 
	70.69 
	252.50 
	252.98 

	
	
	4
	10.93 
	10.88 
	15.82 
	17.17 
	69.66 
	71.77 
	252.59 
	251.17 

	
	4
	1
	10.87 
	11.12 
	18.84 
	18.47 
	71.17 
	68.97 
	250.39 
	251.23 

	
	
	2
	10.84 
	11.04 
	15.77 
	16.05 
	68.93 
	70.31 
	249.38 
	251.58 

	
	
	4
	11.06 
	11.05 
	16.89 
	15.95 
	67.50 
	71.67 
	252.67 
	253.32 

	
	6
	1
	11.29 
	10.88 
	18.02 
	18.89 
	72.74 
	70.27 
	252.25 
	253.87 

	
	
	2
	10.89 
	11.20 
	16.00 
	17.72 
	71.66 
	71.06 
	251.88 
	250.48 

	
	
	4
	10.76 
	11.00 
	16.93 
	18.87 
	67.71 
	69.85 
	252.61 
	252.60 

	
	12
	1
	11.11 
	10.82 
	17.93 
	17.32 
	69.64 
	69.34 
	249.31 
	252.60 

	
	
	2
	11.26 
	10.91 
	17.67 
	15.82 
	69.10 
	68.68 
	249.25 
	251.22 

	
	
	4
	10.97 
	10.65 
	18.53 
	17.49 
	69.32 
	69.78 
	251.70 
	253.11 


Table 3: RSTD error for 120kHz

	RB number
	Comb size
	Repetition
	Channel

	
	
	
	SNR=(-6,-13)
	SNR=(-3,-10)

	
	
	
	AWGN
	TDL-C
	AWGN
	TDL-C

	
	
	
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3

	32
	2
	1
	22.43 
	22.31 
	91.36 
	77.82 
	22.12 
	21.51 
	50.88 
	51.63 

	
	
	2
	22.01 
	22.17 
	52.29 
	52.47 
	21.40 
	22.22 
	49.97 
	49.66 

	
	
	4
	22.72 
	21.97 
	50.61 
	50.64 
	21.57 
	21.05 
	49.59 
	49.04 

	
	4
	1
	21.89 
	21.34 
	88.22 
	85.34 
	20.85 
	21.28 
	53.28 
	52.53 

	
	
	2
	22.45 
	21.25 
	53.82 
	53.22 
	21.86 
	21.68 
	51.24 
	50.24 

	
	
	4
	22.18 
	21.41 
	47.57 
	49.39 
	21.45 
	22.08 
	50.18 
	49.24 

	
	6
	1
	21.24 
	21.73 
	86.47 
	77.77 
	21.70 
	21.44 
	49.88 
	54.74 

	
	
	2
	21.80 
	22.02 
	51.56 
	52.08 
	21.10 
	21.58 
	50.62 
	52.25 

	
	
	4
	21.40 
	21.30 
	48.08 
	48.24 
	22.20 
	22.55 
	47.18 
	47.04 

	
	12
	1
	22.03 
	22.29 
	130.92 
	78.55 
	22.16 
	21.60 
	51.96 
	52.89 

	
	
	2
	21.62 
	22.31 
	52.69 
	52.70 
	21.04 
	22.18 
	49.74 
	50.28 

	
	
	4
	21.62 
	22.00 
	47.48 
	48.89 
	21.65 
	22.10 
	49.12 
	47.35 

	64
	2
	1
	10.79 
	11.25 
	56.31 
	55.53 
	10.88 
	10.97 
	53.51 
	53.83 

	
	
	2
	11.10 
	11.30 
	54.86 
	54.31 
	11.07 
	10.88 
	54.29 
	54.00 

	
	
	4
	10.88 
	10.66 
	54.00 
	54.46 
	11.10 
	10.88 
	53.93 
	52.99 

	
	4
	1
	11.10 
	10.97 
	57.15 
	57.06 
	10.74 
	10.55 
	53.58 
	54.46 

	
	
	2
	10.88 
	11.42 
	54.31 
	55.07 
	11.02 
	10.55 
	54.29 
	54.50 

	
	
	4
	10.67 
	10.99 
	53.97 
	53.72 
	10.92 
	10.44 
	53.56 
	52.07 

	
	6
	1
	11.02 
	10.86 
	56.10 
	56.67 
	11.18 
	10.37 
	54.75 
	54.42 

	
	
	2
	10.90 
	10.46 
	53.58 
	54.23 
	11.18 
	10.49 
	52.99 
	53.85 

	
	
	4
	11.20 
	11.39 
	52.61 
	53.42 
	11.31 
	11.19 
	53.55 
	53.17 

	
	12
	1
	10.96 
	10.58 
	54.63 
	55.48 
	10.94 
	11.07 
	53.87 
	53.49 

	
	
	2
	11.01 
	11.01 
	54.65 
	53.56 
	10.66 
	10.78 
	54.32 
	54.00 

	
	
	4
	11.57 
	11.26 
	54.06 
	53.46 
	10.78 
	10.84 
	54.99 
	54.04 

	128
	2
	1
	5.48 
	5.60 
	52.79 
	54.25 
	5.54 
	5.56 
	51.86 
	52.11 

	
	
	2
	5.53 
	5.32 
	53.60 
	52.10 
	5.51 
	5.40 
	52.38 
	53.27 

	
	
	4
	5.59 
	5.38 
	53.11 
	52.50 
	5.74 
	5.52 
	53.29 
	52.85 

	
	4
	1
	5.46 
	5.67 
	53.23 
	52.64 
	5.36 
	5.32 
	53.14 
	53.16 

	
	
	2
	5.44 
	5.61 
	53.26 
	52.94 
	5.40 
	5.42 
	52.50 
	54.28 

	
	
	4
	5.64 
	5.31 
	52.57 
	52.26 
	5.45 
	5.44 
	52.06 
	51.79 

	
	6
	1
	5.53 
	5.36 
	51.94 
	51.92 
	5.51 
	5.43 
	53.95 
	52.92 

	
	
	2
	5.59 
	5.47 
	53.91 
	53.51 
	5.39 
	5.49 
	52.29 
	51.81 

	
	
	4
	5.47 
	5.28 
	53.21 
	53.25 
	5.59 
	5.37 
	51.17 
	52.67 

	
	12
	1
	5.58 
	5.39 
	53.81 
	51.72 
	5.63 
	5.81 
	53.14 
	53.45 

	
	
	2
	5.40 
	5.31 
	53.05 
	53.08 
	5.46 
	5.48 
	52.30 
	52.60 

	
	
	4
	5.37 
	5.35 
	52.42 
	52.06 
	5.56 
	5.65 
	51.91 
	52.32 


From the tables, we can observe that

Observation 1: The performance for all comb size are similar.

Observation 2: Repetition up to 4 improves the performance for small RB number and fading channel.

Observation 3: The performance are quite dependent on the channel profile. 
Observation 4: The accuracy improves in proportion with BW in Hz due to better resolution.

Observation 5: For FR2, higher SNR condition improves the performance for small RB in fading channel. 
3. Conclusions

In this paper we provided simulation results for RSTD measurements. The following observations can be considered for defining the accuracy requirements for RSTD. 
Observation 1: The performance for all comb size are similar.

Observation 2: Repetition up to 4 improves the performance for small RB number and fading channel.

Observation 3: The performance are quite dependent on the channel profile. 

Observation 4: The accuracy improves in proportion with BW in Hz due to better resolution.

Observation 5: For FR2, higher SNR condition improves the performance for small RB in fading channel. 
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