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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98-e meeting, there were agreements to provide simulation results based on parameter combinations in [2]. The agreements were captured in the WF [1].
	· Companies are encouraged to bring PRS accuracy simulation results in RAN4 #99e for the identified set of parameters
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
· Note: the full set of parameters and values were included in R4-2104092, which will be also used as the template used to collect the simulation results also.


In this contribution, we provide simulation results for UE Rx-Tx time difference measurement accuracy based on simulation assumptions in [2] and [3].
2. Discussion
Simulation results for UE Rx-Tx time difference measurement accuracy are provided in Tables 1, 2, 3 for 15kHz SCS, 30kHz SCS and 120kHz SCS respectively. Detailed simulation assumptions are provided [3]. The accuracy results are based on measurements of 4 samples. Es/Iot for the 3 cells (cell 1, cell 2, cell 3) is (-3dB, -13dB, -13dB).
[bookmark: _Hlk68284723]Table 1. simulation results of UE Rx-Tx time difference accuracy (Tc) for 15KHz SCS
	BW
(RB)
	Comb
	Syms
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3

	52

	2
	2
	62.37 
	73.91 
	74.02 
	63.41 
	79.14 
	77.01 
	66.09 
	102.09 
	103.40 
	73.78 
	198.18 
	212.49 

	
	2
	4
	60.97 
	67.46 
	69.64 
	61.81 
	69.38 
	71.42 
	62.77 
	85.81 
	85.02 
	65.92 
	173.22 
	169.99 

	
	2
	6
	60.32 
	65.96 
	69.16 
	61.06 
	68.81 
	69.89 
	61.65 
	74.05 
	80.82 
	64.44 
	127.09 
	113.30 

	
	2
	8
	60.23 
	65.01 
	65.41 
	60.51 
	65.52 
	67.41 
	61.32 
	69.92 
	75.19 
	61.90 
	82.04 
	104.81 

	
	2
	12
	60.02 
	67.46 
	61.89 
	60.04 
	67.71 
	64.56 
	60.64 
	69.87 
	65.79 
	61.13 
	89.76 
	83.98 

	
	4
	4
	62.27 
	73.53 
	74.52 
	63.97 
	80.27 
	78.82 
	65.40 
	99.65 
	116.59 
	74.03 
	203.11 
	198.14 

	
	4
	12
	60.11 
	65.17 
	64.92 
	60.86 
	67.81 
	66.86 
	61.42 
	69.32 
	71.80 
	62.21 
	99.63 
	100.14 

	
	6
	6
	62.60 
	70.49 
	74.91 
	63.81 
	79.88 
	81.86 
	66.61 
	97.70 
	98.99 
	83.84 
	199.60 
	196.47 

	
	6
	12
	60.73 
	64.70 
	64.96 
	61.62 
	69.74 
	68.60 
	62.56 
	75.51 
	79.44 
	64.63 
	136.83 
	117.73 

	
	12
	12
	61.60 
	67.04 
	68.22 
	63.39 
	75.28 
	75.99 
	64.67 
	98.45 
	90.97 
	71.59 
	182.44 
	163.85 

	104

	2
	2
	30.51 
	34.27 
	34.23 
	31.26 
	38.45 
	38.74 
	31.81 
	47.35 
	50.12 
	32.59 
	145.48 
	150.48 

	
	2
	4
	30.04 
	32.62 
	32.94 
	30.49 
	34.94 
	34.83 
	31.42 
	41.64 
	43.66 
	31.16 
	45.98 
	153.37 

	
	2
	6
	29.79 
	31.60 
	32.59 
	30.16 
	32.97 
	33.20 
	30.41 
	38.11 
	39.01 
	30.53 
	35.56 
	119.39 

	
	2
	8
	29.78 
	31.51 
	31.56 
	29.94 
	32.21 
	32.82 
	30.06 
	34.16 
	35.54 
	30.28 
	34.11 
	39.53 

	
	2
	12
	29.42 
	30.55 
	30.46 
	29.72 
	32.32 
	31.38 
	29.91 
	34.28 
	33.35 
	29.86 
	33.09 
	32.05 

	
	4
	4
	30.48 
	35.56 
	33.87 
	31.20 
	39.36 
	37.65 
	33.38 
	51.78 
	47.04 
	32.35 
	117.07 
	154.27 

	
	4
	12
	29.69 
	31.17 
	31.44 
	30.12 
	32.25 
	32.33 
	30.41 
	35.54 
	35.57 
	30.31 
	33.91 
	34.95 

	
	6
	6
	30.38 
	34.84 
	34.44 
	31.31 
	38.16 
	38.55 
	32.12 
	46.88 
	47.57 
	32.88 
	149.63 
	154.74 

	
	6
	12
	29.80 
	31.37 
	31.43 
	30.33 
	33.26 
	33.46 
	30.78 
	36.32 
	38.74 
	30.82 
	38.81 
	37.25 

	
	12
	12
	30.26 
	32.38 
	32.40 
	31.01 
	36.67 
	35.78 
	31.58 
	41.66 
	41.69 
	31.89 
	117.63 
	152.11 

	268

	2
	2
	14.77 
	15.56 
	15.60 
	14.89 
	15.92 
	15.93 
	15.32 
	24.80 
	25.60 
	15.06 
	16.95 
	78.79 

	
	2
	4
	14.66 
	15.25 
	15.76 
	14.77 
	15.39 
	15.54 
	15.03 
	18.33 
	19.60 
	14.85 
	15.88 
	15.95 

	
	2
	6
	14.61 
	15.04 
	15.10 
	14.71 
	15.28 
	15.24 
	14.89 
	17.25 
	16.60 
	14.76 
	15.53 
	15.64 

	
	2
	8
	14.58 
	15.00 
	14.88 
	14.65 
	15.03 
	15.11 
	14.82 
	15.88 
	17.01 
	14.70 
	15.35 
	15.49 

	
	2
	12
	14.57 
	14.99 
	14.80 
	14.60 
	15.00 
	14.88 
	14.74 
	15.76 
	15.58 
	14.64 
	15.20 
	15.09 

	
	4
	4
	14.76 
	15.71 
	15.93 
	14.91 
	15.89 
	15.93 
	15.29 
	23.93 
	22.17 
	15.04 
	17.26 
	17.27 

	
	4
	12
	14.59 
	14.86 
	14.95 
	14.66 
	15.08 
	15.10 
	14.92 
	16.12 
	16.22 
	14.73 
	15.37 
	15.39 

	
	6
	6
	14.74 
	15.63 
	15.85 
	14.88 
	15.82 
	15.86 
	15.37 
	20.37 
	22.04 
	15.04 
	16.62 
	17.53 

	
	6
	12
	14.62 
	15.13 
	15.05 
	14.71 
	15.30 
	15.32 
	15.04 
	16.51 
	17.33 
	14.80 
	15.57 
	15.60 

	
	12
	12
	14.70 
	15.27 
	15.27 
	14.86 
	15.71 
	15.57 
	15.29 
	23.96 
	21.56 
	15.01 
	16.29 
	16.41 



Table 2. simulation results of UE Rx-Tx time difference accuracy (Tc) for 30KHz SCS
	BW
(RB)
	Comb
	Syms
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3

	48

	2
	2
	31.41 
	37.36 
	36.32 
	32.77 
	48.78 
	43.00 
	39.16 
	60.24 
	70.86 
	39.80 
	170.07 
	166.20 

	
	2
	4
	30.63 
	35.68 
	35.65 
	31.31 
	40.28 
	37.92 
	33.15 
	49.96 
	50.15 
	32.45 
	152.18 
	163.55 

	
	2
	6
	30.29 
	33.80 
	35.08 
	30.93 
	36.94 
	37.29 
	31.86 
	46.37 
	43.29 
	31.99 
	48.52 
	151.30 

	
	2
	8
	30.16 
	32.51 
	32.33 
	30.51 
	34.18 
	35.09 
	30.88 
	42.78 
	41.95 
	31.13 
	45.87 
	62.52 

	
	2
	12
	30.05 
	32.94 
	31.97 
	30.16 
	34.37 
	33.23 
	30.32 
	41.49 
	39.07 
	30.51 
	40.68 
	40.72 

	
	4
	4
	31.31 
	36.27 
	37.76 
	32.45 
	47.32 
	44.82 
	37.99 
	74.42 
	71.80 
	37.97 
	161.99 
	169.50 

	
	4
	12
	30.10 
	32.26 
	32.35 
	30.67 
	35.01 
	35.27 
	31.09 
	42.58 
	41.75 
	31.92 
	109.52 
	108.92 

	
	6
	6
	31.28 
	35.60 
	36.43 
	32.91 
	48.21 
	44.27 
	38.98 
	57.78 
	61.54 
	36.66 
	158.37 
	167.24 

	
	6
	12
	30.35 
	32.50 
	32.79 
	31.13 
	37.92 
	36.51 
	32.02 
	43.73 
	47.77 
	33.33 
	146.41 
	155.61 

	
	12
	12
	31.01 
	33.82 
	34.49 
	32.34 
	41.91 
	41.29 
	37.57 
	54.22 
	57.23 
	35.83 
	160.63 
	157.48 

	132

	2
	2
	14.92 
	16.35 
	16.15 
	15.17 
	16.57 
	16.56 
	16.18 
	36.59 
	25.00 
	15.46 
	99.03 
	141.42 

	
	2
	4
	14.79 
	15.55 
	15.58 
	14.92 
	15.95 
	16.01 
	15.36 
	23.80 
	23.99 
	15.09 
	17.25 
	18.57 

	
	2
	6
	14.71 
	15.38 
	15.37 
	14.81 
	15.65 
	15.80 
	15.12 
	19.98 
	20.59 
	14.98 
	16.37 
	17.71 

	
	2
	8
	14.72 
	15.31 
	15.67 
	14.76 
	15.45 
	15.66 
	15.07 
	18.69 
	19.50 
	14.88 
	16.10 
	16.19 

	
	2
	12
	14.60 
	15.31 
	15.15 
	14.70 
	15.36 
	15.21 
	14.91 
	18.21 
	16.20 
	14.75 
	15.58 
	15.54 

	
	4
	4
	14.92 
	16.85 
	16.05 
	15.11 
	16.69 
	16.61 
	15.94 
	31.90 
	33.68 
	15.39 
	100.92 
	140.98 

	
	4
	12
	14.68 
	15.15 
	15.13 
	14.79 
	15.48 
	15.52 
	15.13 
	19.06 
	17.05 
	14.88 
	15.88 
	16.21 

	
	6
	6
	14.90 
	16.09 
	16.88 
	15.16 
	16.65 
	16.77 
	16.28 
	29.86 
	30.49 
	15.50 
	139.43 
	141.29 

	
	6
	12
	14.72 
	15.29 
	15.30 
	14.90 
	15.67 
	15.61 
	15.35 
	20.43 
	20.98 
	14.99 
	16.55 
	16.89 

	
	12
	12
	14.92 
	15.71 
	15.61 
	15.07 
	16.22 
	16.23 
	15.88 
	27.57 
	24.24 
	15.33 
	48.39 
	18.18 

	272

	2
	2
	7.36 
	7.77 
	7.78 
	7.54 
	8.28 
	8.24 
	7.79 
	38.50 
	39.57 
	7.60 
	70.87 
	70.80 

	
	2
	4
	7.32 
	7.62 
	7.70 
	7.42 
	7.97 
	7.98 
	7.58 
	29.67 
	28.12 
	7.46 
	8.12 
	8.68 

	
	2
	6
	7.30 
	7.50 
	7.77 
	7.39 
	7.76 
	7.88 
	7.47 
	24.73 
	28.77 
	7.42 
	7.96 
	8.04 

	
	2
	8
	7.29 
	7.48 
	7.54 
	7.36 
	7.69 
	7.71 
	7.44 
	11.26 
	24.28 
	7.38 
	7.72 
	7.88 

	
	2
	12
	7.29 
	7.54 
	7.38 
	7.33 
	7.60 
	7.53 
	7.40 
	11.10 
	7.80 
	7.34 
	7.67 
	7.62 

	
	4
	4
	7.36 
	7.83 
	7.73 
	7.52 
	8.44 
	8.23 
	7.87 
	41.59 
	44.19 
	7.62 
	90.70 
	91.55 

	
	4
	12
	7.28 
	7.42 
	7.45 
	7.37 
	7.70 
	7.65 
	7.45 
	11.69 
	11.62 
	7.41 
	7.76 
	7.79 

	
	6
	6
	7.37 
	7.86 
	8.01 
	7.53 
	8.31 
	8.35 
	7.96 
	37.84 
	37.65 
	7.60 
	71.18 
	9.33 

	
	6
	12
	7.31 
	7.49 
	7.48 
	7.42 
	7.86 
	7.80 
	7.51 
	27.88 
	17.48 
	7.45 
	7.93 
	8.01 

	
	12
	12
	7.35 
	7.60 
	7.60 
	7.51 
	8.18 
	8.13 
	7.74 
	34.65 
	33.62 
	7.55 
	8.57 
	8.51 



Table 3. simulation results of UE Rx-Tx time difference accuracy (Tc) for 120KHz SCS
	BW
(RB)
	Comb
	Syms
	AWGN
	TDL-C

	
	
	
	cell1
	cell2
	cell3
	cell1
	cell2
	cell3

	32

	2
	2
	15.90 
	19.09 
	19.64 
	17.90 
	29.72 
	29.01 

	
	2
	4
	15.51 
	17.64 
	18.32 
	16.13 
	21.80 
	21.90 

	
	2
	6
	15.30 
	17.29 
	17.32 
	16.00 
	20.28 
	19.57 

	
	2
	8
	15.20 
	16.89 
	16.44 
	15.66 
	18.39 
	18.92 

	
	2
	12
	15.05 
	16.33 
	15.87 
	15.42 
	18.11 
	17.59 

	
	4
	4
	15.99 
	20.98 
	19.34 
	17.24 
	32.15 
	26.83 

	
	4
	12
	15.20 
	16.44 
	16.46 
	15.80 
	19.37 
	19.19 

	
	6
	6
	15.94 
	19.01 
	18.86 
	17.16 
	28.09 
	32.71 

	
	6
	12
	15.35 
	17.24 
	16.96 
	16.10 
	20.51 
	21.43 

	
	12
	12
	15.86 
	17.72 
	18.30 
	16.95 
	26.21 
	27.15 

	64

	2
	2
	7.77 
	8.98 
	9.06 
	8.10 
	39.25 
	41.96 

	
	2
	4
	7.60 
	8.36 
	8.98 
	7.83 
	9.49 
	9.42 

	
	2
	6
	7.53 
	8.29 
	8.26 
	7.72 
	8.80 
	8.94 

	
	2
	8
	7.46 
	7.98 
	8.11 
	7.65 
	8.48 
	8.87 

	
	2
	12
	7.49 
	8.39 
	7.77 
	7.57 
	8.34 
	8.12 

	
	4
	4
	7.80 
	9.12 
	9.67 
	8.07 
	48.04 
	36.56 

	
	4
	12
	7.47 
	7.99 
	7.95 
	7.67 
	8.47 
	8.64 

	
	6
	6
	7.76 
	8.92 
	8.80 
	8.13 
	40.18 
	18.16 

	
	6
	12
	7.56 
	8.05 
	8.25 
	7.75 
	9.08 
	9.02 

	
	12
	12
	7.73 
	8.36 
	8.64 
	8.00 
	10.00 
	9.94 

	128

	2
	2
	3.79 
	4.33 
	4.36 
	3.95 
	4.80 
	4.87 

	
	2
	4
	3.74 
	4.08 
	4.14 
	3.83 
	4.44 
	4.41 

	
	2
	6
	3.71 
	3.97 
	4.14 
	3.78 
	4.23 
	4.20 

	
	2
	8
	3.69 
	3.91 
	3.94 
	3.75 
	4.06 
	4.08 

	
	2
	12
	3.67 
	3.82 
	3.87 
	3.73 
	4.00 
	3.97 

	
	4
	4
	3.80 
	4.43 
	4.53 
	3.94 
	5.03 
	5.34 

	
	4
	12
	3.70 
	3.86 
	3.89 
	3.77 
	4.08 
	4.18 

	
	6
	6
	3.79 
	4.19 
	4.16 
	3.94 
	4.73 
	4.95 

	
	6
	12
	3.73 
	3.94 
	3.97 
	3.81 
	4.22 
	4.26 

	
	12
	12
	3.77 
	4.03 
	4.06 
	3.91 
	4.54 
	4.62 



Following observations can be made based on simulation results above.
Observation 1. UE Rx-Tx time difference measurement accuracy is sensitive to PRS BW.
Observation 2. Repitions of PRS resource, e.g., by increasing PRS symbol number, will improve measurement accuracy.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provided simulation results for UE Rx-Tx time difference measurement accuracy. Following observations are made.
Observation 1. UE Rx-Tx time difference measurement accuracy are very sensitive to PRS BW.
Observation 2. Repitions of PRS resource, e.g., by increasing PRS symbol number, will improve measurement accuracy.
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