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1 Introduction
The link-level simulation assumptions for deriving the reference signal time difference (RSTD) measurement accuracy requirement have been extensively discussed in the previous RAN4 meetings [1]-[3]. In this contribution, we present the initial simulation results of RSTD measurement error.
2 Simulation assumptions
Following [2], three cells at distinct locations are explicitly simulated as shown in Figure 1 while the other neighbouring-cell interference is modelled as AWGN noise. A set [SNR1, SNR2, SNR3] denotes the average received SNR values from three cells, which capture the large-scale fading between BS and UE. Different SNR offsets in relation to Cell 3 (Worst Cell) and cell timing offsets in relation to cell 1 (Serving Cell) represent different UE location in the equilateral triangle region. Three typical scenarios are investigated in this contribution,
Scenario 1: UE at the center, SNR offset = [0dB, 0dB, 0dB], Timing offset = [0, 0, 0];

Scenario 2: UE at the vertical dashed line, SNR offset = [6dB, 6dB, 0dB], Timing offset = [0, 0, 1/3*CP];

Scenario 3: UE at the left dashed line, SNR offset = [6dB, 0dB, 0dB], Timing offset = [0, 1/3*CP, 1/3*CP].

[image: image1.emf]BS1

(Serving Cell)

BS3

BS2

UE

(Scenario 1)

UE

(Scenario 3)

UE

(Scenario 2)


Figure 1 Link-level simulation model.
Furthermore, considering the cross correlation properties between different PRS patterns, two sets of cell ID are evaluated, i.e., 

(1) Non-overlapping set: [0, 1, 2];

(2) Overlapping set: [0, 6, 12].
In the simulation, the detection threshold is achieved at a target false alarm rate, and the first path above the detection threshold and also within a certain range of the strongest path is utilized in the cell timing. Since extreme low false alarm rate results in the increase of miss detection probability, we choose 1% as the target false alarm rate. In addition, the search window is used to reduce the search range and improve the RSTD measurement accuracy [4]. Here the widow size is set to be ±200*Ts around the actual cell timing. Figure 2 shows the detection threshold for 1, 2, 4 and 6 subframe accumulation, respectively.
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Figure 2 Detection threshold for different subframe accumulation.
Other simulation assumptions are listed in Table 1.
Table 1 Link-level simulation assumptions.
	Parameter
	Value

	Cell layout
	3 Cells at distinct locations as illustrated in Figure 1

	Cell ID set
	[0, 1, 2], [0, 6, 12]

	Network synchronization
	Synchronous with different timing offsets between cells

	Cell timing offsets (in relation to cell 1 at the UE location)
	Scenario 1: [0, 0, 0 ]

Scenario 2: [0, 0, 1/3*CP]

Scenario 3: [0, 1/3*CP, 1/3*CP]

	SNR offsets (in relation to cell 3)
	Scenario 1: [0dB, 0dB, 0dB]

Scenario 2: [6dB, 6dB, 0dB]
Scenario 3: [6dB, 0dB, 0dB]

	Duplex mode
	FDD

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency
	2GHz

	Channel bandwidth
	1.4MHz

	Channel models
	ETU

	UE speed
	3km/h

	SNR for Cell 3
	-11dB, -13dB

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	2

	Positioning subframes
	No presence of PDSCH in PRBs containing PRS

	Number of consecutive positioning subframes
	1, 2, 4, 6
non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, 
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	PRS power boosting
	0dB

	PRS bandwidth
	Full carrier bandwidth


3 Simulation results

As a baseline requirement, the RSTD measurement is based on the 1.4MHz system. Figure 3 shows the CDF curves of the RSTD measurement error absolute values when UE is located at the center of the equilateral triangle region, i.e., SNR offset set [0dB, 0dB, 0dB]. The subframe accumulation level is 1, 2, 4 and 6, respectively.
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Figure 3 RSTD error statistics for SNR offset set [0dB, 0dB, 0dB].
Figure 4 shows the CDF curves of the RSTD measurement error absolute values when UE is located at the vertical dashed line of the equilateral triangle region, i.e., SNR offset set [6dB, 6dB, 0dB].
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Figure 4 RSTD error statistics for SNR offset set [6dB, 6dB, 0dB].
Figure 5 shows the CDF curves of the RSTD measurement error absolute values when UE is located at the left dashed line of the equilateral triangle region, i.e., SNR offset set [6dB, 0dB, 0dB].
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Figure 5 RSTD error statistics for SNR offset set [6dB, 0dB, 0dB].
4 Conclusion
In this contribution, the initial simulation results are provided to study the RSTD accuracy requirement in RAN4. 
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