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1 Introduction
In the last RAN4 meeting, the initial simulation results of RSTD measurement were provided for OTDOA positioning in Rel-9 [1]-[3]. This contribution presents the further simulation results to study RSTD accuracy, considering:
· Deriving Ês/Noc values from SINRs
· Higher SINR values for the serving cell
· Both 1.4MHz and 10MHz bandwidths
2 Simulation assumptions
As shown in [1], three cells at distinct locations are explicitly simulated while the other neighbouring-cell interference is modelled as AWGN noise. Here, Cell 1 is assumed to be the serving cell while Cell 2 and Cell 3 are the neighbour cells. The set [(Ês/Noc)1, (Ês/Noc)2, (Ês/Noc)3] denotes the average signal-to-noise ratio values for three cells, which excludes the interference from these three cells. The mapping formulas from Ês/Noc to SINR can be expressed as follows [2],
(1)  Non-overlapping set: cell ID=[0, 1, 2]
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(2) Overlapping set: cell ID=[0, 6, 12]
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With respect to realistic scenarios, the SINR value for the serving cell is usually much higher than -13dB [3]. In this contribution, the SINR2 and SINR3 values are maintained to be -13dB in order to achieve the minimum detection requirement and the SINR1 value is changed from -13dB to the above. 
Figure 1 shows the mapping relationship between SINR and Ês/Noc for the cell ID set [0, 6, 12]. We can see that the maximum SINR1 value is about 9.77dB in this case. Therefore, two SINR1 values are investigated in this contribution, i.e., -6dB and 9.5dB.
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Figure 1 Mapping SINR to Ês/Noc for set [0, 6, 12] when SINR2 and SINR3 are set to -13dB.
When SINR1 is equal to -6dB or 9.5dB, the corresponding SINR and Ês/Noc sets are listed in Table 1.
Table 1 Deriving Ês/Noc values from SINRs.
	Cell ID set
	SINR set
	Ês/Noc set

	[0, 1, 2]
	[-6dB, -13dB, -13dB]
	[-6dB, -13dB, -13dB]

	
	[9.5dB, -13dB, -13dB]
	[9.5dB, -13dB, -13dB]

	[0, 6, 12]
	[-6dB, -13dB, -13dB]
	[-5.4, -11.7, -11.7]

	
	[9.5dB, -13dB, -13dB]
	[22.2dB, 9.4dB, 9.4dB]


Compared to [2], a fixed detection threshold is set at 1% false alarm rate for practical and simple implementation. The first path above the detection threshold and also within a certain range of the strongest path is utilized in the cell timing. In addition, the search widow size is set to be ±200*Ts around the actual cell timing. Other simulation assumptions are listed in Table 2.
Table 2 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)
	[0, 1/3*CP, 1/2*CP]  (CP=144*Ts)

	SINR set 
	[-6dB, -13dB, -13dB], [9.5dB, -13dB, -13dB]

	Duplex mode
	FDD

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency
	2GHz

	Channel bandwidth
	1.4MHz, 10MHz

	Channel models
	ETU

	UE speed
	3km/h

	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, 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

Figure 2 and Figure 3 show the CDF curves of the RSTD measurement error absolute values for SINR set [-6dB, -13dB, -13dB].
[image: image9.png]CDF

09

08

07

06

2].1 accumulation
2).6 accumulation
12], 1 accurnulation
12], 6 accurulation

0 20 30 40 &0 &0 70 80 90 w0
RSTD eror (Ts)



        [image: image10.png]CDF

09

08

07

06

05

04

03

02

01

1.2]. 1 accumulation
2).6 accumulation
12], 1 accurnulation
12], 6 accurulation

— — Cell D=0,

0 20 30 40 &0 60 70 80 90 o0
RSTD error (Ts)




Figure 2 RSTD error statistics for SINR set [-6dB, -13dB, -13dB] in 1.4MHz system.
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Figure 3 RSTD error statistics for SINR set [-6dB, -13dB, -13dB] in 10MHz system.
Figure 4 and Figure 5 show the CDF curves of the RSTD measurement error absolute values for SINR set [9.5dB, -13dB, -13dB].
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Figure 4 RSTD error statistics for SINR set [9.5dB, -13dB, -13dB] in 1.4MHz system.
[image: image15.png]CDF

Cell ID=[0,1 2], 1 accumulation

Cell ID=[0,1 2], 6 accumulation
— — Cell ID=[06,12], 1 accumulation
— — Cell ID=[0 §,12], 6 accumulation |

2 4 B 8 10 12 14 1 18

RSTD eror (Ts)



          [image: image16.png]CDF

| — — Cell D=[05.12], 1 accumulation |
| — —CellID=[05.12], 6 accumulation |_

Cell ID=[0,1 2], 1 accurulation |~
Cell ID=[0,1 2], & accurulation

i -
8 10 12 14 16 18 20
RSTD error (Ts)




Figure 5 RSTD error statistics for SINR set [9.5dB, -13dB, -13dB] in 10MHz system.
4 Conclusion

In this contribution, the additional simulation results are provided to study the RSTD accuracy in case of higher SINR and larger bandwidth. It is proposed to take the results and implementation margin [4] into account to define RSTD measurement accuracy requirement.
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