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1 Introduction
In the previous meeting, the system-level simulation assumption for OTDOA studies has been discussed [1][2]. In this contribution, we present some simulation results for the synchronous network based on the simulation assumptions provided in [2].
2 Simulation assumptions
The assumptions used for positioning system simulations are given in Table 1,
Table 1. Simulation assumptions

	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around

	Inter-Site distance
	500m, 1732 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	Penetration loss and UE speed
	20 dB, 3 km/h 

	System bandwidth
	10 MHz

	eNB power
	46 dBm

	UE noise figure
	9 dB

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation 
	Between sites
	0.5

	
	Between sectors
	1

	Correlation distance of shadowing
	50 m

	Channel model
	ETU

	Network synchronization
	Synchronous

	Positioning subframe
	Normal subframe

	Cyclic prefix
	Normal CP

	Number of PDCCH symbols
	3

	Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2


In our simulation, considering that the PRS already uses a fixed frequency shift which depends on 
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, the networks are planned with regards to minimizing PRS-to-PRS interference. A simple way is to set the first element of a frequency shift sequence the same as the CRS shift of the cell, i.e., 
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. The cell IDs allocated to 57 cells is described in Fig.1.
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Figure 1: Cell ID assignment.

3 Performance results
In this section, we present some system simulation results to show the positioning performance. The PRS SINR CDF for the five strongest cells at distinct locations for case 1and case 3 are shown in Figure 2. For each case, the rightmost CDF corresponds to the first strongest cell measured by UEs, and the leftmost CDF corresponds to the fifth strongest cell for the UEs. The results show that if the PRS SINR is higher than -10dB in Case 1 and -20dB in Case 3, all five strongest cells will be included in the measured cell list for almost all UEs. Moreover, with the PRS SINR of -2dB in Case 1 and -12dB in Case 3, the three strongest cells will be included for almost 95% UEs respectively.
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Figure 2: CDF of PRS SINR values for the strongest five cell sites for Cases 1 & 3
Correspondingly, the CDFs of PRS received signal power (PRP) for the same sets of cites are shown in Figure 3. For all the tested case, power boosting of PRS were not introduced. It can be seen that the PRP values for all five strongest sites are above -135dBm in Case 3 and above -115dBm in Case 1. 
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Figure 2: CDF of PRP values for the strongest five cell sites for Cases 1 & 3
In addition, the impact of the PRS SINR threshold on the positioning accuracy is also studied. In the following simulations, the search window size is set to be ±200*Ts around the cell timing. The number of measurement cells is fixed to 3, 4, and 5sites, respectively.  We investigated the positioning accuracy corresponding to the different SINR threshold setting. Figure 3 to Figure 6 show the results. It can be observed that with 3 measured sites, the requirements are not met for both case 1 and case 3 at any SINR threshold in the considered range. In case 1, the 50m accuracy requirement is met with 4, 5 sites at all SINR threshold and the 150m positioning requirement can be met with 4, 5 sites with PRS SINR above -1.8dB. In case 3, to achieve the accuracy requirement of 50m, the PRS SINR should be chosen above -4.5dB. Correspondingly, for 150m positioning requirement, the 
PRS SINR threshold is chosen above -11dB with 4 or 5 measured sites. 
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Figure 3: Impact of the PRS SINR threshold on positioning accuracy of 50m
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Figure 4: Impact of the PRS SINR threshold on positioning accuracy of 50m
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Figure 5: Impact of the PRS SINR threshold on positioning accuracy of 150m
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Figure 6: Impact of the PRS SINR threshold on positioning accuracy of 150m

4 Conclusion
In this contribution, we presented some system simulation results showing the relationship between OTDOA performance and the number of measured sites under different PRS SINR threshold. According to the simulation results, to meeting the FCC requirements, the minimum number of measured cells is four. In case 1, the 50m accuracy requirement is met with 4 sites at all SINR threshold and the 150m positioning requirement can be met with PRS SINR above -1.8dB. In case 3, to achieve the accuracy requirement of 50 m and 150 m, the PRS SINR should be chosen above -4.5dB and -11dB, respectively. We request RAN4 to consider these results in the discussion on this topic.
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