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1. Introduction
A set of system simulation assumptions for OTDOA positioning work was proposed in [1]. Assumptions for the link level simulations were outlined in [2], and preliminary results for the link simulation framework were provided in [3] for different search window sizes. It was seen in [3] that smaller window sizes result in better link-level performance. In this contribution, we present system level simulations based on the set of assumptions outlined in [1] for different search window sizes.

2. Simulation Assumptions
The assumptions used for positioning system simulations are given in Table 1, which is taken from [1]. 
Table 1. Simulation assumptions
	Parameter
	Value

	Scenarios (ISD, height, UE speed, penetration loss)
	· Case 1 (500 m, 3 km/h, indoor: 20 dB)
· Case 2 (500 m, 30 km/h, outdoor: 10 dB)
· Case 3 (1732 m, 3 km/h, indoor: 20 dB)

	Cell layout
	Hexagonal grid, wrap around

	Number of sites
	19 sites, with 3-sectored antennas at each site

	Network synchronization
	· Synchronous

	Cyclic prefix
	Normal

	Carrier frequency 
	2 GHz (E-UTRAN FDD band 1)

	Carrier bandwidth
	· 10 MHz

	Channel model
	ETU, EPA

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

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation 
	Between sites
	0.5

	
	Between sectors
	1

	Minimum distance between UE and BS
	35 m

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

	UE antenna gain
	0 dBi (omni)

	eNode B power
	46 dBm (10 MHz)

	UE noise figure
	9 dB

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS) with full or partial alignment

	Number of consecutive positioning subframes
	6

	Number of positioning occasions for a fix
	3

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Search window size
	Varied from 500m – 8km


3. Performance Results
In this contribution, we present simulation results based on the system level simulation procedure and assumptions according to [1]. The results presented here are for Cases 1 and 3 in a synchronous network for the ETU and EPA channel models. We consider different search windows corresponding to initial uncertainty ranging from 500m to 8km (which corresponds to window sizes rangig from 50Ts to 800Ts). The search window is centered at the estimated arrival time of the LOS path. For each window size, the positioning performance is evaluated for different values of detection threshold, which is a design parameter for the positioning algorithm. The threshold is adjusted for different window sizes to yield similar positioning performance.
In Figure 1, the CDF of the positioning error is shown for different window sizes corresponding to initial uncertainty distance ranging from 500m to 8 km for Case 1 for the ETU channel. The detection threshold for the positioning algorithm has been adjusted to achieve comparable performance for different window sizes. The CDF of positioning error for Case 1, EPA channel model is shown in Figure 2.
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Figure 1: CDF of positioning error for different window sizes corresponding to intial uncertainty distance of 500m to 8 km for Case 1 and ETU channel model.
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Figure 2: CDF of positioning error for different window sizes corresponding to intial uncertainty distance of 500m to 8 km for Case 3 and ETU channel model.
In Figures 3 and 4, CDF plots of the positioning error are shown for different window sizes for Cases 1 and 3 for the EPA channel.
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Figure 3: CDF of positioning error for different window sizes corresponding to intial uncertainty distance of 500m to 8 km for Case 1 and EPA channel model.
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Figure 4: CDF of positioning error for different window sizes corresponding to intial uncertainty distance of 500m to 8 km for Case 3 and EPA channel model.
From these results, it can be seen that the positioning performance does not depend significantly for a wide range of search window sizes. For larger window sizes, the performance degradation can be overcome by allowing a larger detection threshold. Therefore, based on these results, we contend that it is not necessary to decrease the window size significantly.

4. Motivation for Larger Window Sizes
Note that very small window sizes are impractical. Even in an idealized hexagonal layout with no shadowning, a serving eNB knows only that a particular UE is within its cell but not where in the cell the UE is located. This leads to an uncertainty of the cell radius in the search window size. This uncertainity is going to be significantly larger in real world deployments where cells are not necessarily hexagonal and can have widely varying coverage. Thus, if a very small search window size is set, it is quite likely that a UE can entirely miss detecting a sector. 
It should also be noted that if accurate search window information is available, the eNB can always set a small window size that is less than the maximum allowed value. 
5. Summary
In this contribution, we presented system-level performance results for OTDOA showing how the OTDOA performance is not particularly sensitive to search window size for a range of window sizes from 1.66us to 25us. This, along with the impracticality of predicting the right window when using small search window sizes, means that large window sizes (e.g. 50 us) should be allowed. We recommend RAN4 to allow for a practical upper limit on the search window size, with the understanding that the eNB can always choose to set a lower value for its UEs when more accurate search window sizes are available. 
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