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1 Introduction
In RAN1#80, initial evaluation on synchronization error was made [1]. The following agreements were made:
· Additional simulation results with network synchronization error can be simulated by interested companies. 

· The network synchronization error, per UE dropping, is defined as a truncated Gaussian distribution of (T1 ns) rms values between an eNB and a timing reference source which is assumed to have perfect timing , subject a largest timing  difference of T2 ns, where T2 = 2*T1

· That is, the range of timing errors is [-T2, T2]

· T1:

· Default: 50ns (for the additional performance evaluation)

· Each individual company can further pick other values
In this contribution, we further present our evaluation on synchronization error for indoor positioning based on new agreement.
2 Initial evaluation results on network synchronization error 

2.1 Simulation Assumptions

An initial evaluation results for indoor positioning are given based on synchronization error [2].  
Table 1. Simulation setup
	System bandwidth 
	10 MHz 

	Cell planning 
	PCI planning for macro and small cells 

	Network synchronization 
	T1=50 ns

T2=100 ns

	Duplex modes 
	FDD 

	Cyclic prefix 
	Normal 

	DRX 
	OFF 

	Number of antenna ports 
	PRS
	1

	
	CRS
	2

	Number of receive antennas 
	2 

	Number of consecutive positioning subframes in one occasion 
	1 

	Measurement bandwidth 
	10MHz

	PRS bandwidth 
	10MHz

	PRS Power boosting
	10log6 dB 

	PDSCH transmission 
	No PDSCH transmission in PRS transmission occasions 

	RSTD report quantization 
	Modelled as in 36.133 section 9.1.10.3 


2.2 Performance Results
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Fig. 1. Positioning Accuracy for macro + outdoor small cell deployment scenario with synchronization error
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Scenario2b: Horizantal Positioning Error
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Fig. 2. Positioning Accuracy for macro + indoor small cell deployment scenario (single strip) with synchronization error
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Fig. 3. Positioning Accuracy for macro + indoor small cell deployment scenario (dual strip) with synchronization error
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Fig. 4. Positioning Accuracy for macro only deployment scenario with synchronization error

Table 2: Comparisons of the indoor positioning accuracy results with or without synchronization error 
Horizontal Accuracy (m) with synchronization error
	Scenario
	67% Positioning Error 
	90% Positioning Error
	95% Positioning Error

	Macro+outdoor small cell
	33.55
	71.98
	98.97

	Macro+Indoor small cell (Single strip model)
	25.97
	64.13
	88.25

	Macro+Indoor small cell (Dual strip model)
	47.81
	90.33
	116.4

	Macro Only
	48.57
	80.31
	98.36


Horizontal Accuracy (m) without synchronization error
	Scenario
	67% Positioning Error 
	90% Positioning Error
	95% Positioning Error

	Macro+outdoor small cell
	28.45
	67.78
	94.44

	Macro+Indoor small cell (Single strip model)
	16.02
	61.02
	83.83

	Macro+Indoor small cell (Dual strip model)
	46.38
	85.38
	112.9

	Macro Only
	45.56
	73.17
	96.58


Vertical Accuracies (m) for with or without synchronization error are the same:
	Scenario
	67% Positioning Error 
	90% Positioning Error
	95% Positioning Error

	Macro+outdoor small cell
	15.83
	32.23
	38.23

	Macro+Indoor small cell (Single strip model)
	2.00
	23.50
	23.50

	Macro+Indoor small cell (Dual strip model)
	23.50
	23.50
	23.50

	Macro Only
	33.51
	41.64
	43.34


Observation 1: Synchronization error only slightly decreases horizontal accuracy. It still meets FCC standard for horizontal positioning (within 50 m @67%, within 150 m @95%).
Observation 2: Synchronization error does not affect vertical positioning accuracy.
3 Conclusions
In this contribution, we evaluate the synchronization error for indoor positioning evaluation scenarios:
Proposal: Current Synchronization error values (T1=50 ns, T2=100 ns) are sufficient to achieve FCC standard for horizontal positioning (within 50 m @67%, within 150 m @95%). Synchronization error does not affect vertical positioning accuracy.
References

[1] Huawei, HiSilicon, “Discussion and initial evaluation results on network synchronization error”, R1-150406, Athens, Greece, February 9-13, 2015. 
[2] NextNav, “TP for TR37.857 Study on Indoor Positioning Enhancements for UTRA and LTE”, R1-150856, Athens, Greece, February 9-13, 2015.
[3] Huawei, HiSilicon, “Evaluation results for OTDOA and hybrid for indoor positioning”, R1-151868, Belgrade, Serbia, April 20 - 24, 2015












































































