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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 
In Jan 29, 2015, FCC adopted the fourth report and order regarding to the positioning requirements.

It is stated that All CMRS providers must provide x/y location within 50 meters for the 80 percent of all wireless 911 calls within 6 years. 

It is noted that the percent of positioning error CDF listed in this paper is different from the percent of all wireless 911 calls. The 80 percent of all wireless 911 calls is a conditional probability, meaning that emergency call can be established. The distribution of 911 calls may not be uniformly distributed within the whole region. The 40, 50, 60, 70, 80 percent of positioning error CDF listed in this paper is only for better illustration, not strictly corresponding to the new FCC requirements.
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 

	PRS Muting
	Muting (Assume ideal muting pattern, that every PRS occasion only transmit one macro/small cell’s PRS in order to minimize interference)

No Muting

	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. HPositioning Accuracy for macro only deployment scenario with synchronization error
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Fig. 2. Positioning Accuracy for macro + 4 outdoor small cell deployment scenario with synchronization error
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Fig. 3. Positioning Accuracy for macro + 10 outdoor small cell deployment scenario with synchronization error
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Fig. 4. Positioning Accuracy for macro + indoor small cell deployment scenario (single strip) with synchronization error
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Fig. 5. Positioning Accuracy for macro + indoor small cell deployment scenario (dual strip) with synchronization error

Table 2: Comparisons of the indoor positioning accuracy results with synchronization error ideal Muting
	Horizontal Positioning Error
	Case1 Macro only
	Case1 small cell=4
	Case 1 small cell=10
	Case2 single strip
	Case2a dual strip

	40-% Error [m]
	25 
	21 
	20 
	15 
	23 

	50-% Error [m]
	30 
	26
	24 
	24 
	28

	70-% Error [m]
	43 
	37 
	33 
	29
	42

	80-% Error [m]
	55
	45 
	42 
	37 
	54 

	90-% Error [m]
	82 
	61 
	54 
	50 
	74 

	50m Error  [%]
	77%
	83%
	88%
	90%
	78%


Table 3: Comparisons of the indoor positioning accuracy results with synchronization error no Muting 
	Horizontal Positioning Error
	Case1 Macro only
	Case1 small cell=4
	Case 1 small cell=10
	Case2 single strip
	Case2a dual strip

	40-% Error [m]
	33 
	29 
	26 
	22 
	28 

	50-% Error [m]
	40 
	35 
	31 
	26
	33 

	70-% Error [m]
	56 
	49
	42 
	40
	52 

	80-% Error [m]
	69 
	61 
	54 
	50 
	65 

	90-% Error [m]
	121 
	84 
	72 
	78 
	95 

	50m Error  [%]
	66%
	70%
	78%
	80%
	68%


Table 4. Summary of the Vertical indoor positioning accuracy results 

	Vertical Positioning Error
	Case1 Macro only
	Case1 small cell=4
	Case 1 small cell=10
	Case2 single strip
	Case2a dual strip

	40-% Error [m]
	26
	12
	10
	1.5
	14.5 

	50-% Error [m]
	28
	16
	12 
	1.5
	17.5 

	70-% Error [m]
	34
	21
	16
	23.5
	23.5 

	80-% Error [m]
	37
	26
	22
	23.5
	23.5

	90-% Error [m]
	42
	37
	32 
	23.5
	23.5 


Observation 1: Synchronization error only slightly decreases horizontal accuracy. It still meets 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 with synchronization error.
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