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1. Introduction
WI on Positioning Support for LTE was approved in RAN#42 [1], and some contributions were presented for initial discussion in RAN1#55bis [2] [3] [4] [5]. In 1.28Mcps TDD (TD-SCDMA) system, the smart antenna is widely deployed in Macro cells in the existing operational commercial network. In 25.305, LCR-TDD NodeB already supports the measurement of AoA (angle of arrival) of the signal arriving from an UE [6] [7]. 
The contribution R1-090936 introduced a UE positioning method of AOA+TA for the LTE-TDD system when the beamforming is supported. In this contribution, we discuss the simulation methodology and simulation parameters of the AOA+TA, and the system level simulation result are given in LOS and NLOS scenarios.
2. Performance evaluation methodology of AoA+TA
2.1 Measurement of TA
Option 1: UE report uplink transmission timing advance Tadv, with resolution of 16Ts. eNB measures arrival timing difference ΔT  at the instance when UE is transmitting with timing advance of Tadv, thus the TA=(Tadv+ΔT)/2;
Option 2: eNB accumulates timing advance commands sent to UE after successful random access process: 
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, at the same time measures arrival timing difference ΔT, thus the TA=(Tadv+ΔT)/2. 
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 is the timing advance at the random access process and 
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 is the successive timing advance commands.
 2.2 Measurement of AOA
eNB obtains the channel matrix  of antenna array from SRS or other uplink RS, then the AOA (Angle Of Arrival) of uplink signal is estimated based on GOB (Grid Of Beam) method or eigen value obtained from SVD decomposition. 
In the simulation, for the performance enhancement, the ΔT and AOA can be refined iteratively within multiple subframes. 
2.3 Simulation Assumptions
In order to evaluate the accuracy of AOA estimation, SCM channel model with the AS spread defined in TR25.996, which had been used to evaluation LTE system performance, is selected. The BS are assumed to use typical smart antenna system with 4+4 polarized, 0.5 wavelength spacing.
Table 1 Simulation Assumptions
	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, 19 cells, 57 sectors wrap around 

	Inter-Site distance
	500 m, 1732 m

	Antenna gain
	14 dBi

	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 for 500m and 1732m (Case 1 and Case3 in 25.814) 

	Carrier 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
	SCM in TR25.996 Table 5.1:
 Urban Macro(8degree and 15 degree AS spreading), 
Suburban(5 degree AS spreading),
NLOS and LOS (K=10dB)

	Cyclic prefix
	Normal

	eNB antenna configuration
	4+4 Porlarized, 0.5 wavelength

	UE antenna configuration
	2


3. Simulation Results

3.1 Scenarios 
The following scenarios are simulated. For the urban macro, both the 8 degree and 15degree AS spreading scenarios are simulated. And in the LOS scenarios, the K factor is assumed to be 10dB.
	Case
	Scenarios
	AS at the BS
	ISD (m)
	Penetration loss (dB)
	K if LOS (dB)
	UE Speed

(Km/h)

	Case A
	Urban
	8degree
	500
	20
	10
	3

	Case B
	Band urban
	15degree
	500
	20
	10
	3

	Case C
	Suburban
	5degree
	1732
	20
	10
	3


3.2 Simulation results
3.2.1 Simulation result in LOS
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In the LOS scenarios, the positioning accuracy is 60m in the percentage of 95% in the Bad urban case; The positioning accuracy is 30m in the percentage of 95% in the Urban case; The positioning accuracy is 50m in the percentage of 95% in the Suburban case.
3.2.2 Simulation result in NLOS
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In the NLOS scenarios, the positioning accuracy is 125m in the percentage of 95% in the Bad urban case; The positioning accuracy is 80m in the percentage of 95% in the Urban case; The positioning accuracy is 115m in the percentage of 95% in the Suburban case.
4. Conclusion
In this contribution, we provide evaluation methodology and simulation assumptions for the AOA+TA. The performance results show that the AOA+TA is a good method for positioning. In the urban and suburban macro NLOS scenario, the accuracy of the positioning usually is better than 100m. And the performance is very good in LOS scenario; the accuracy of the positioning is mostly in 50m.
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