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1
Introduction

A working item on positioning support for LTE was approved in TSG-RAN#42 [1]. One of the objectives is to define terrestrial positioning based on enhanced cell ID measurements:

-
enhanced cell ID measurements coming from the UE and/or eNodeB
RAN1 has agreed that the AOA+TA based positioning technique [2][3] is a feasible solution for enhanced cell ID positioning methods. In RAN1#57bis and RAN1#58, the measurement scheme on propagation delay was discussed, both dedicated PRACH transmission and UE measurement report were agreed.
In [4] we have proposed system simulation assumptions for the AOA+TA based positioning technique which was agreed in RAN1#56bis.This document proposes a set of parameters for evaluating proposals under this objective of the work item.
2
Simulation Methodology
In system simulation, accuracy of TA measurement couldn’t be obtained because the lack of bit-level physical channel model. However, the measurement of AOA should be executed in system simulation. Complete simulation for positioning accuracy consists of both link-level simulation for TA and system-level simulation for AOA and final position can be decided by the following parts:
I. Link-level simulation

During the procedure of signal transmission and reception for positioning, there are several items bringing in errors of TA at both UE and eNodeB sides[6]; and different accuracy could be derived from different physical channels, channel condition, and system bandwidth. Link-level simulation output the distribution of all error items.
II. System-level simulation
-
In system-level simulation, AOA could be captured through suitable multi-antenna technique; 

-
Each timing error item could be generate randomly according to link-level simulation results and added together to obtain final timing error for each measurement;
-
Solve the position of UE, output the error between real and measured positions;

3
Discussion

The evaluation parameters described in the table below are based primarily on earlier LTE studies, while trying to limit the number of simulation scenarios. The case of outdoor and indoor UE shall be modeled according to Cases 1 and 3 described in Table A.2.1.1-1 in [5]. For the evaluation of AOA+TA positioning, in order to estimate the Angle of Arrival, the spatial channel model is needed, the SCM channel model defined in Table 5.1 in TR 25.996 is suggested, and the BS antenna is set as typical 8 element (4+4 polarized) antenna array with 0.5 Lambda spacing. Responding to SCME channel model in Cases 1 and 3 in system level simulation, EPA and EPB channel model are suggested respectively.
Table 1 Simulation Assumptions
	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around

	Inter-Site distance
	500 m, 1732 m

	Antenna gain
	14 dBi (3-sector antenna as defined in TR 25.814)

	Minimum distance between UE and BS
	35 m

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

	Carrier frequency
	2 GHz

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)Outdoor: 10 dB, 30 km/h for 500m (Case 2) 


	Carrier bandwidth
	10 MHz (baseline)

1.4/20 MHz

	eNB power
	43 dBm for 1.4 MHz

46 dBm for 10/20 MHz

	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
	SCME Case1, Case2 in TR25.996 for system-level
EPA, EPB for link-level

	Network synchronization
	NA.

	Cyclic prefix
	Normal

	eNB antenna configuration
	4+4 polarized, 0.5 wavelength spacing(baseline)
4 antennas, 0.5 wavelength spacing



	UE antenna configuration
	2


	Sounding estimation
	Ideal estimation (baseline)

Error = 1/Geometry



Note: 4+4 polarized antenna array is the antenna array with 4 pairs of dual polarized antenna array.
4
Conclusions

This document proposes a common set of parameters and simulation methodology to be used in evaluation of AOA+TA based positioning method for LTE.
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