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Introduction

This document contains an analysis of the performance of the positioning technique Time Aligned Idle Period Downlink  (TA-IPDL) [1].  The results are presented as the radial error of the position estimate of a mobile compared to the true position of the mobile. These results have been generated by a network level simulator, using common parameters that have been agreed upon since the last TSG-RAN Working Group 1 meeting.

Network Simulator

The network simulator incorporates a regular hexagonal layout of Base Stations (BS) sites as illustrated in figure 1. 

A target mobile is repeatedly dropped in sector 0 of site 0 at regularly spaced points until all areas of the cell have been covered. At each point the position of the mobile is estimated for a number of independent draws. In the results presented in this document the number of regularly spaced positions is 279, and 5 independent draws are made at each position.

Position estimation is performed by making relative time of arrival (TOA) estimates of signals from visible BSs at the MS and passing these measurements to a  fixing algorithm. In time aligned IP-DL, measurements are made from all cells during the common idle period. 
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Figure 1 Network Simulator
The network simulator incorporates the common simulation parameters that are described in Table 1. In addition the following assumptions have been made:

· TOA estimates from the serving site are available outside of the common idle period (this has not been extended to neighbour sites in soft handover, but if implemented would improve performance)

· When it is not possible to locate the mobile (e.g. not enough TOAs, fixing algorithm divergence etc.) the position of the mobile is estimated to be at the centre of the sector

Table 1 Common simulation parameters
Idle Period Length
5 * 256 chips (5 symbols)

Guard Period Length
256 chips 

Average Frequency of Idle Periods
10 Hz

Number of Idle Periods 
10

Transmit Probability of TA
0.3

Channel Model
T1P1.5 Models : Rural, Suburban, Urban B, Urban A, Bad Urban

Cell Radius: Urban, Suburban, Rural
1 km, 3 km, 20 km

Pathloss Model
beta + alpha * 10*log(range in metres)

        Urban : 
alpha = 3.52; beta = 29.03

        Suburban : 
alpha = 3.48; beta = 22.2

        Rural :    
alpha = 3.41; beta = 0.34

Signal Used
Common Pilot

Chip Rate
3.84 Mbits/s

Vehicle Speed
50 km/hr

Sampling
1 bit resolution

AGC tuning
N/A

BS Total (ERP)
43 dBm

Common Pilot Transmit Power
33 dBm

Lognormal Fading Sigma
8 dB

Number of Sectors
3 per site

Simulation Results 

The results from the simulator are in figure 2. CDFs of radial error for each of the five environments are shown as well as a CDF of all the results combined are illustrated  (the combined CDF is generated with the assumption that 20% of calls occur in each of the five environments). The 67% error and 95% errors for these CDFs are listed in table 2. 

The combined CDF is a convenient way of presenting the estimated performance of an overall network and it is suggested that this measurement is quoted in subsequent simulation results. However, there is perhaps room for a more accurate estimate of the percentage of calls made in each environment.

Table 2 67% and 95% radial error for all environments

67% 
95% error 

Rural
 13 metres
 48 metres

Suburban
 10 metres
 30 metres

UrbanB
 40 metres
 131 metres

UrbanA
 85 metres
 251 metres

Bad Urban
180 metres
440 metres

All environments
54 metres
295 metres


Figure 2 CDF of radial error
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