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Downlink Location Measurement by TDOA and TOA with or without ERS
Kanghee Kim, Kunmin Yeo, Byunghan Ryu, and Jae Kyun Kwon
ETRI
1. Introduction
This contribution provides performance comparisons of downlink TDOA and TOA with or without extended reference signal (ERS). Simulation results are presented by cdf of location measurement error for TDOA and TOA which are two commonly used schemes as range-based wireless location though TOA has difficulty in finding the reference time.
2. Simulation Environments
Cells are deployed in hexagonal structure with 19 cell sites and 3 sectors per site in Fig. 1. Table 1 summarizes main simulation parameters. The overall environments follow IEEE 802.16e. MSs are randomly generated in the center three sectors excluding regions close to the center site. For a single snapshot, an MS is generated and Ped-B channel tab magnitudes are randomly determined per sector cell following complex Gaussian distribution. Shadowing and Gaussian noise are also applied. After one location estimation, another snapshot continues.
[image: image1.emf]
Fig. 1. Hexagonal cell structure
Table 1. Simulation Parameters

	Distance loss
	31.5+35 log10(d(m)) (dB)

	Shadowing standard deviation
	8dB

	Shadowing inter-site correlation
	0.5

	Cell radius
	1km

	Sector antenna pattern
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	Channel model
	ITU-R Ped-B


Distance is estimated from the strongest correlation position of preamble having experienced channel. Among 57(=19x3) sector cells, 3 sites with stronger correlation are selected, and TDOA or TOA is applied with those 3 known locations. Least-squares method [1] is used for location estimation. Since only one frame preamble is used for an MS estimation without a prior knowledge, estimation error may be larger in this simulation.
Since 57 preamble signals are summed and they are not orthogonal, they cause interference each other while obtaining correlation values and impair location estimation performance. There were proposals in the previous meeting to avoid those problems with restricted frequency reuse for preamble/pilot such as ERS (extended reference signal) [2] and DPS(downlink silent period) [3]. We adopt ERS with preamble frequency reuse efficiency of 1/9 or 1/57. 1/9 means that one sector preamble is active among 3 sites at a certain time, and 1/57 indicates only one sector preamble is working among 19 sites. Therefore, simulation is performed in three scenarios: preamble frequency reuse of 1, 9, and 57.
3. Performance Results
Figs. 2 and 3 exhibit cumulative distribution functions of location estimation error for three scenarios. In two figures, TDOA shows a similar performance with TOA. Reuse 57 is for the scenario which ultimately adopts ERS, and for reuse 1 we do not use any mute preamble. From the figures, it is seen that ERS enhances estimation performance, and performance difference between reuse 9 and reuse 1 is not much. Changing active preamble deployment for reuse 9 seems preferable as a next step, and a candidate is to make an entire site active and have a site reuse factor of 9. Since estimation is based on one frame preamble in simulation, the overall performance is in a low level and does not meet either SRD [4] or E911 requirements. More careful estimation such as averaging over many frames or combining with other schemes will enhance performance.
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Fig. 2. CDF of location measurement error for TDOA
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Fig. 3. CDF of location measurement error for TOA
4. Conclusion
In this contribution, we compare performance of TDOA and TOA in downlink with or without ERS as informative results. TDOA and TOA show a similar performance, but ERS improves location estimation error in a large scale though more elaborated estimation algorithms may enhance the performance. On the other hand, the investigation on the trade-off of using ERS is also required.
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