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Designing Ultra-Wide Bandwidth (UWB) Receiversfor Multi-User I nterference

Environments
Professor Norman BeaulieUniversity of Alberta, beaulieu@icoremail.ece.ualhea

Abstract

Ultra-wide bandwidth (UWB) wireless is envisionesl @ license-free replacement for cables and
wires, able to transmit at extremely high data satger short distances and has been dubbed
“Bluetooth on steroids”. The principles and stuwes of time-hopping (TH) ultra-wide bandwidth
(UWB) wireless systems are recalled and the siifyabof the conventional matched filter
(correlator) digital receiver for TH-UWB applicatis is discussed. Ultra-wideband (UWB)
systems situated in the same coverage area widrqe multiple-user interference (MUI), and
the mitigation of multiple-user interference is iamportant receiver design problem. Insights into
the performance of the matched filter TH-UWB reeeiis gained from study of examples of the
simulated probability density function of the TH-UBAmultiple access interference. The unique
characteristics of interference in time-hopping UWiBtems is explained and some new TH-UWB
receiver designs are proposed based on examinenghfracteristics of the simulated multi-user
interference density functions. Several statistiwadels for time-hopped UWB MUI are presented,
motivating novel receiver designs which realizeesigy performance in environments where MUI
is significant. Soft-limiting and zonal receiverwtures are intuitively motivated and shown to
outperform the conventional matched filter UWB i1igee by many dB's in signal-to-noise ratio
(SNR). A p-order metric receiver is also proposed its superior performance established. The
improved receiver performances are explained usmagimum likelihood (ML) receiver design
principles. The application of the new signal dét structures in modified Rake receiver designs
for multipath fading UWB channels is examined. &aV of these receivers have adaptive
implementations that effectively cope with MUI, mipath fading and additive white Gaussian



noise, providing significantly lower error-rate dis in comparison to the conventional linear
receiver. The performance of a theoretically opti TH-UWB receiver is established and used to
benchmark the nonlinear receiver designs.
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