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Performance Evaluation of an Ultra Wideband Time Hopping
Binary Impulse Radio System
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ABSTRACT

Recently, ultra wideband time hopping impulse radio (IR) systems have drawn much attention as a new type
of spread spectrum multiple access communication systems in such applications as in-building wireless LAN and
military communication systems., Unlike the conventional communication systems which utilize information-bearing
continuous RF carriers, the IR systems transmit a train of pulse position modulated baseband Gaussian monocycle
pulses with very short duration in the order of sub-namo seconds, yielding very low power spectrum of ultra
wide bandwidth of several GHz so that the system causes a negligible interference to the existing radio systems.
In this study, we provide performance analysis and evaluation results of a synchronous binary IR system, For
these purposes, we derives a closed form bit emor rate expression for the synchronous binary IR system with a
time hopping sequence generator composed of a pseudo noise code generator and a decimator, and this analytic
result is verified by computer simulation under additive white Gaussian noise channels. Moreover, quite robust
nature of the IR system against random timing jitters in the correlator receiver is also investigated through
computer simulation.
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