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Abstract 

Ultra ~ideband (UWB) communications uses a wide range of spectrum, typically 3.1 -

10.6 GHz, to transmit low powered (below -41.3 dB m), ultra-short (0.2 - 1.5 ns) pulses 

through the air. UWB technology can provide unique and attractive features, such as ultra­

high-speed data rates, and ultra-fme time resolution for precise positioning and ranging. 

This work studies and evaluates the bit-error-rate (BER) performance of UWB time­

hopping communication system with pulse position modulation (TH-PPM) as well as 

direct sequence pulse amplitude modulation (DS-P AM) with low-complexity RAKE 

reception in dynamic UWB channels. The study includes both the IEEE 802.15.3a and 

underground tunnels in UWB coal mine channels. The studied receivers are partial-RAKE 

(P-RAKE) and selective-RAKE (S-RAKE), and are compared to optimal All-RAKE (A­

RAKE) receivers. Numerical results show that TH-PPM UWB and DS-P AM systems with 

low-complexity RAKE receivers are good candidates for communications in the IEEE 

802. 15.3a as well as underground and coal mine tunnels. 
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