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e present a novel orthogonal bi-pulse ultra-wideband (UWB) system, which uses an
even pulse and an odd pulse to convey information symbols in an alternating manner.
Due to the orthogonality of these pulses, their corresponding received waveforms
remain orthogonal after propagating through multipath channels. Then we consider two major
challenges in the realization of our proposed UWB system: timing synchronization and symbol
demodulation. In particular, the idea of timing with dirty template (TDT) is employed for
timing synchronization and the noncoherent scheme is used to bypass channel estimation. Both
of these techniques are characterized by correlating adjacent waveform segments. In the
implementation of these techniques, we will gradually reveal the advantages of our proposed
system. The correlation of adjacent waveform segments only contains the information of a
single symbol. This enables a signiﬁcant enhancement of the synchronization speed of TDT
when no training sequence is transmitted. For the same reason, our demodulation approach
completely mitigates the inter-symbol inter ference (ISI) and entails a simple demodulator even
in the presence of unknown timing errors.
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