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Cognitive radios (CR) intelligently and opportunistically utilize the spectrum to perform
communications increasing the efficiency of the spectral usage. Studies have shown that the
spectrum is under utilized in the frequency, time and spatial domains and therefore CRs are
proposed and encouraged especially by the radio regulatory bodies around the world. Ultra-
wideband (UWB) technology is considered as a potential candidate for CR from 3.1GHz to
10GHz. In this tutorial we identify the requirements and enabling technologies for CRs, and
address the major technical challenges related to spectrum sensing and incumbent user
detection, localizing interferers, and interference avoidance and mitigation. We also present
some solutions to these technical challenges considering advanced signal processing and
cooperative techniques. Furthermore, the stochastic nature of the spatial and temporal spectral
occupancies of the incumbent radios makes the above mentioned tasks more challenging. The
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topics covered here consider the UWB-CR as an example, but the fundamentals, challenges and
solutions presented are generic to a broader sense. To this aim, the tutorial also introduces the
key characteristics of existing and planned UWB communication systems, focusing on
technologies adopted by industrial standards and on the potential application scenarios for
Cognitive UWB radios.
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