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Conventional fixed spectrum allocation cannot successfully cope with the scarcity of 
radio frequency spectrum. Cognitive radio is a novel technology, which improves the 
spectrum utilisation by seeking and opportunistically utilising radio resources in time, 
frequency and space domains on a real time basis. The cognitive radio technology poses 
many new technical challenges, and overcoming these issues becomes even more 
challenging due to non-uniform spectrum and other radio resource allocation policies, 
economic considerations, the inherent transmission impairments of wireless links and 
user mobility. In particular, the spectrum sensing process, which is fundamental in CR 
networks, is still a time consuming and power intensive process. Cooperation is 
increasingly regarded as a key technology for tackling the challenges of a practical 
implementation of cognitive radio. 

This special issue includes four papers reporting advances in this fast moving field. 
In the article ‘Optimisation of cooperative spectrum sensing with ultra-wideband 

signalling’ an optimisation strategy for cooperative spectrum sensing is proposed. It 
consists of two parts: the first part is a Kullback-Leibler distance-based optimisation 
approach for the local decision thresholds, in the second part, an application-specific 
power control strategy is presented for the transmission of the local decisions, which can 
be realised by ultra-wideband underlay communications. The feasibility and effectiveness 
of the concepts are validated by real spectrum sensing results. 

The article ‘Directional and cooperative spectrum occupancy measurements in the  
2.4 GHz ISM band’ presents measurements of the spectrum occupancy, obtained from 
two devices with several directional antennas. The spectrum occupancy information 
obtained from the different antennas and measurement devices is combined using 
techniques known from the cooperative spectrum sensing research for future cognitive 
radio systems. A new metric is introduced, the cooperative spectrum occupancy, to 
characterise the resulting spectrum occupancy that is obtained by combining the 
occupancy measurements from the antennas with different combining techniques. The 
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new metric can give more insights into the actual spectrum occupancy in a given area 
taking into account the spatial dimension. 

Authors of ‘Performance of resource sharing and borrowing in opportunistic access 
systems’ investigate a simple opportunistic resource sharing scheme enhanced with a 
borrowing concept from a traffic viewpoint. Resources are shared between primary and 
secondary users through a centralised scheme deployed at a base station. The primary 
users have the preemptive channel access, whereas the secondary ones opportunistically 
use the available channels. The borrowing concept is introduced to increase the resource 
availability at the base station level. 

Authors of ‘Bluetooth automatic network recognition – the AIR-AWARE approach’ 
implement an energy detector using the USRP SDR platform. The energy detector output 
allows the formation of a packet presence/absence diagram. Experimental results indicate 
that the observation of Bluetooth packet exchange patterns reveals technology-specific 
MAC layer procedures, leading to the conclusion that technology recognition can be 
obtained on the basis of time domain technology-specific features. 
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