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Spectrum sensing is identified as one of the enabling techno logies 
for spectrum opportunities detection in cognitive r adio systems . 
Although the latest developments in cognitive radio  regulation 
favor the database approach, spectrum sensing can p rovide reliable 
opportunistic spectrum access in dynamic a nd unpredictable 
environments [1 ]. Under these circumstances, the efficiency and 
rel iability of the spectrum sensing approach can prove  to be 
crucial in providing the required system performanc e to the 
underlying cognitive radio network. The Cooperative  Spectrum 
Sensing (CSS) approach increases the sensing perfor mance by 
exploiting the spatial diversity from multiple SU s ensing nodes.  
 
The simplest spectrum sensing method capable of det ecting the 
presence of a Primary User (PU) is based on energy detection. The 
Energy Detector (ED) is optimal when information about the PU is 
not known and is suitable for fast and wideband spectrum sensing 
where different kinds of signals exist. However, th e ED requires  
perfect knowledge about the noise power. P ractical receivers 
(spectrum sensors) do not have perfect knowledge ab out the noise 
power level. Set of works have addressed this probl em [2,3 ] stating 
that there exists a minimum value of SNR under whic h the detection 
is not possible even for infinite number of sensed samples  
(phenomenon known as SNR wall [3]). Recent studies [4 ] have proved 
that the SNR wall is not caused by the presence of an uncert ainty 
in the noise power itself, but by insufficient info rmation about 
the noise power estimation. The authors in [4 ] propose an Estimated 
Noise Power (ENP) approach that is capable of allev iating the SNR  
wall by utilizing sufficiently high number of noise -only samples.  
 
This work introduces the ENP approach for the cooperative spectrum 
sensing case combining it with the Equal Gain Combining (EGC) and 
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Majority Voting (MV) techniques. Figure 1 delineates t he Receive 
Operating Characteristic (ROC) curves for the singl e node detection 
(i.e. K=1) and for the cooperative case (for both EGC and MV 
techniques, (i.e. K=10) ) and for different number of noise samples 
(i.e. estimates). As seen from the figure, the non- cooperative 
case, where the number of signal and noise-only sam ples are equal  
(i.e. M=N) achieves the worst performance. When increasing t he 
number of noise- only samples (i.e. noise estimates), in this case 
M=10*N, the single node sensing process improve s its detection 
performance. However, the approach is still inferio r compared to 
the case of the cooperative spectrum sensing (i.e. K=10) where the 
number of signal and noise-only samples are equal ( i.e. M=N). In 
the given scenario setup the EGC based ENP techniqu e (with K=10 and 
M=10*N) achieves the best detection performance. It is al so evident 
that MV based ENP technique (with K=10 and M=10*N) outperforms the 
EGC based ENP technique (with K=10 and M=N) due to the utilization 
of higher number of noise-only samples.   

 
Figure 1. ROC curve ( N=106, M=10N, K=10,  SNR=5*10 -4 )[5] 
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