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Introduction: This extended abstract 
existing algorithm to spectrum sensing in
context . This algorithm, presented in [1], has been origin ally 
designed for the joint and iterative estimation of the channel and 
the SNR in an OFDM case
algorithm and preliminary res
 

I. System model 
Let us assume a secondary user (SU) that senses a g iven band of 

frequency in order to detect a primary user (PU). We 
vector containing the  
that are received by the SU
the discrete Fourier transform (DFT)
absence or the presence of the PU,
considered:  

COST Action IC0902 – WG1-2013-Doc_03 

The 4 th  Workshop of COST Action IC0902 
Cognitive Radio and Networking  
Coexistence of Heterogeneous Wireless Networks

October 9

AUTHORS CONSENT TO INCLUDE THIS CONTRIBUTION IN THE O
IC0902: YES ( PLEASE DELETE AS APPROPRIATE

NAME OF AUTHOR GIVING CONSENT:Vincent Savaux 
NOTE THAT CONSENT SHOULD BE SHARED BY ALL AUTHORS)  

: Definition of cognitive algorithms for 
configuration of a single link according to the 

status of external environment  

Application of an Algorithm for Channel and Noise E stimation to 
Spectrum Sensing in a Cognitive Radio Context 

, Yves Louët 1 , Moïse Djoko - Kouam2 
Skrzypczak 3  

Supélec, Avenue de la Boulaie, CS 47601, 35576 Cess on
Sévigné, France 

Louis de Broglie, CS 29128, 35091 Rennes Cedex 9, 
France    

Systems , 2 rue de Caen, 14740 Bretteville
l'Orgueilleuse, France  

Vincent Savaux 1,2  
Supélec, Avenue de la Boulaie, CS 47601, 35576 Cess on

Sévigné, France 
Louis de Broglie, CS 29128, 35091 Rennes Cedex 9, 

France    
 

This extended abstract proposes an application of an
algorithm to spectrum sensing in  a cognitive radio

. This algorithm, presented in [1], has been origin ally 
designed for the joint and iterative estimation of the channel and 

case . In the following, the system model,
and preliminary res ults are presented.   

Let us assume a secondary user (SU) that senses a g iven band of 
in order to detect a primary user (PU). We 

 OFDM signal samples in the frequency domain 
received by the SU , after the cyclic prefix removal 

the discrete Fourier transform (DFT)  of size M. According to the 
absence or the presence of the PU,  the usua l hypothesis test is 
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the system model,  the 

Let us assume a secondary user (SU) that senses a g iven band of 
in order to detect a primary user (PU). We denote U the 

samples in the frequency domain 
, after the cyclic prefix removal and 

According to the 
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where � is the zero-mean additive white Gaussian noise vec tor of 
variance σ², 
 is the channel frequency response and � is the 
transmitted OFDM symbol. The SU is supposed to be p erfectly 
synchronized with the signal of the PU.   
 

II. Proposed detector  
The principle of the original algorithm [1], under the 

hypothesis H1, is to iteratively estimate the channel frequency 
response 
 and the noise level σ² by means of the minimum mean 
square error (MMSE) criterion. At each iteration i , the estimated 
channel feeds the noise variance estimation and vic e versa. For 
i >0, the estimation steps are expressed as follows:  
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where 
� �� et 
� (��

����� are the least square (LS) and linear-MMSE 

(LMMSE) channel estimations [2], �� is the channel frequency 
covariance matrix and E{.} is the mathematical expe ctation. Under 
H1, we proved that the noise variance estimation is v ery accurate.  
 Under the hypothesis H0, the steps are naturally the same. In 

that case, the LS estimation 
� �� = ���$ returns just noise. It is 
then possible to analytically show that the algorit hm converges, 
and the estimated noise variance is very close to i ts true value. 
This property is ensured if the initialization valu e ��(�%&�

�  is 
chosen relatively high. This characterization match es the 
recommendation concerning the initialization made u nder H1 [1]. 
Thus, as the algorithm has a similar behavior for e ach hypothesis 
H0 and H1 (i.e. it does not diverge), it can be used as a 
detector.  
 Since the algorithm estimates the noise variance u nder both 
hypotheses, we propose the following metric M =  '� − ��� to define 
the decision rule, with '� the second-order moment of the received 
signal. As we assume an accurate noise variance est imation, we get 
M =  �� − ��� ≈ 0 under H0, and M = )*  − ��� ≈ )* under H1, with )* the 
signal power. By fixing a threshold ς, we define the decision rule  

�+, -. M<ς 
�1, 0120. 

  
III. Simulations results 

We now evaluate the performance of the detector by means of 
the receiver operating curves (ROC), displaying the  detection 
probability versus the false alarm probability. Two  different SNR 
values (-10 dB and 0 dB) are considered, and the pr oposed detector 
is compared to the basic energy detector.  

We observe that, whatever the SNR value, the propos ed 
detector outperforms the energy detector, since the  latter is 
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inefficient in Rayleigh channels. Furthermore, the proposed 
detector is able to reach the perfect detector, for  SNR=0dB.  

 
Fig. 1 ROC curves of the proposed detector 

 
Conclusion: This abstract presented a spectrum sensing method  
based on an iterative algorithm designed for the jo int channel and 
SNR estimation. This algorithm has then different a pplications 
(sensing, estimations) with a unique structure, so it perfectly 
comes in the scope of cognitive radio.  
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