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Abstract: Spectrum Sensing is the main part in the Cognitive Radio system. In fact many researches have been realized the last decade, and several techniques have been proposed to perform the Spectrum Sensing. This manuscript deals with this subject by presenting the most used techniques, by categorizing them as Cooperative and Blind, according to their requirements. Index Terms—Cognitive Radio, Spectrum Sensing, Cooperative techniques, Blind techniques. I. INTRODUCTION Cognitive Radio (CR) was introduced by Mitola in [1], in order to improve the distribution of the frequency spectrum to satisfy the growing evolution in wireless applications. Therefore, the major goal of CR is to identify the non-presence of Primary User (PU) which has the legal right of transmission [1] [2]. In case of absence of PU, the CR can allocate the unused band to a Secondary User (SU). The SU should stop his transmission if PU starts to be active, in order to avoid any interference. In fact, many techniques have been introduced in order to estimate the opportunity of free bandwidth; those techniques could be classified as: Blind and Cooperative. The cooperative techniques need a priori information about the PU to do the sensing of the channel, while the blind techniques do not. II. TECHNIQUES OF SPECTRUM SENSING A. Cooperative techniques The Wave Form (WF) and the Cyclo-Stationary Detection (CSD) methods are the most widely used in the cooperative techniques [2]. A.1- Wave Form consists of the evaluating the projection R of the received signal on a known pilot used by PU [2][3][4].The quantity R should be compared to a threshold to make a decision about the presence of PU. This method is very accurate and efficacy at very low SNR, but requires the knowledge of the pilot of the PU, which is not available for all cases. In addition SU should be synchronized with the PU [4] [2]. A.2- Cyclo-Stationary Detection method detects the presence of PU by examining the cyclo-stationary features of the received signal [2] [5] [6]. The Cyclic Spectral Density exhibits a peak if the cyclic frequency is equal to the fundamental frequency of received signal. This technique can work in a noisy environment even at weak SNR. With this method, the SU should know the cyclic frequencies of PU. B. Blind techniques The Energy Detection and the Blind Source Separation are also used in Spectrum Sensing; those techniques do not require any a priori information. B.1- Energy Detection (ED) is the most generic technique in the context of Spectrum Sensing due to its simplicity [2] [5] [7] [8]. The ED is based on the computation of the energy E of the received signal and then comparing E to a pre-defined threshold. Nevertheless, this method is very sensitive to the estimation
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