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Abstract - According to Federal Communication Commission (FCC), more than 70% of spectrum is not properly utilised. 
Cognitive radio is the efficient technique which is used to utilise the radio frequency spectrum. Using this technique both the 
licensed and unlicensed user can utilise the radio spectrum. Licensed user are primary users or legitimate users while the 
unlicensed one are secondary users .Using Spectrum sharing technique primary user allocates the radio spectrum to 
secondary user without degrading its own performance. 
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I. INTRODUCTION 
 
Recent shift  from voice-only communications to 
multimedia type applications has increased the load 
on available natural frequency spectrum. Provided, 
the scarcity of natural frequency spectrum it is 
difficult to allocate current frequency to higher data 
rate devices. That's why an  innovative techniques 
that can provide new ways of utilising the available 
spectrum are needed. 
Cognitive radio emerges as a adequate solution to the 
spectral congestion problem by  judicial utilising  the 
frequency bands that are not heavily engaged by 
licensed users . 
 
In this paper, we are using  the definition aacquired  
by Federal Communications Commission (FCC): 
“Cognitive radio: A radio or system that senses its 
operational electromagnetic environment and can 
dynamically and autonomously adjust its radio 
operating parameters to modify system operation, 
such as maximize throughput, mitigate interference, 
facilitate interoperability, access secondary 
markets”. To improve the efficiency of spectrum 
usage both the Software Defined Radio and Cognitive 
Radio were introduced. Software radio has a 
programmable software platform for wireless radio 
transceiver. The radio receiver operates at multiple 
frequency bands by using  multiple transmission 
protocols are used in the software radio . Cognitive 
radio is the augmentation of software radio. It is 
adaptable to the wireless environment by changing its 
transmission parameters intelligently. Using this 
feature spectrum can be shared between primary and 
secondary user. Dynamic spectrum sharing 
mechanism is used to avoid the degradation of the 
performance of primary user due to the opportunistic 
behavior of secondary user. Basically, Cognitive 
radio are of two types- one is full cognitive radio in 
which every parameters observable by wireless 
network and the other one is the spectrum sensing 

cognitive radio in which only radio frequency 
spectrum is considered 
II. CHARACTERISCTICS OF COGNITIVE 
RADIO 
 
1. Cognitive abilities- Using this feature the 
cognitive radio dynamically scans the whole 
spectrumand finds portion of it for its transmission. 
Spectrum sensing, spectrum management and 
spectrum sharing are the components of the 
cognitiveability. 
2. Reconfiguration ability- this feature of Cognitive 
Radio enable parameter adjustment such as Operating 
frequency, Modulation and Transmission power etc 
without any modification in the hardware component. 
 
III. FUNCTIONAL BLOCKS OF 
COGNITIVERADIO 
 
The five main functional blocks of Cognitive radio 
are: Spectral sensing, spectrum management, 
Spectrum sharing, spectrum mobility and transmitter-
receiver handshake. 
 
1. Spectrum Sensing: 
A cognitive radio is  invented to be aware of and 
delicate to the changes around it, that is why it is very 
important to sense the spectrum in the cognitive radio 
networks. Sensing of spectrum makes CR users to 
accustom the    surrounding by encountering spectrum    
holes without snooping to the primary network. This 
can be achieved through a real-time wideband sensing 
capability to detect weak primary signals in a 
spectrum range.Spectrum Sensing involve various 
detection techniques:- 
(a) Detection by Matched Filter: In this the 
matched filter needs a former knowledge of the 
peculiarity of the primary user signal, if it does so, the 
optimal detector in stationary Gaussian noise is the 
matched filter. 
(b) Detection of Energy: If the receiver cannot 
gather sufficient information about the primary user 
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signal, the optimal detector is an energy detector. 
However, the pursuance of the energy detector is 
liable to trouble in noise power. Also, energy 
detectors often generate deceitful alarms triggered by 
inadvertent signals because they cannot identify 
signal types. 
(c) Detection of features: Modified signal are 
characterized by cyclostationary detector. This 
feature can be detected by evaluating a spectral 
correlation function. The main advantage of feature 
detection is its robustness to trouble in noise power. 
However, it is computationally complex and requires 
compelling long observation times. 
 
2. Spectrum Decision: 
(a) Cognitive networks need the potential to 
decide which is the suitable spectrum band among the 
feasible bands according to the QOS requirements of 
the applications. This notion is known as spectrum 
decisionand establish a crucial point in cognitive 
radio networks. 
(b) Spectrum decision is nearly relevant to the 
channel characteristics and operations of primary 
users. Spectrum decision is concerned by the 
movements of other cognitive radio users in the 
network. Spectrum decision usually makes up with 
two steps: first, each spectrum band is characterized, 
based on statistical information of primary networks. 
Then, based on this characterization, the most 
appropriate spectrum band can be chosen. 
 
3.       Spectrum Sharing 
The shared nature of the wireless channel needs the 
coordination of transmission attempts between CR 
users. Spectrum sharing must hold much of the 
performance of a Medium Access Control protocol. 
The exclusively characteristics of cognitive radio, 
such as the coexistence of CR users with licensed 
users and the wide range of provided spectrum, incur 
considerably different challenges for spectrum 
sharing in CR networks. The existing work in 
spectrum sharing aims to address these challenges 
and can be classified on architecture based aspects: 
The first classification is based on the architecture, 
which are; 
(a) Central spectrum sharing: The shared spectrum 
and access process are disciplined by a central entity. 
A distributed sensing process can be used such that 
measurements of the shared spectrum are forwarded 
to the central entity, and a spectrum allocation route 
is made. Furthermore, the central entity can rent 
spectrum to users in a limited region for a particular 
time. In addition to competition for the spectrum, 
competition for users can also be considered through 
a central spectrum policy server. 
(b) Distributed spectrum sharing: Spectrum 
allocated and access are based on local practice that 
are performed by each node. Distributed solutions 
also are used between different networks such that a 
base station competes with its interferer BSs 

according to the QOS requirements of its users to 
allocate a portion of the spectrum. 
 

 
Fig 1 Centralised approach 

 
Fig.2Distributive approach 

 
The second qualification is based on the allocation 
behavior: 
 
Cooperative Spectrum Sharing: Collaborative 
solutions accomplish the interference analysis of each 
node such that the effect of the communication of one 
node on another nodes is considered. A frequent 
technique used in these schemes is forming clusters to 
share interference information locally. This localized 
process provides balance between a fully centralized 
and a distributed scheme. 
 
Non-cooperative spectrum sharing: Only single 
node is treated in non-cooperative solutions. Because 
interference in other CR nodes is not considered, non-
cooperative solutions may result in reduced spectrum 
implementation. These solutions do not need frequent 
signal exchanges between neighbours as in 
cooperative solutions. 
Cooperative ways generally outperform non-
cooperative approaches. Cooperative technique give 
certain degree of fairness in result, as well as 
improved through-put. Meanwhile, the performance 
degradation of non-cooperative ways are generally 
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offset by the considerably low information exchange 
and hence, energy consumption. 
 
The third classification for spectrum sharing in CR 
networks is: 
(a) Overlay spectrum sharing: Nodes access the 
network using a section of the spectrum that has not 
been used by licensed users. Interference to the 
primary network is minimized. 
(b) Underlay spectrum sharing: The wide spectrum 
techniques are exploited such that the transmission of 
a CR node is regarded as noise by licensed users. 
 
Underlay techniques can apply higher band-width at 
the   cost of a little increase in complexity. Hybrid 
techniques can be considered for the spectrum access 
technology for CR networks. 
 

 
Fig.3 UnderLay Spectrum sharing 

 
Fig 4. Overlay Frequency Spectrum 

 
Spectrum sharing inside a CR net-work (intra 
network spectrum sharing) and among multiple 
coexisting CR networks (internetwork spectrum 
sharing), as explained in the following: 
(a) Intra network spectrum sharing: These 
techniques emphasize on sharing spectrum between 
the entities of a CR network. Accordingly, the users 
of a CR network crack to contact the available 
spectrum without causing interference to the primary 
users. Intra network spectrum sharing mien unique 
challenges that have not been counted previously in 
wireless communication systems. 
 

(b) Internetwork spectrum sharing: The CR 
architecture provide multiple systems to be set up in 
overlapping locations and spectrum. So far the inter-
network spectrum sharing technique provide a 
broader view of the spectrum sharing by including 
certain operator guideline. 

 
Fig.5 Distributed Intra network spectrum sharing 

 
Fig.6 Centralized Intra network sharing 

 
Fig 7. Centralized Inter Network Sharing 
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