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Abstract
Cognitive Radio is an emerging and demanding technology of 
wireless technology of wireless communication system. With 
the advancement of wireless communication, a lot of constraints 
on the usage of available radio spectrum take place. Manny 
survey of spectrum utilization shows that entire spectrum is not 
used at all the times. Some of the frequency bands are occupied, 
some of the bands are less occupied and some frequency bands 
are not at all occupied. Cognitive radio system is the technique 
to overcome the problem of under utilization of bandwidth. A 
function of Cognitive Radio is to identify the spectrum hole 
and allot secondary users to utilize the band with high spectral 
resolution capability. In this paper, effective utilization of spectrum 
is shown with single primary user multichannel scenario. Four 
users and four channels are used with different threshold to utilize 
the channels effectively.  
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I. Introduction
Cognitive radio (CR) is one of the new long term developments 
taking place in radio receiver and radio communications 
technology. The Federal Communication Commission (FCC) 
research report [2] shows that seventy percent of the allocated 
spectrum is underutilized. So we need to deal with the problem of 
spectrum underutilization. Cognitive radio can sense [3] external 
radio environment. It can use unused spectrum band dynamically 
without affecting the primary user.

In cognitive radio primary users (PU) have the highest priority of 
the usage of a specific part of the spectrum. Secondary users (SU) 
have the lower priority, so they can utilize the spectrum without 
interfering the primary users. 

There are number of dimensions which can be used for Cognitive 
Radio applications. They are time, frequency and code.

Challenges in Cognitive Radio:
A hidden primary user as depicted below may cause • 
collisions.
The narrowband signal is dynamically switched in • 
frequency. 
Secondary users should vacate their frequency bands as soon • 
as a primary user starts transmitting. This requires frequent 
sensing of the channel. 
Reliably detecting primary users is a function of the sensing • 
duration.  
Reliability of detection vs. speed of detection tradeoff. • 
Vacating speed vs. underutilization secondary users’ • 
tradeoff 

II. Cognitive radio
The Cognitive Radio Networks can be deployed in network centric, 

distributed, adhoc and mesh architectures. The two important 
characteristics of cognitive radio are cognitive capability and 
reconfigurability. The four major functions of cognitive radio 
are: [1].

Fig. 1: Digital Implementation of an Energy Detector

Spectrum Sensing: 1. It looks the and secondary users based on 
priority basis. primary and secondary users based on priority 
basis.
Spectrum Management: 2. Once the holes are recognized, it 
will select the available hole or channel and allocate users.
Spectrum Sharing: 3. Spectrum will be shared in between 
primary and secondary users based on priority basis.
Spectrum Mobility: 4. Cognitive Radio will release the channel 
when it is used by the primary user. Spectrum sensing in 
Cognitive radio can be done with the help of matched filter 
detection, Cyclostationary feature detection and energy 
detection.

In this paper energy detection method is adapted. Four users 
with four different channels are used with different threshold. 
According to the threshold value, users are got allocation in the 
respective channels.

III. Results and Discussions

Fig. 2: Multi User Multi Channel Bandwidth Utilization With 
Efficient Energy for Cognitive Radio

We have used four users and four channels. Each channel has one 
primary user with highest priority. Secondary users can get the 
channel according to the priority and availability of the primary 
users. For the simulation channel 1 threshold is 0.2, channel 2 is 
0.4, channel 3 is 0.6 and channel 4 is 0.8.
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Fig. 3: Slot 1, 2 and 4 utilized whereas slot 3 free for channel 
threshold 0.8

Fig. 4: Slot 1 and 2 utilized whereas slot 3 and 4 free for channel 
threshold 0.6

Fig. 5: Slot 1 utilized whereas slot 2, 3 and 4 free for channel 
threshold 0.4

Fig. 6: All slots are free for channel threshold 0.2

IV. Conclusion
In this paper we are tried to implement the multichannel energy 
utilization using different threshold value of the channel. It is seen 
that for a particular channel based on the signal parameters and 
threshold value the user energy utilization is changing. 
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