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Abstract: Cooperative routing and spectrum aggregation are two promising techniques for Cognitive Radio Ad-hoc Networks
(CRAHNS). In this paper, we propose a spectrum aggregation based cooperative routing protocol, termed as SACRP, for CRAHNSs. This
is the first contribution on spectrum aggregation-based cooperative routing for CRAHNSs. The essential target of SACRP is to provide
higher energy efficiency, improve throughput, and reduce network delay for CRAHNS. In this regard, we design the MAC and physical
layer, and proposed different spectrum aggregation algorithms for cognitive radio (CR) users. We propose two different classes of
routing protocols; class A for achieving higher energy efficiency and throughput, and class B for reducing end-to-end latency.
Performance evaluation demonstrates the effectiveness of SACRP in terms of energy efficiency, throughput, and end to-end delay
propose a general framework for a comprehensive performance analysis of cooperative spectrum sensing (CSS) in cognitive radio (CR)
networks. Specifically, we investigate the detection accuracy of a relay-based CR network over independent non identical fading
channels. Based on the probability density function (pdf) approach, we derive new exact and approximated closed-form expressions for
the average detection probability and the average false alarm probability employing two diversity combining techniques, namely, the
maximal ratio combining (MRC) scheme and the selection combining (SC) scheme. We also investigate the convergence rate of infinite
series that appears in the derived exact closed-form expressions and propose to use a powerful acceleration algorithm that allows for the
series termination with a finite number of terms. The results obtained reveal the importance of including the relaying link statistics and
the combination techniques in the performance analysis of CR networks. The derived closed-form expression can be used to determine

the energy threshold and the relaying power constraint that meet a given detection accuracy value .
Index Terms— Cogpnitive radio networks, cooperative routing, spectrum aggregation.

l. INTRODUCTION
Spectrum shortage is one of the essential bottlenecks for
the advancement of future remote correspondence
frameworks.  Under current range  distribution
arrangements, the range usage effectiveness in authorized
range at a specific time and area is low.
The Federal Communications Commission (FCC) gauges
the use of relegated range to be somewhere around 15%
and 85%. To address such wastefulness given constrained
range accessibility, the FCC has endorsed arrangements,
for example, deft utilization
of authorized range, for example, TV white spaces. Such
arrangements will be in the long run acknowledged
through the appropriation of Cognitive Radio (CR),
innovation, which is imagined to build range use through
element range access (DSA) method, wherein unlicensed
(CR) clients shrewdly utilize authorized bands when not
possessed. Hence, the wusage of range can be
extraordinarily upgraded by sharp correspondence on
authorized range.
The conventional wireless technigues can just backing the
usage of ceaseless range assets. Be that as it may, wide
constant range groups are once in a while accessible under
the present circumstance of range assets and the approach
of stable authorized range usage.
In such manner, range accumulation system has been
proposed to fulfill the expanding data transfer capacity
requests. As of late, various studies have concentrated on
diverse range total calculations for CR systems for
expanding range proficiency and throughputs.
Our goal is to achieve higher energy efficiency, improve
throughput, and reduce network delay for CRAHNSs.

Il. LITERATURE SURVEY

A.Closed-Form Analysis of Relay-Based Cognitive
Radio Networks Over Nakagami-m Fading Channels

—We propose a general framework for a
comprehensive performance analysis of cooperative
spectrum sensing (CSS) in cognitive radio (CR) networks.
Specifically, we investigate the detection accuracy of a
relay-based CR network over independent nonidentical
Nakagami-m fading channels. Based on the probability
density function (pdf) approach, we derive new exact and
approximated closed-form expressions for the average
detection
probabilityandtheaveragefalsealarmprobabilityemployingt
wo diversity combining techniques, namely, the maximal
ratio combining (MRC) scheme and the selection
combining (SC) scheme. We also investigate the
convergence rate of infinite series that appears in the
derived exact closed-form expressions and propose to use a
powerful acceleration algorithm that allows for the series
termination with a finite number of terms. The results
obtained reveal the importance of including the relaying
link statistics and the combination techniques in the
performance analysis of CR networks. The derived closed-
form expression can be used to determine the energy
threshold and the relaying power constraint that meet a
given detection accuracy value over nonidentically
distributed Nakagami-m fading..

B. Cognitive Network Interference
Opportunistic spectrum access creates the opening of
under-utilized portions of the licensed spectrum for reuse,
provided that the transmissions of secondary radios do not
cause harmful interference to primary users. Such a
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system would require secondary users to be cognitive-they
must accurately detect and rapidly react to varying
spectrum usage. Therefore, it is important to characterize
the effect of cognitive network interference due to such
secondary spectrum reuse. In this paper, we propose a
new statistical model for aggregate interference of a
cognitive network, which accounts for the sensing
procedure, secondary spatial reuse protocol, and
environment-dependent conditions such as path loss,
shadowing, and channel fading. We first derive the
characteristic function and cumulants of the cognitive
network interference at a primary user. Using the theory
of truncated-stable distributions, we then develop the
statistical model for the cognitive network interference.
We further extend this model to include the effect of
power control and demonstrate the use of our model in
evaluating the system performance of cognitive networks.
Numerical results show the effectiveness of our model for
capturing the statistical behavior of the cognitive network
interference. This work provides essential understanding
of interference for successful deployment of future
cognitive networks.

C. Efficient Broadcast on Fragmented Spectrum
in Cognitive Radio Networks
To improve spectrum utilization, cognitive radio (CR)
is introduced to detect and exploit available spectrum
resources autonomously. The flexible spectrum use
imposes special challenges on broadcast because different
CR devices may detect different available spectrum
fragments at different locations. The sender and the
receivers have to agree on spectrum fragments that will be
used for broadcast. There may not exist a common
spectrum fragment that is available to all receivers. Most
existing work assumes that a device works only in a single
channel and thus the sender has to broadcast multiple times
in different channels to reach all receivers. The broadcast
problem is studied as a channel rendezvous and minimum
latency scheduling problem. Recent spectrum-agile designs
have enabled a device to utilize partially occupied
spectrum. We thus view a wideband channel as an
aggregation of multiple narrow channels that can be
evaluated independently

Il EXISTING SYSTEM

Cognitive Radio (CR) is an intelligent radio that senses
the environment and

adapts its transmission parameters to efficiently utilize
the scarce radio spectrum. One of the promising
applications of the CR technology is hierarchical spectrum
sharing, where primary users (PUs), which are licensed to
use certain spectrum bands, allow secondary users (SUs) to
access the spectrum as long as the interference does not
degrade the communication quality of the PU links.

In existing system, they have only used in spectrum
sensing and spectrum sharing method. The spectrum
allocation is design either MAC layer or PHY layer. A
distributed CR routing protocol is to specifically address
the problems of PU receiver protection, service

differentiation in CR routes, and joint spectrum-route
selection.

A cooperative routing protocol has been considered for
achieving higher channel capacity gain. Due to spectrum
heterogeneity characteristics, the channel which provides
maximum capacity is selected for transmission in each
direct link, and the node that can provide the maximum
capacity gain is selected as the relay node for cooperative
routing. The adhoc network used in static spectrum
allocation. The spectrum channel is allocated by
heterogeneous method. PROPOSED SYSTEM

In this article we focus on the challenges faced in CR
ad hoc networks (CRAHNS), which do not have
infrastructure support and must rely on local coordination
for different CR functionalities.  Since most of the
spectrum is already assigned, a key challenge is to share
the licensed spectrum without interfering with the
transmission of other licensed users (also known as
primary users or PUs). If this band is found to be occupied
by a licensed user, the CR user moves to another spectrum
hole to avoid interference. In CRAHNSs the distributed
multi hop architecture, dynamic network topology, diverse
quality of service (QoS) requirements, and time and
location varying spectrum.

AMAC AND PHY LAYER STRUCTURE FOR
SPECTRUM AGGREGATION
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Fig 1: Block diagram of MAC and PHY layer
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Wireless networks are based on a fixed spectrum
assignment policy that is regulated by governmental
agencies. Although spectrum is licensed on a longterm
basis over vast geographical regions, recent research has
shown that significant portions of the assigned spectrum
are utilized, leading to waste of valuable frequency
resources.

To address this critical problem, the FCC recently
approved the use of unlicensed devices in licensed bands.
Toward this end, cognitive radio (CR) technology is
envisaged that enables the identification and use of vacant
spectrum, known as spectrum hole or white space.

Multiple analog signal or digital data streams are
combined into one signal over a shared medium. HARQ
(Hybrid Automatic Repeat Request) it is combination of
high rate forward errorcorrecting code and ARQ error
control.

In standard ARQ, redundant bit as added to data to be
transmitted using error detecting code such as a cyclic
redundancy. The PHY layer deals with bit-level
transmission.
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DSA (Dynamic Spectrum Allocation) is a new
spectrum sharing paradigm that allows secondary user to
access the abundant spectrum holes or white spaces in

the licensed spectrum band. DSA is a promising
technology to alleviate the spectrum scarcity problems and
increase spectrum utilization.

B. SPECTRUM ALLOCATION
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Fig 2: Block diagram of spectrum allocation

The spectrum allocation should monitoring the
available spectrum band capture their information and then
detect spectrum holes. In this section the allocated nodes of
the secondary channel is allocated depending based on the
priority (based on data size). This allocation is not static, so
the allocation and priority of node change.

IV. REQUIREMENTS

Hardware used: Processor: Intel i5 Processor with
frequency 2.2 GHz RAM : 4GB and above Software
used:  Operating System Windows 2008 Tool
MATLAB R2012a

kY

V. RESULTS

We calculate the performance of the proposed method
in the following applications: to improve the higher energy
efficiency, improve throughput, and reduce network delay
for CRAHNS.

CASE 1: Network Creation

Fig 3: network creation
To create a cognitive radio for a spectrum allocation.
To create two kind of network

Fig 4: spectrum allocation

The spectrum allocation it should be monitor the
available spectrum band capture their information and then
detect spectrum holes. The secondary spectrum allocation
to allocated nodes of the secondary channel. This
allocation depending based on the priority(based on data
size).

CASE 2: Analytical Result

Fig 5: end to end power consumption against network
density in SACRP

The transmission power decreases when the network
density increases. The power consumption is reduced when
the number of aggregated channels increases due to the in
famous bandwidth-power inverse relation

Fig 6: end to end throughput against network density
That the throughput initially increases and then decreases
with the network density. The increases with the number of
aggregated channels. Furthermore, the end to end
throughput decreases with higher PU activity.
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Fig 7: end to end delay against network density

To provides lower end to end delay in good channel
condition. Moreover, the end to end delay initially
decreases and then increases as the network density
increases. The end to end delay increases with higher PU
activity.
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Fig 8: the probability of ‘olliSion against the number of
source and destination pairs.

The probability of collision increases with the number
of source and destination pairs. For a give network density
, the probability of collision increases with higher PU
activity.

Fig 9: transmission power consumption against the rate
demand in SACRP

The transmit power as a function of the rate demand
between the source and destination. As the rate demand
increases, the power consumption also increases. However,
as the number of aggregated channels increases, the
transmit power gain is decreased.

Fig 10: average capacity performance against the
maximum allowed transmit power of each channel in
SACRP.

The maximum allowed transmit power should be
increase the capacity of performance increases. The
capacity performance reaches a saturation point as soon as
the total transmission power reaches the constraint.

VI. CONCLUTION

In this paper, we proposed SACRP (spectrum
aggregation-based  cooperative routing protocol for
CRAHNS). SACRP is given into two classes of
cooperative routing protocols: Class A for reduced power
consumption and throughput maximization, Class B for
reducing the end-to-end delay. We have also conducted a
performance comparison of SACRP with other relevant
protocols in literature. This method shows a great
improvement while comparing with existing system.

In future work Stacel burg gamming theory will
implemented. This technique will improve the
performance efficiency and also improves the spectral and
Energy Efficiency. This implementation will be done in
MATLAB Simulink Tool.
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