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Abstract:- Software defines radio is a key technology of
cognitive network. Spectrum sensing, spectrum
management and Dynamic Spectrum Access (DSA) are
enabled by this technique. The two fundamental issue in
DSA, Spectrum sensing based on an algorithm, spectrum
sharing, and access. Spectrum sensing algorithm for
detecting spectrum holes and power control algorithm
for the cognitive radio network. Where the channels
present different usage characteristics and the detection
performance of individual secondary user (DSA) varies.
First, spectrum sensing is investigated, where multiple
SUs are coordinated to corporately sense the channels
owned by the primary users (DSA) for different
interests. When the PUs interest is concerned,
cooperative spectrum sensing is performed better
protect the PUs While satisfying the SUs requirement on
the expected access. In this paper represent the
simulation and performance analysis of dynamically
spectrum management and access of modern cognitive
radio communication system. The analysis represents
that industrial and business implementation of DSA
technique in CRN will be more efficient if using
spectrum sensing algorithm and power transform
algorithm rather than temperature interference model.

Keywords:- DSA; CRN; SDR; Intelligent Wireless Network;
Spectrum Sensing Algorithm;Spectrum Access.

I.  INTRODUCTION

Dynamic spectrum access is a spectrum sharing and
access mechanism that enable to access unused spectrum
holes in licensed spectrum bands. By implementing the DSA
mechanism in cognitive radio network possible to increase
the channel capacity of the existing network and reducing
the bandwidth cost, opportunity to create new services for
secondary and primary user domain. The primary challenge
for implementing DSA in the cognitive radio network is
efficiently spectrum sensing for detection of the abundant
spectrum holes or white space in licensed spectrum band
and access that spectrum uses for secondary user services.
For this challenge, our main goal of this research to simulate
and investigate the main fundamental algorithms for
spectrum sensing, spectrum sharing and spectrum accessing.
After investigation of this algorithm, we measure
performances of each renowned algorithm that will help us
to choose the better algorithm to get efficient DSA operation
in CRN.
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Il. RELATEDL WORKS

Although the history of cognitive radios is rather short
and the term cognitive radio first appeared only in [11], the
technologies that enable the evolution of cognitive radios
and cognitive radio networks have a long history. In
essence, the development of the cognitive radio and
cognitive radio networks are about exploiting the different
technologies into a new system concept. A primary task of
the cognitive radio is to decide on the adaptation of the radio
over the information accumulated from the environment.
Generic learning-based cognitive radio with the ability to
learn from the past in addition to the simple reasoning is a
relatively recent research area [2]. Various analysts have
utilized hereditary calculations or neural systems to adjust
radio parameters with the objective of enhancing the
execution; however, the principal inquires about on getting
the hang of, thinking and coming about knowledge in
intellectual radio system activities remain rather strange.
Dynamic frequency management is the area that has been
under intense investigation over the last two decades in the
development of cellular telephony systems [3]. In these
frameworks, there is a solitary administrator that controls all
substances, i.e. base stations and versatile terminals in the
framework, inside a settled assigned recurrence band, all
around shielded from outside impedance. Dynamic channel
Access (DCA) approaches dole out channels to various cells
with the goal that each channel is accessible to each cell on
a need premise except if the direct is utilized in a close-by
cell and the reuse imperative is disregarded [4]. In any case,
the circumstance changes on the off chance that we have
various heterogeneous substances utilizing a similar range,
each with their very own target. These issues can be
expressed as non-agreeable asset administration issues [3].
Dynamic spectrum access (DSA) and cognitive radios are
proposed methods to encourage the adaptable conjunction of
distinctive radio frameworks in a similar recurrence band.
Digital enhanced cordless telecommunications (DECT)
phones are of as simple pioneering cognitive radios [3].
DECT telephones select the recurrence to use at a given
time because of detecting of different clients. In physical
transporter detecting, the hubs in the remote system hold up
until the general got control from continuous transmissions
is beneath a specific limit previously they begin to
transmit[5]. The difference in the cognitive radio system is
that the transmitting node has to sense if the primary user
starts to use the same frequency band. The primary users are
privileged and thus do not need to know about the presence
of the secondary users. The secondary users have to
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periodically monitor the presence of the primary users [6].
Because a primary user can tolerate interference maximally
At seconds, monitoring has to be done at least every
Atseconds [7]. During the detection period, secondary users
have to be silent [8]. In some special cases, continuous
channel monitoring can be allowed [9]. If the user is
observed, the other frequency band from spectrum pool is
chosen and transmission between secondary users continues
in that band.

Article [10], software-defined radio (SDR) should be
defined as a radio that is easily categorized in programming
and whose physical layer conduct can be impressively
enhanced through changes to its product. In software-
defined radio, the signal is digitized as early as possible in
the receiver chain, and the message is changed to the
analogue domain as late as possible in the transmitter. The
real main impetuses for programming characterized radio
incorporate  multi-usefulness,  worldwide  versatility,
conservativeness and control productivity, the simplicity of
fabricating, and simplicity of overhauls[10]. Software-
defined radio permits flexibility to handle several standards
since the functions of the receiver can be modified by
software. When an application is in need of the access to
multiple bands along with numerous radio access modes, the
hardware size, weight, and power can be reduced by the
software-defined radio through fewer radio units [11].

The present outline of the remote system convention is
chiefly reliant on a layered model where each layer is
composed and worked autonomously. This layered
engineering enables a planner to transform one layer without
evolving different layers. In the cross-layer convention plan,
adaptively and advancement over different segments of the
convention stack is required [12]. Each layer reacts to
varieties nearby to that layer and data from different layers.
The point is to improve all convention layers together. Be
that as it may, the cross-layer outline ought to be drawn
nearer comprehensively with some alert [13].

Seclusion and layered engineering lead to the lifespan
of the framework and can be viewed as a doable method to
work in remote systems. Over a longer time, this can be seen
as the improvement of the execution. As creators in [13]
accentuate, the unbridled cross-layer configuration can
prompt spaghetti plan that can smother promote
developments and be hard to upkeep. This design which is
inverse of a secluded one is known as essential engineering
[14]. The execution of a framework can be enhanced by
utilizing more than one layer to actualize the required
function(s). Nonetheless, changes to any layer may require a
broad update of the framework.

I11.  PROPOSED MODEL

This section will illustrate the proposed model that
uses implementation and simulation of cognitive radio
networks spectrum sensing and detection, dynamic spectrum
access algorithm on CRN, Link Budgeting, and power
controlling.
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A. Performance Matrix

The performance can be evaluated by the ROC curve
that is completely specified by the values of probability of
detection or true positive M and probability of false alarm
or false positive M;. In signal detection theory, ROC is used
to measure the performance as a trade-off between
selectivity and sensitivity. M; and My can be measured
using equation 1 and equation 2 respectively.
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Where 1 is the decision threshold, H, and H, are two
hypothesis, ['{...3 and ['{.7 are the incomplete and complete
gamma function respectively, the product of LA
corresponds to ¥ where N is degrees of freedom, =2 is noise
variance, ¥ is a decision statistic. This performance can be
evaluated over energy detection only.
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Fig 1:- An exemplar of receiver operating characteristic

(ROC) curve.

1.0

In figure 1, if the threshold 4 = 0, the hypothesis H, is
always selected, thus, the probabilities M = M; = 1. As the
threshold 4 increases, M; and M; decrease. When the
threshold 4 = o=, the hypothesis H,, is always selected and
therefore M; = M = 0.

B. Cognitive Radio Network Modeling for System Network

In the cognitive radio framework show, the essential
clients don’t have to know anything about CR gadgets, and
there is no need to change existing frameworks, which is
believed to be a fundamental necessity to a CR framework.
It is critical that the inheritance PUs can in any case work
customarily even in the nearness of the CR framework. One
answer for giving high information rates over short
separations is UWB. In any case, higher transmission
powers what’s more, smaller transfer speeds are expected to
get more significant inclusion. Accordingly, in our
framework, SUs are quiet when a PU transmits, what’s
more, UWB innovation isn’t utilized.
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The general psychological radio framework show
introduced in Figure I11-2 incorporates essential clients and
optional clients. One optional client is chosen as the
cognizant hub (CNode)that assumes the job of range
coordination in the system [15]. The measurements of the
frameworks and the numbers and areas of the clients are for
the outline as it were. Toward the start of the system task,
the primary hub is chosen to CNode, and it stays the same
until the point that it separates the system. A situation for
the psychological radio framework is presented in Figure
I11-2 where the areas of PUs and SUs are picked
haphazardly in the system territory utilizing uniform
distribution[10]. The dark shading in the figure portrays the
territory where SU and PU meddle with one another. It is
additionally the region where it is feasible for SU to
recognize the nearness of PU.

h
SU/node 1 pyy
P_Ud_,’,"‘\\”i PU = primary user
; / N\ SU = secondary user
/ N CNode = conscious
E—f \‘E node
CNode/SU SU/node 2
r

Fig 2:- Cognitive radio system model

Fig 3:- Simulation of CN model system

The square chart for the intellectual radio hub in our
structure demonstrate is displayed in Figure-2. The
assignments of the psychological radio hub incorporate
range detecting at the beneficiary for distinguishing proof of
range openings. Transmission of the detecting data to the
transmitter side of the connection utilising the input
interface and to the CNode using the control channel, and
recurrence, what’s more, control at the transmitter in light of
the input data from beneficiary and control data from the
CNode.
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Control
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Fig 4:- Cognitive Radio Network tentative diagram
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The CNode begins by sending a reference point
motion in a typical control channel to advise different hubs
the likelihood to join the system. The job of CNode varies
from traditional passage since it has now cognitive capacity
and the correspondence between hubs is distributed (P2P)
type correspondence. The privately detected range data of
hubs will be sent to a typical control channel, consolidated
in the CNode, and after that communicated to the CR
terminals in the system. Generally, correspondence between
two CR terminals can be isolated into the accompanying
advances:

Step 1 Range detecting in every hub and detecting data
transmission to the normal control channel.

Step 2 Consolidating of detecting data in the CNode and
broadcasting the joined data to all CR terminals including
the authorization to the eager hubs to impart.

Step 3 Beginning the transmission between two terminals,
for instance via preparing grouping first and after that direct
estimation is in the following mode and real information
transmission is on.

Step 4 Periodical range detecting is done each At seconds;
information transmission is hindered amid detecting £ back
to the point 1.

Range detecting is done in our framework display
utilizing the Welch periodogram vitality discovery plot
introduced an AWGN station. Straightforward models for
agreeable range detecting are utilized by consolidating the
range detecting data from a few collaborating radios in
AWGN channel with Welch periodogram.

V. SIMULATION RESULTS & DISCUSSION

This section presents the analytical and simulation
results produced based on the proposed model. Range
detecting is done in our framework display utilizing the
Welch periodogram vitality discovery plot introduced an
AWGN station. Straightforward models for agreeable range
detecting are utilized by consolidating the range detecting
data from a few collaborating radios in AWGN channel with
Welch periodogram.

A. Link Budget Calculation

Keeping in mind the end goal to ascertain the most
extreme required transmitted power, we need to process the
way misfortune with the separation & = 200m, which is
believed to be the maximal range for a psychological
connection. The framework speed is 2GHz with the
breakpoint interim of 106.67m. We considered the way
misfortune examples to be @ = 2 and & = 4 and Fade edge
is ascertained so the likelihood of the benefit of shadowing
does not surpass the blur edge for 90% of areas at the
maximal range (200m from the transmitter). At the point
when the collector is nearer, the expense of the aggregate
way misfortune is littler.
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Parameter Values
Range of Communication system 150 m
Power of Transmitter 20 mW (max)
Exponent level path loss a=25Db=35
Shadowing deviation of standard level 7dB
Margin level of fading 8dB
Expected level of SNR in receiver 9dB
Noise ratio 5dB
Frequency of transmitter carrier 3 GHz
Total channel capacity 1 MHz
Height of Transmitter antenna 3m
Height of Receiver Antenna 3m

Table 1. Parameter used in link budget calculations

B. The Simulation Model

In the reenactment display, the essential client sends
quadrature phase shift keying (QPSK) images on a 1 MHz
recurrence channel with the transporter recurrence of 4 MHz
over a complex additive white Gaussian noise (AWGN)
channel. FirstTo start with, the noise has been added to the
R- input signal. At that point received signal has been
down-converted to baseband by using Welch periodogram.
The Welch’s periodogram alerts if the energy of the
received signal surpasses the detection threshold.

Energy defecton |  5) o | Ounut
Downcanversion 3 Average of L Testagainst | Qulput |
Inpl tobaseband wn(:"dkolggm) saoles threshold !

Average

Lowpass ]
i L

fiter

Fig 5:- Proposed simulation system

C. Simulation Results

After the white Gaussian clamor has been included the
range of the flag is introduced in figure 6 and 7. Utilizing
indistinguishable definition from for the flag control [16] ,
the commotion control A, = 1. Consequently, motion to-
commotion proportion (SNR) estimated for the data

transmission E is % = 10 dE. The SNR estimated for the

image data transfer capacity can, thusly, be figured utilizing
condition 7 where the information motion with commotion
is down-changed over to baseband. After the down change,
the flag is sustained to the vitality locator utilizing Welch’s
periodogram. In the primary period of the periodogram, flag
is going through the low-pass sifted. The utilized channel is
an eighth request advanced elliptic channel with 1dE crest
to-crest swell, 20 dE least stop band constriction and
1 MHz corner recurrence. Figure 8 delineates the
subsequent flag and figure 9 demonstrates the range of the
separated flag when a) the essential client flag is available
and b) when flag is absent.

=== *§=znnw23 dB ©)

Mg Bs
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Parameter values

Signal To Noise Ratio (SNR) -10dB

Probability of False Alarm(Pf) 0.01to1l

Probability of Detection (Pd) | Calculated by Simulation

Signal Noise (n) randn(1,L)
Input Signal (S) sgrt(snr)
Modulated Signal Signal Noise (n) = Input
Signal (S)
Time of simulation system 15000 s

Method of channel selection | Intelligent channel selection
randomize selection

Table 2. Parameter used in link budget calculations method

After the separating, FFT is performed and the flag is
squared. The length of the FFT is 1024. The information
grouping is separated into 8 sections and averaging is done
over those portions. A rectangular window is utilized for
windowing where the windows can be covering. In any case,
no covering was utilized while plotting the signs in figure 11
and 12 . The yield motion from the vitality finder is then
contrasted with the limit to decide if a flag is available or
not. The examination is finished with the mean esteem got
from the width of a1 MHz channel.

The hypothetical power range thickness is shown in
figure 10 where recreated control range thickness bend has
been estimated utilizing Welch periodogram. The range
shape results from the utilization of rectangular heartbeat
and one can see that range top compares to vitality of QPSK
beat.

Power Spectral Density (dB/Hz)
a2

Power Spectral Density (dB-VW/Hz)

Fmsnir(MHz) ot Frequncy (Hz)
3 b)
Fig 6:- Information value when a) the main user start
transmit data and b) when noise value added.

D. Comparison & Discussion

At high frequencies, range associating can be seen
when looking at hypothetical and reproduced bends. The
recreated bend is higher here. Associating results from the
way that flag in recreations is discrete time flag and the
ranges are occasional. In any case, in Proakis’ examination
flag is persistent time flag and the field is non-occasional.
Associating can’t be expelled absolutely by utilizing
windowing capacity since associating results from the
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rectangular image waveform. By changing heartbeat shape,
the associating can be diminished.

The recreated range has dependably commotion
because of the Welch periodogram technique since the flag
is irregular and haphazardness is a result of the range gauge.
We can decrease the haphazardness by expanding the
number of fragments. The reasons of tumult are as per the
following:

Beginning stage of FFT-window is arbitrary contrasted
with the image beginning stage and Symbol arrangement in
the FFT window is irregular.

Difference diminishes when the quantity of sections K
increments. Sections cowvering diminishes the change
however investigation is more troublesome since
commotion tests are halfway the same in various portions
causing.

In the Monte Carlo PC recreations in MATLAB
Cognitive Radio, the Welch periodogram has been
examined in the recurrence space. Every reproduction
situation is rehashed 105 times. A complex AWGN channel
and one QPSK flag are utilized in the reenactments. The

5NR=v£ esteems were —7, —2 and 3 dEBE. We have
(1]

utilized FFT length N, which compares to the portion
length and rectangular window, are 312 or 1024 . When we
don’t utilize covering, square lengths N, are 205 and 410
images for FFT sizes 512 and 1024, separately and when
utilizing covering IV, is 116 or 231. In the examination and
reproductions, we utilize T = 20. Figures 12 presents
hypothetical and mimicked collector working trademark
bends for the Welch periodogram. The hypothetical ROC
bend is acquired utilizing condition 1 and 2. In figure 12,
there are hypothetical and reenacted ROC-bends for one
section and eight fragments when recognizing one QPSK-
flag.

RF signal with noise RF signal with noise

&

8

8

)
{
§
8
i
E,

Power Spectral Density (dB-W/Hz)
) . :

Froqusnozy (MHz) et
b)
Fig 7:- Data with noise when a) the main user is transmit
information and b) when noise value is added
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Fig 8:- Data value with noise when a) the main user is
transmit data and b) when utmost noise is added

The flag to-commotion proportion is —7 dB, Nggr iS
1024. For this situation, the quantity of recurrence
receptacles to be arrived at the midpoint of around the zero
recurrence L is 10. We analyze two cases; in the principal
case, we utilize just a single fragment which compares to
periodogram. In the second case, we utilize 8 non-covering
fragments. It tends to be seen that the execution is better
when utilizing 8 non-covering portions. Figure 13 is
additionally shows one QPSK flag identification
circumstance when SNR is —7dE and Npzr is 1024. For
this situation, the quantity of recurrence containers to be
found the middle value of around the zero recurrence L is 1.
Presently we can see that execution is more terrible
contrasted with the situation when L = 10. In figure 14,
we have utilized FFT length 312. Figure 11, 12, 13, and 14
indicates ROC-bends when Negr = 1024,
SNR = 3 dB,L=1or10, and in covering case M = 8 or
15. we have additionally recreated situation where
M = 15 and N, = 203, i.e. the bundle length relates to
situation when we don’t utilize covering.

U

20 ‘*\
10 J

I
D

& B 4 o

Value (dB)
g
e

Value (dB)

5
-10 |£ {
| s "
" |
5 0 5 5 0 5
Frequency (MHz) Frequency (MHz)

Fig 9:- Detector output when a) the main user transmit data
and b) when value of noise is added

We plainly observe the execution change when we
contrast covering case with 15 sections with the non-
covering case with 8 portions. Figure 11 and 12 present
covering and non-covering situations when Nir =312,
SNR = -7 dB,L =1or10, and in covering case i = 8 or
15. When utilizing L = 1, we can see that execution is more
regrettable contrasted with the situation when L = 10,
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Moreover, reenactments demonstrate that we can
accomplish little gain utilizing covering contrasted with the
non-covering case. Be that as it may, even with the
averaging and covering the likelihood of discovery is low
with low probabilities of false alert.

Fig 10:- Simulation result on power density and noise value
is present.

Encourage examination on ROC bends prompts the
examination of probabilities of recognition and false alert
represented independently in Figure 11 to 14. In figure 14, it
is noticeable that for the instance of eight covering sections
the likelihood of location is roughly 10% units lower than
for the instance of eight non-covering fragments. In figure
14, it very well may be noticed that the distinction between
these two in the likelihood of false caution is considerably
littler, roughly 5% units.

ROC cunes, E/Ny = -7 dB, N = 1024

Probability of detection Py

4 —&— Theoretical cuve M= 8, L =10
Y —&— Simulated cune M=8,L=10 |
| —& — Theoretical curve M= 1, L=10 |
— & — Simulated curve M= 1,L = 10

1
03 04 05 06 07 08 09 A

Fig 11:- ROC value. FFT = 1024, Signal-to-noise ratio = -7
dB

At last, the investigation demonstrates that the
lessening of the execution is more because of the decline in
the likelihood of location than on the expansion of
likelihood of false alert. There is definitely not a critical
contrast between one, two and three psychological radios.
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ROC cunes, E/N, = -7 dB, N, = 1024
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Fig 12:- ROC value. FFT = 1024, Signal-to-noise ratio = -7
dB

V. CONCLUSION

Range detecting is an essential assignment in the
subjective radio framework to recognize empty recurrence
groups to empower sharp range get to. Specifically, solid
identification of the nearness of essential clients is of
farthest significance since the subjective radio working as an
auxiliary framework isn’t permitted to make hurtful
obstruction the essential client. Along these lines, the
execution assessment of range detecting plans is vital. We
have assessed the execution of Welch’s periodogram
technique regarding the probabilities of discovery and false
caution utilizing investigation and reenactments. Since the
diverse range detecting plans are related with various points
of interest and constraints, a consolidated locator that
comprises of a vitality identifier for coarse detecting of
range and a component finder for more definite detecting of
chosen recurrence groups could be a valuable arrangement.
We have additionally considered an agreeable model for
subjective radios to enhance the execution of range
detecting by utilizing the detecting data acquired from a few
hubs. Because of the restricted consciousness of a solitary
subjective radio hub, agreeable detecting will be essential in
useful intellectual frameworks. This would prompt an
exchange off between solid detecting data and the expenses
caused by more broad participation -, for example,
multifaceted nature and expanded flagging. The future
frameworks will be keen as far as range use however the
heritage frameworks can’t be changed. In this way, the
presentation of intellectual radio abilities later on remote
systems ought to have no effect on the current systems.
There is a steady requirement for radio control, particularly
as the task condition is changing toward insight, however
the types of direction and the range get to systems might be
distinctive later on.
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ROC cunes, EIN0 = -2dB, MH__r =1024

Probability of detection P

—&— Simulated curve, M= 8, L=1
Simulated curve: overlapping, M=8, L =1
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Fig 13:- ROC value. FFT = 1024, Signal-to-noise ratio = -2
dB

ROC cunes, E.'Nu =3dB, NFFI' =1024
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Fig 14:- ROC value. FFT = 1024, Signal-to-noise ratio = 3
dB
REFERENCES

1. A. Einstein, B. Podolsky, and N. Rosen, Can quantum-
mechanical description of physical reality be considered
complete?, Phys. Rev. 47,pp.777-780, 1935.

2. S. Force Spectrum policy task force report. Federal
Communications Commission ET Docket 02, vol. 135.
2002.

3. Institute for Telecommunication Sciences Radio
spectrum measurement system (RSMS) [Online]
www.its.bldrdoc.gov/programs/rsms/history/index.php.

4. A.M. Wyglinski, M. Nekovee and T. Hou, Cognitive
radio communications and networks: principles and
practice, Academic Press, 2009.

IJISRT18SP278

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

5. Q. Zhao, A. Swami, A decision-theoretic framework for
opportunistic ~ spectrum  access, |EEE  Wireless
Communications 14, no. 4, 2007.

6. V. Chakravarthy, James P. Stephens, Cognitive radios,
spectrum  management, Information  Connectivity
Branch, Air Force Research Laboratory, Rome, New
York Papers, 2005.

7. D. Cabri¢ and Robert W. Brodersen, Physical layer
design issues unique to cognitive radio systems, In
Proceedings of 16th IEEE International Symposium on
Personal, Indoor and Mobile Radio Communications
(PIMRC 2005), pp. 759-763. 2005.

8. J. Hillenbrand, T.A. Weiss and F.K. Jondral, Calculation
of detection and false alarm probabilities in spectrum
pooling systems, IEEE Communications letters, 9(4),
pp.349-351, 2005.

9. Q. Zhao and B.M. Sadler, A survey of dynamic spectrum
access, IEEE signal processing magazine, vol 24, pp. 79—
89, 2007.

10.J. Unnikrishnan and V.V. Veeravalli, Cooperative
sensing for primary detection in cognitive radio, IEEE
Journal of selected topics in signal processing, 2(1),
pp.18-27, 2008.

11.M.A. McHenry, P.A. Tenhula, D. McCloskey, D.A.
Roberson and C.S. Hood, Chicago spectrum occupancy
measurements & analysis and a long-term studies
proposal, In Proceedings of the first International
Workshop on Technology and Policy for Accessing
Spectrum (p. 1). ACM, August 2006.

12. International Telecommunications Union, History of the
International ~ Telecommunication  Union  [Online]
www.itu.int/net/about/history.aspx.

13.A. Attar, O. Holland, M.R. Nakhai and A.H. Aghvami,
Interference-limited resource allocation for cognitive
radio in orthogonal frequency-division multiplexing
networks, IET communications, 2(6), pp. 806-814, 2008.

14.B. Mercier, V. Fodor, R. Thobaben, M. Skoglund, V.
Koiwunen, S. Lindfors, J. RyynAanen, E.G. Larsson, C.
Petrioll, G. Bongiovanni and O. GrA ndalen, Sensor
networks for cognitive radio: Theory and system design,
ICT mobile summit, pp.10-17, 2008.

15.G. Giancola, D. Domenicali and M.G. Di Benedetto,
Cognitive UWB: interference mitigation by spectral
control in Cognitive Radio Oriented Wireless Networks
and Communications, 1st International Conference on
(pp. 1-6). IEEE, June 2006.

16.V. Bose, A software driven approach to SDR design,
COTS Journal, 2004.

Www.ijisrt.com 409


http://www.ijisrt.com/
http://www.its.bldrdoc.gov/programs/rsms/history/index.php

