International Journal of Advanced Engineering Research and Applications (IJA-ERA) ISSN: 2454-2377
Volume — 3, Issue — 3, July — 2017

Resource Allocation for Delay Minimization
for Cognitive Radio using M-QAM, AWGN
Model

Sonu Dabas' & Amanpreet Kaur 2

IStudent, EECE Department, The North Cap University, Gurugram, India
E-mail: sonudabas16@gmail.com”

2Assistant Professor, EECE Department, The North Cap University, Gurugram, India
E-mail: amanpreet@ncuindia.edu

Abstract: This research reflects the M-QAM & additive white Gaussian noise (AWGN) cognitive
Radio network involving of one primary and secondary primary user transmitter-receiver pairs. The
secondary transmitters have non-causal knowledge of the primary message. In our proposed
research, we find Delay Reduce and maximum spectrum sensing with false alarm generation which
is a simplified, deterministic channel model. The coding scheme devised for the Delay reduce can be
translated into a coding scheme for the AWGN model for secondary users, where the rate achieved
in the AWGN model is at most a constant gap below the efficiency would produce high level
spectrum sensing without noise and minimize gap in between the channels
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I. INTRODUCTION

The Cognitive Radio (CR) is an innovative model in wireless or radio communication to ameliorate
use of Narrow Spectrum Sensing Resources. It is prominent as it is capable of applying vacant side
information, in a devolved method, in direction to efficiently use unused radio spectrum by approved
systems.

The simple indication is that a SU (secondary user) (a unlicensed user) is capable in sensing the
whole spectrum circumstances and, to increase efficiency in utilization of spectrum by CR; it pursues
to caused, overlay or entwine its signals with those of the primary users (PU) (licensed), without
interfering with their transmission [7].
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Figure 1: Architecture of CR with PU & SU

www.ijaera.org ©2017, IJA-ERA - All Rights Reserved 95


http://www.ijaera.org/
mailto:sonudabas16@gmail.com
mailto:amanpreet@ncuindia.edu

International Journal of Advanced Engineering Research and Applications Volume - 3, Issue - 3

(JA-ERA) July - 2017

In this sense (logic), CR example describes rules set for the existing two or more radio schemes in an
assumed allocation of spectrum. Such organizations are specified with different custom rights and
rules set to stand. While direction among several classifications is not a condition, it might advance
the enactment of both PU and SU, as it is contended in this text.

AWGN

In this segment Additive White Gaussian Noise, AWGN is defined as the method in cognitive radio.
AWGN channel is most important part of the electronics area; we also use AWGN in this paper.
This channel simply contains the white noise calculation which follows a usual or Gaussian density.

Where: p(x), Probability density purpose.
i, Mean. o, Standard deviation. ¢2, Variance.

The representation of a signal, that is the consequence of the sum dissimilar multipath and a
imposing signal, called the LOS (line of sight) among receptor and transmitter.

pe) = S(- ) (2). 4= )

& o

Where: p(x), Probability density function.

62, the mean power or the modification of the signal before detection of the cover.

Amplitude of the imposing signal 10 (input output), Zero order changed function (Bessel) first kind
The relation among power of the principal signal and power of the multipath is given as (3).

K(dB)= ltllng[ A }

2q°

K = Rice factor.

As A value reduces - The function describes a Rayleigh fading setting.

Otherwise, if A value increase - The function is recycled to model an AWGN channel.
M-QAM

The modest type of digital modulation includes communicating a sequence of waveforms
(“symbols”) si (t) of equivalent duration T where every waveform is selected autonomously from a
set of M. This permits us to convey up to b = log2 (M) bits per symbol. Common groups of such
symbols are those where the real and invented fragments of the multifaceted baseband signal are
each moderated in amplitude. This is known as Quadrature Amplitude Modulation (QAM).
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M is defining number of symbols like M=2,4 etc and the constellations for M = 2 and 4 are almost
like BPSK and QPSK modulation as explained below. Progressive values of M are used with low
levels of noise and alteration in the channels.

Primary And Secondary Users

The Primary users possibly have no problem in retrieving the spectrum. They have independence to
access the specific channels assigned to them. But it is added classy to own approved band, also
properties are limited.

SU can usage the underutilize ensembles of PU. Is that likely to access PU without moving FCC
regulations? Equal though we are using licensed bands without producing meddling to PU; some
questions are residual unaddressed. Such as if costly licensed bands can be opened by secondary
users, is the security of the PU is certain? They may right for the permitted rights and privacy.
Certain may remain the properties but not prepared to segment the spectrum.

Il. LITRATURE REVIEW

He deliberated a powerful scattered robust power management algorithmic program is calculated
through very little implementation complexness for cognitive radio network over reinforcement
learning that doesn't want the interfering channel and power approach info among CR users (and
from CR users to PUs) [1].

In this he examined the price-based power management downside within the spectrum distribution
cognitive radio networks. The base station of primary users will acknowledge secondary users to
contact if their interference power is below the interference power constraint. In establish to right of
entry the spectrum; the SUs necessity to get their interference power [2].

Authors who investigates dispersed control of multiple SU trying to access the channel of a greater
importance PU. Under the restraint of under PU’s queue stability they exploit the sum cognitive user
throughput [3].

They considered a value expansion construction for sharing of the spectrum between cognitive SU
and licensed PU in CR networks. All the users exploit the network utility by familiarizing their
signal-to-interference-plus noise ratio (SINR) job and convey power subject to power economic
constraints and supplementary interference temperature constraint for the subordinate users [4].

He talked over power distribution systems for CR network with together relay-aided and direct
transmissions. They expressed a general rate optimization problem with meddling constraints to the
PU and peak power restraints at every node and acquire solutions by hypothetical examination [5].

1. SYSTEM MODEL

The system includes a PU (primary user) and a SU (secondary user) equipped with buffers of infinite
capacity, communicating their packets to an endpoint d. Period are positioned, and the broadcast of a
packet receipts precisely one-time slot. Source burrstones are occupied into account finished
modeling the influxes at the SU and PU as Bernoulli courses with rates Ap and As, correspondingly

[6].
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We suppose that fpd, fsd, and fps signify the probability of no link outage among the PU and
destination, the SU and destination, and the PU and SU, individually.

Queuing Model

There are three types of queues which are involved in the system analysis, as shown in Figure3.1.
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Figure 2: Priority virtual queue for a specific frequency channel
IV. PROPOSED IMPLEMENTATION

Equalizers are employed to reduce or eliminate the distortions in amplitude and phase distortion
introduced by the transmission medium in communications systems.
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Figure 3: Proposed methodology
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The optimal adaptive multiband sensing-time joint detection framework is employed by analyzing a
wideband spectrum in a CR network. QAM utilizes carrier phase shifting and synchronous detection
to permit two DSB signals to occupy the same frequency band.

V. RESULT ANALYSIS

A regular network is constructed using MATLAB as simulation tool for network construction for
which many parameters are defined which are as follows:

e Total Number of nodes
e Complete Distance of nodes
e Maximum and Minimum value of nodes

In figure 4. Performance of different reputation degree with different SNR values over sensing
internal. It is also distinguished that, when there is multiple CR user with SNR 2db streams in the
network, these streams are between different source-destination pairs. From figure. 8, it is found that
feasible number of paths are shown by blue lines connecting various nodes. Here no. of nodes is
increased and the simulated network is shown by figure 8. In the same way, possible paths are
identified out of which optimal path is detected through which communication is performed.

Maximum admissible arrival rate vs primary idle probability when S = 2 streams.
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Figure 4: Different reputation degree with different SNR values
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Tablel: Parameters Used

No. of nodes 50
Coverage Area 120 * 120
Signal Type OFDM

Modulation Type | QPSK
Addressing Type | Label based
Max. Path length | 100
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Figure 5: BER for Different user in AWGN

Comparison between theoretical & simulated results of BER of M-QAM

T T T
& simulated result

theoretical results ]

Bit error probability, Pe

10 | | | |

1 1
0 2 4 6 8 10 12 14 16 18 20
snr, EbMo(dB)

Figure 6: BE probability of MQAM for theoretical & simulated in AWGN
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Eigenvalues for Cognitive Users
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Figure 7: Regular structure of eigenvalue for cognitive radio
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Figure 8: Feasible optimal paths between the communicating nodes and spectral index
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Figure. 9: Regular network structure with increased number of nodes
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Figure. 10: Possible and optimal paths between the communicating nodes
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Figure 11: Frequency of AWGN with M-QAM

Probability of False Alarm Detection using 32-QAM in AWGHN
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Figure 12: Probability of false alarm in simulated Pd
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Figure 13: Comparison graph of basic & proposed scheme over False alarm rate
VI. CONCLUSION

In this paper, we have introduced the spectrum-sensing algorithms in 32-QAM which are proposed
based on the covariance matrix considered from a limited number of received signal samples without
noise. Simulated & Theoretical analysis for the proposed algorithms is assumed and getting
decreased delay with minimum false alarm rate to detect probability and the related threshold values
which are originated based on the statistical theory.

According to this paper that several interesting instructions for future work-related research in the
field of cognitive radio are:

e Femto-cells over DTV (Digital television) white spaces generation. Cognitive radio in the next
fifth generation.

e LTE over TV including white spaces.

e Multimedia activity evaluation over cognitive radio networks. etc.
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