International Journal of Advanced Engineering Research and Science (I JAERS)

[Vol-1, Issue-2, July 2014]
| SSN: 2349-6495

Performance Analysis of Different Diversity Combining

Techniques in Cooperative Wireless Communication $yem

Umesh Kumar Gupta*, Sanjay Kr. Srivastava**
*Department of ECE, KIT, Kanpur
** Department of ECE, KIT, Kanpur

ABSTRACT:

Diversity is a powerful communication receiver teiciue
that provides wireless link improvement at reldtvieow
cost. This paper develops a general framework feerdity
combining  techniques in cooperative  wireless
communication system. This article, a synopsis deec
different approaches to exploiting the benefitsdivfersity
and multihop communication via relays, such astsmhufor
radio range extension in mobile and wireless brcaub
cellular network. Relaying is presented as a me&ms
reduce infrastructure deployment costs. It is akown that
through the exploiting of spatial diversity, mutifhrelaying
can enhance capacity in cellular network. We wish t
emphasize that while this articles focuses on firedys,
many of the concept presented can also be appisgittem
with moving relays.

Keywords- Cooperative diversity, fading channel, relay
channel, Path loss.

I. INTRODUCTION

In wireless broadband networks cooperative comnatioic
emerged as an upgrade to single hop cellular aathite.
As evident from the current and upcoming standatitbre
is a growing consensus in wireless community aniredd
multihop capability to these networks [1, 2]. Disity is
very powerful techniques robustness against chefadelg.
Diversity combining used to mitigate the effect fafling
which consist of receiving redundancy the samerinédion
bearing signal over two or more fading channelgnth
combine these multiple replicas at the receiveintwease
the overall received SNR. The intuition behind thiscept
is to exploit the low probability of concurrence déep
fades in all the diversity channels to lower thebability of
error and of outage.

I. TYPES OF DIVRSITY COMBINING

There are three basic techniques for diversity éoimb at
the receiver: selection diversity, equal-gain camrig, and
maximum-ratio combining. In selection diversity J1the
signal with the highest received level is switchietb the

receiver. In equal-gain combining [9], all receiveignals
are coherently summed with equal amplitude and eahias
maximum-ratio combining [11], a weighted summatiain
signals is performed where the amplitudes are ptigpal
to the signal-to-noise ratio (SNR) for each sigaat the
phase are kept equal.

A. PARAMETER OF SELECTION COMBINING
TECHNIQUE

1) Outage Probability in Selection Diversity:

To analyze the bit error rate, Let us first finé thutage
probability on the ith receiver antenna. If thermtaes
are independently faded, then order statistics sgive
cumulative distribution function (CDF) ofsc is given
by [11].

Pysc () =p (y1<y,72<y....yN<y) =[Py ()] (1.1)
Rayleigh distribution is commonly used to describe
statistical time varying nature of received envelagd an
individual multipath component. The Rayleigh fading
distribution has a PDF in terms of received signtilat is

2
p(ri) = ;_; € 2Pto
For “N” receive antenna which is assumed as indepet
Then the outage probability for ‘N’.
A branch is:

Feh )"\'

Prsci < ve) = (1 =€, (1.3)

(1.2)
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Analytical Outage vs. Average SNR
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Fig.1. Outage probability vs. Average SNR by vagyin
number of receiver antennas for N = 1, 2, 4.
2) Calculate the average SNRy at the combiner having N
branches:
To calculate the PDF for the “N” branches whiclegual to
the derivative of equation (1.3) with respect tt ¥ecomes
N-1

pygc (yth) = y_AO] (1 _e _%) e_};’_? (1'4’)

So that average output bit energy to noise ratioutate is
calculated by-

V= Yen\N=1 _ven
Vsc fo"?’th _1}16 (1_6 Vo) e Vo dyy,
1

With selection diversity we are seeing that thergggzNR
at the combiner is not increased linearly with éaed the
number of receives antennas. SC is not an optiiwalsity

technique b
Bsanches si
simple becaygg it controls switch. We don’t requiegfect
channel state information that is amplitude, phaeseg
delay. We don't require many RF changes state Rke
amplifiers, noise amplifiers and power amplifiers.

use it does not use all of the plessib
Itaneously. The advantages of SC tare i

SNR improvement with antenna selection
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Fig.2. Average SNR at receiver vs. Number of rez@intenna
From fig it's clear that with “2” receive antennthe
average SNR. ¥ at the combiner is 1.5 times average SNR.
Yo of each branch. With “3” receiver antenna, therage
SNR at the combiner is 1.833 times average SNRaohe
branch. With “4” receiver antenna, the average S&R
combiner is 2 times average SNR of each branch.
3) Probability of error, Pe for selection combining:
To calculate the average probability of error & ¢tombiner
is computed by integrating the probability of errior
AWGN channel after that that equation solve by gsin
mathematica software and we get Pe

fe = %RZO(‘”" () (1 yﬁ) (17)

Analytical Probability of error vs. SNR

Probability of error Pe

Average SNR(dB)
Fig.3. Analytical Pe vs. average SNR by varyingframtennas
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Fig.4 Simulated probability of error vs. Average SNy

varying Number of receiver antenna, N=3, 4,5, 6

4) Comparison between Simulated and Analytical BER

Result:

, comparison between Simulated and Analytical BER result

10 EE = = - - ""':::::::t:::::::::::'
: : e 2] —4— Simu N=5
_......:::;::._...::;:::..._.::;::: —P— Analy N=5
g: 10. L L L
s
g
L h
e 10
2
=
[
A
E1U
0 i i
0 2 4 b 8 10
Average SNR(dB)

Fig.5 Analytical and simulated probability of erros.
Average SNR by varying N= 5, 6.

In SC, the output of combiner equals the signalboa of
the branches. Like SC, we can analysis MRC, andv@iC
different parameter. In maximal-ratio combining (RIRthe
output is a weighted sum of all branches.

1. AREA FOR FURTHER
DIVERSITY TECHNIQUES:
A) Performance analysis of Joint diversity combgnin
Adaptive modulation, and Power control scheme [5]:
Adaptive modulation and diversity combining reprdse
very important adaptive solutions for future getiers of
wireless communication systems. Indeed, in order to
improve the performance and the efficiency of these
systems, these two techniques have been recendg us
jointly in new schemes named joint adaptive modaoheand
diversity combining (JAMDC) schemes.
B) Infrastructure-to-vehicle cooperative communicat
with decode-and-forward relaying [7]in this paper, we
consider infrastructure-to-vehicle cooperative
communications in which roadside access points use
vehicles as relaying terminals. This can be pdgity
useful in suburban or remote areas where the freéque
deployment of roadside access points is not eplossible
or cost-effective. For the doubly-selective vehecuthannel
under consideration, we employ a pre-coded coadperat
transmission technique to extract the underlyingh ri
multipath-Doppler-spatial diversity.
C) Error performance analysis of cooperative systwith
receiver diversity [9]: In this paper, a cooperative system
with more than one receive antenna at relay antind¢isn
is considered. Amplify and forward method is usédhe
relay and maximal ratio combiners are employedhat t
receivers. It is assumed that source-relay andy-ela
destination channels have Nakagami-m fading andcseu
destination channels have composite shadowingfadin
modeled by Generalized-K distribution. The bit erro
performance of the system under consideration édyaed
based on the moment generating function technigdettze
analytical results are verified by compusémulations.
D) Predicting MIMO performance in urban microcells
using ray tracing to characterizing the channel J12Ve
describe a method for estimating achievable dates rin
urban microcells using multiple-input/multiple-outp
(MIMO) techniques. Specifically, we use site mapsl &
versatile ray-tracing tool to compute MIMO gain nids as
a function of terminal location; and we use thesgrives to
determine achievable rates for various MIMO trarssioin
modes (spatial multiplexing, beam forming, and diitg).
Numerical results are generated for specific patH3oston
and Manhattan, though our results are shown toabdy f
insensitive to neighborhood or city. We also shiwat.tin
urban microcells, data rate prediction using giteetfic ray
tracing is more informative than using stochastiodeis;
and that adaptive switching among MIMO transmission

STUDY IN
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modes as a terminal moves along its trajectory lualp
sustain high data rates. A nhew mode-switching élyoris
proposed that requires switching ratewer than those for
the optimal scheme by a factor greater than 1 lititle
loss in average data rate.

V. CONCLUSION

The performance of the channel can be improvedgusin
diversity combining technique and cooperative redgstem
in physical layer. It is intended to that the pemiance
needs to be analyzed under cooperative environrestly
we will address the issues related to the chanoeletimg of
cooperative relaying systems. We then moved onh® t
various mode of diversity combining techniques sash
selection combining. Finally we will explore var®u
diversity schemes of relay based system for impgvi
system performance.
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