ELECTRONICSAND ELECTRICAL ENGINEERING

I SSN 1392 — 1215

2009. No. 2(90)

ELEKTRONIKA IR ELEKTROTECHNIKA

HIGH FREQUENCY TECHNOLOGY, MICROWAVES

T191

AUKSTUJU DAZNI U TECHNOLOGIJA, MIKROBANGOS

Outage Probability of System with Selection Combining over
Correlated Weibull Fading Channels in the Presence of Rayleigh

Cochannel Interference

D. Aleksié
Technical college,

Aleksandra Medvedeva 20, Nis, 18 000 Serbia, phone: +381 643382488, e-mai: prasence@neobee.net

N. Sekulovié, M. Stefanovié

Faculty of Electronic Engineering, University of Nis,

Aleksandra Medvedeva 14, Nis, 18 000 Serbia, phone: +381 628281360, e-mai: sekulani @bankerinter.net

Introduction

Diversity combining [1] is a well-known method to
overcome the destructive effects of fading in wireless
communication systems. It is usualy implemented by
using an antenna array consisted of two or more receiving
antennas. The most popular space-diversity techniques are
selection combining (SC), equal-gain combining (EGC),
and maximal-ratio combining (MRC). SC is the least
complicated among these types of diversity combining
since it processes only one of the diversity branches. In
general, SC combiner chooses the branch with the highest
signal-to-noise ratio (SNR). However, it can be said that
SC combiner selects the branch with the highest signal-
to-interference ratio (SIR) because cochannel interference
(CCl) is more significant than the thermal noise in wireless
communication systems.

The most frequently used models for describing
fading in wireless environments are Rayleigh, Rice,
Nakagami-m, and Weibull. Dual SC receiver over
correlated Rician fading channels in the presence of
correlated Rayleigh distributed CCl was studied in paper
[2]. Dua SIR based SC over correlated Nakagami-m
fading channels is presented in [3]. Regardless Weibul
fading model confirms experimentally attained fading
channel measurements, for both indoor [4], as well as for
outdoor environments [5], there are not so many papers
which studied this model. Correlated Weibull fading
channels in the presence of Weibull CCl was studied in
[6].

In this paper, dua SIR-based SC receiver over
correlated Weibull fading channels in the presence of
correlated Rayleigh distributed CCI is considered. System
performance has been studied using outage probability
derived in novel closed-form.

Outage probability

Dual-diversity system with selection combining is
considered. Desired signal envelope follows correlative
Weibull fading whose probability density function (PDF)

isgiven by [7]
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where f; is Weibull fading parameter (3, > 0), p is

correlation coefficient, Qg = Rz is average power of
desired signal at ith branch and 14 (-) is modified Bessel
function of the first kind and zero order [8, eg. 9.6.10].
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We assume that the envelope of CCl on diversity
branches is Rayleigh distributed with PDF [1, eg. 6.2]:
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where rp is correlation coefficient between A and Ay
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and Qq = AZ is average power of interference.
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Fig. 1. Dua SC diversity receiver

Let i,y =R /A and u, =R,/ Ay, be instantaneous
SIRs at the input diversity branches. The joint PDF of
these random variables can be obtained as
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where |J| Jacobian transformation
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Subsgtituting (1), (3) and (5) in (4) and using the
infinite series representation of the modified Bessel
function (2) and [7, eg. (8)] (see Appendix 1), the joint
PDF becomes:
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where G[:| is Méijer's G-function [9], A, h, y and
| are minimum positive integer values so that A/h= /2
and y /1 =p,/2 and
S=[pi(1+n)+2(k+1)]/2,

= [ﬁ2(1+n)+2(k+l)]/2,
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The bivariate cumulative distribution function (CDF)
is by definition
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Substituting (6) into (7), integrals can be solved with
theuse of [10 eq. (26)] resulting (8).
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The selection combiner chooses and outputs the
branch with the largest SIR

He = max{ g, ip} ©)

The CDF of the dual SIR based SC output can be
expressed as
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Outage probability ( B, ) is an important measure of
system's performance defined as the probability that the
output SIR of the SC falls below a given outage threshold
U - Pyt can be expressed as
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Numerical results

Using Eq. (11) outage probability is plotted in Fig.1
as a function of the outage threshold p,, for different
system parameters. We can note that outage probability
decreases as Welibull fading parametres increase and

increasing of correlation coefficients leads to deterioration
of system performance.
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Fig. 2. Outage probability versus outage threshold
Conclusion

In this paper, the performance of dua SIR-based SC
diversity system operating over correlated Weibull fading
channels in the presence of Rayleigh distibuted CCI, was
studied. Useful analytical formulae for outage probability
was obtained. Various performance evaluation results for
different fading channel conditions were also presented.

Appendix |
Solving integralsusing M eijer’s G function
Integrals which formis
=[5 xa’lexp(—x—ﬁxy )dx, (12)

where « and B are positive values have been solved in
[7] using Meijer's G function as
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where y rational number, and A and k are positive integer
numbers so that
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jo paprastumo, gebejimo susvelninti isnykima ir interferencijos su gretimu kanalu. Pageidaujamas signalas atitinka koreliuota Veibulo
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