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Abstract —The expressions for probability density function
(PDF) of the Switch and Stay Combiner (SSC) output signal to
noiseratio (SNR) at one time instant and the joint probability
density function of the SSC combiner output signal to noise
ratio at two time instants in the presence of Hoyt fading are
determined in this paper Then, these expressions are used for
calculation of the bit error rate for complex SSC/MRC (Switch
and Stay Combining/Maximal Ratio Combining) combiner
versus some parameter values. The results are shown
graphically in some figures and the analysis of the parameters
influence and different types of combinersis given.
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l. INTRODUCTION

The joint probability density function of the SSC
combiner output signal at two time instants in fpinesence
of Hoyt fading is done in [1] and based on it thedsror
rate for complex SSC/MRC combiner will be calcuthte
this paper.

The signal propagation through
communications channels has received a great deal
research interest [2]-[4]. The random fluctuatiaofsthe
signal envelope and phase in a radio channel arseda
with two propagation phenomena: multipath scatte(fast
fading) and shadowing (slow fading).

The multipath fading is modeled by several distiitns
such as: Rayleigh, Rice, Nakagamiand Weibull. The
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distribution can be considered as an accurate dadiadel
for satellite links with strong ionospheric scifatlon [7].
Recently, in [8], an ergodic capacity analysis iesented,
and in [9] the information outage probability otttavgonal
space-time block code (OSTBC) over Hoyt fading cleds
has been studied. Also in [10] this model has hesad in
outage analysis of cellular mobile radio systemkilevin
[11] a capacity analysis of Hoyt fading is provided

In wireless communication systems, various techgsqu
for reducing fading effect and influence of shadeffects
are used. Such techniques are diversity recepdgmamic
channel allocation and power control. Upgrading
transmission reliability and increasing channel acity
without increasing transmission power and bandwislttne
main goal of diversity techniques.

The space diversity combining technigues, based on
using multiple antennas at the reception, are edfigient
methods used for improving system’s quality of ssrand
ensures efficient solution for reduction of sigriavel
fluctuations in channels with fading. Multiple réced
copies of signal could be combined on different svay
among which the most popular are: maximal ratio

wireless combining (MRC), equal gain combining (EGC), and

generalized selection combining (GSC) [2]-[4]. Thei
complexity of implementation is relatively high ssthey
require a separate channel for each diversity branc
Between the simpler diversity combining schemes, th
most popular are selection combining (SC) and $wéed
stay combining (SSC). SC and SSC types of diversity
systems process only one of the diversity brancsmshey

Hoyt (Nakagamig) distribution model has recently received are less complicated. With SSC combining the switghof

increased attention in modeling fading channelss Tdding
model provides a very accurate fit to experimentannel

the receiver between the two receiving antennagssed on
a comparison of the instantaneous SNR of the cdedec

measurements in a various communication application antenna with a predetermined threshold what resulta

such as mobile satellite propagation channelsl{5$pans
the range of the fading figure from the one-sidealigzian
to the Rayleigh distribution [6]. Similarly, the ko

reduction of complexity with regard to SC combinifidhe
simultaneous and continuous monitoring of the SNRs
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both branches is no longer necessary. The pricéhisf
simplification is some loss in performances.
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Combining (SSC/MRC) combiner is calculated and thren
the sixth chapter the numerical

Namely, in SSC combiner a particular antenna igraphically. Final part of this paper is conclusiaith an

selected until its quality drops below a predeteedi
threshold. When this happens, the receiver switdioes
another antenna and stays with it for the next timerval,
regardless of whether or not the channel qualitythatt
antenna is above or below the predetermined thigshibe
consideration of SSC systems in the literature basn
restricted to low-complexity mobile units where t@mber
of diversity antennas is typically limited to twd?], [13].

II.  RELATED WORK

The use of SSC combiner with great number of brasmch

can minimize the bit error rate (BER) [14]. Dual GS
combiner is considered because the gain is theegteahen
dual SSC combiner is used instead of one-chanrstérsy
The improvement becomes less with enlarging obtiaach
numbers [14]. The ratio of price and complexityttie best
for dual branch system. Because of that it is nem@omic
using SSC combiner with two inputs.

analysis of the obtained results.

Ill.  SYSTEM MODEL AND PERFORMANCES ATONE TIME

INSTANT

70

results are present

The system model is presented in Fig. 1. The coenbin

input signals to noise ratios ayeandy,, with y being the
combiner output signal to noise ratio.

Dual SSC combiner works in the following mannee th
probability of the event that combiner first exaggnthe
signal from first input i, and for the second input to be
examined first isP,. If the combiner tests first the signal
from first input and if the value of the signalrtoise ratio at
this input is greater than the threshojg, SSC combiner
leads this signal to the decision circuit. If thalue of the
signal to noise ratio from the first input is leggen the

thresholdys, SSC combiner directs the signal from another

input to the decision circuit, regardless if it above or
below the predetermined threshold. If the SSC coebi

The probability density function (PDF) of the SSCfjrst examines the signal from second input his kivay

combiner output signal at one time instant and jtist
probability density function of the SSC combinertpad
signal at two time instants in the presence of &g,

Nakagami-m, Weibull, log-normal and Hoyt fading are

determined in [15] - [18] and in [1], respectively.

The authors showed in [19]-[22], based on results

obtained in [15]-[18], that the error probabilitywdch the
outage probability are significantly reduced if thexision is
performed in two time instants. The analysis of tbenplex
SSC/SC combiner outage probability at two timeants in
the presence of Rayleigh and log-normal fadingdanee in
[19] and [20] and the bit error rate for complexCHARC
combiner at two time instants in the presence gfrlormal
and Rayleigh fading in [21] and [22], respectively.

algorithm is similar.

A7

1 sSs8C

Figure 1. Model of dual SSC combiner with two irgut

The expression for PDF of the combiner output digma
noise ratio will be defined first for the case thgiut signal
to noise ratio is less than the threshold, ;. Based on the

Based on the expressions for the PDF of the SS@ork algorithm of the SSC combiner in this caseFPD

combiner output SNR at one time instant and thet jBDF
of the SSC combiner output SNR at two time instamtbie
presence of Hoyt fading obtained in [1], the biberate for

complex SSC/MRC combiner at two time instants ia th

presence of Hoyt fading will be given in this paper

Because it is shown earlier that the better system

performances are obtained by decision in two tinstaints
for other fading influences, the motivation forghivork is
determination of system performances in the presesfc
Hoyt fading since Hoyt fading has increasing impode in

equal:
p,(»)=R-F,0:)p,(N+R-F () p,(») (1)

In the casey > 1 the expression for PDF of the signal

to noise ratio at the combiner output is :
p,(") =R p, (N+P-F, () b, )+

+R-p, (N +P-F, ()P, () (@)

the study of telecommunications systems now dayss T where » is the decision threshold. The cumulative

investigation could be useful and important forigeers
and scientists who deal with the decision basecdaliple
samples and to those who study the impact of @iffetypes
of fading on system performances.

The remainder of this work is organized in thedaiing
way: Section Ill introduces the model of dual SStnhbiner
and determines PDF of the SSC combiner output SNRe
time instant. In Section 1V, the joint PDF of thesG
combiner output SNR at two time instants is calada
Subsequently, in fifth Section the bit error ratdcalation

for complex Switch and Stay Combining/Maximal Ratio

probability densities (CDFs) are given by [4]:

T

F, (rr)= jpm (x)dx, =12 (3)
0
The probabilitie®; andP, are [4]:
F
] 72 (7T ) (4)

TF,07)+F,07)
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F, () After putting of the expressions (4)-(7), (8) a® into
P=—— 22— (5 (1), the PDF of the combiner output SNRfor y < s, is:
F}/l(}/T)J'_F}/Z(}/T) 5 2
2 (1
The PDFs of the SNRs at the combiner inpundy,, p,()=R 2% | |1 ( T4 ) Al
in the presence of Hoyt fading, are [4]: 4 1+q2 °| g2’ 4%,
P, (7)) = gl—)eXp[ bg, )71] o[(l_q;)h] 2
71 =
24,7, Q1 71 409,77, (l+q22) (1+q22) Vo (1—(.]24)}/2
. —exp - — lo — +
7n=0 (6) 20,72 46,°7> 4q,°7
P (7,) = (1 )exp (1+ qz )27/2 (1 qz )Vz 2
72\ 2 qu 4q 4 _ 2(1+q2)}/
272 272 q272 +p 20, | 1-q, 2 T
1+ o’ °| 1+’ 4,7,
y,20 @)
where ¢, are Nakagami-q fading parameters, which range 2 2 .
from 0 to 1 andy, are average SNRs for input channels ,(1+°ﬂ )ex _(l+q1 ) 7 Iy (+-a)n 12)
— P P
The CDFs of the SNRs at the combiner input in the 2071 4471 471
presence of Hoyt fading, after putting of the espiens (6), ) )
(7), into (3), are given by: After putting of the expressions (4)-(7), (Ed (11)
) into (2), PDF of the combiner output SNRfor y > is:
(142 1+,%) x 1-q,*)x 2
F, ()= I(Z = )exp —( 2,) lo ( 2,) dx = (1+Q12) (1+Q12) 71 (1—Q14)71
o W 49,7 A 71 p,(»)=R 207 exp| - 477, lo 2977 +
1 1 1/1
2
2
e (1+a®) 7 @) , (1+ 2)2
e ’ —
1+q° °| 1+q? 4% R 2q12 3 1- q12 ’ Q12_ rr
1+ 1+, A7
2
£ o) ’](1+ qzz)exp (1+ q22) X (1— qz“)x ,
I, rT)= — - — _
T 5 2072 4,7, |°| 407, (1+Q22) (1+q22) V2 | (1—(.]24)}/2
. —~exp| - - 0 < |+
2 20,7, 4Q2272 4Q2272
_ 2% I 1-q,’ (1+ i ) T 9)
1 2 € 1 27 2= 2
+0; + 0, 577 2 (1+ qzz) (1+ q22) 75 (1_ q24)72
o ) +PB —exp - 5 lo = +
wherel(k, X) is Rice slefunctlon.[23]. . 20,75 40,77, 49,7 5
After putting of the expressions (8) and (9) i) &nd
(5), the probabilitie®; andP, are: 2
2 2\ —q,2 |1+ 2 V-
24, -y 1-q, Y(1+QQ )7T +P2 2q22 |e L q22,( q22)7 T .
b 1+0,° ‘(1+0,° 49,77, 1+q, 1+q, 457 2
' 29, S [l_ ql (1+Q1 )7Tj+ 24, S [l_qzz (1+q22)271']
1+q,° |1+ 49°7 1+q,” °|1+q9,°" 4q9,°7, 2
1+q° 1+0.%) y 1-q.t)y
e W S PN (L= A
201 40,1 4071
2q12 |e[1_ qlz ’(1"' q1j)jVT }
P, - 1ra” 1+ra’ 447 The obtained expressions for the PDF of the output

2q, l[l N b+a, )%] 2q, I[l—qf L+ qf)%} signal to noise ratio after diversity combining denused to

1+q” *(1+a”" 4a,7 1+9,” 1+, 40,7, study the moments, the amount of fading, the outage

(11)  probability and the average bit error rate of psgub
system.
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IV. SYSTEM PERFORMANCES ATTWO TIME INSTANTS 2
) ) . (1+QZ2) (1‘*'%2) 71 (1‘Q2 )71} 24, I, 1- q2 (1+Q2) T
The model of dual SSC combiner at two time instants 2q,7, ©" ~ a7, |°| 4077, Jl’qu waZ 4z, *
considered in this Section is shown in Fig. 2.
2 2
7 N2 P (1+q12)ex _(1"'(3112) 71 | (l_q14)71) 20, | 1—q12 (1"'(3112) T
—> 7 72 2 2a7; 0%, | °| 4, Jl+q12 | a2 4y,
SSC
Y2122 2
o ) [ radr] ((-0)ra) 2 (1gz (vai)n
20,7 4q22}72 0 4(312 V2 l+q2 1+Q2 4]2}’2

Figure 2. Model of the SSC combiner with two inpat$wo time instants (16)
1

In the similar manner the other joint PDFs can be
derived. The joint PDF is, for>yr and <y

The input SNRs arg;; and y»; at the first time instant
and they areg;, andyx, at the the second time moment. The
output SNRs are; andy,.

The indexes for the input SNRs are: first indexhs
ordinal branch number and the other signs timeairist
observed. For the output SNRs, the index represthas
time instant observed. " "

The joint PDF of uncorrelated input signals, witloyt +R- J.qu(yH,yz)dylljpyﬂm(y 227 297 a5+
distribution and the same parameters, is [4]: '

P, (11,72) =P p,,, (72) _[ Py, (Y127 007 12t
0

2 )
14 .2 14 0.2 1- .t " " "
P, (71,72) = ( qi )exp _( it ) " | ( e )}/l . +Fy- pylz(}/Z)J‘pyz2}/21(722l71)d722+ Py J.pynyzz(y 27 297 21| Py (197 WY 17
e 20171 40,°7, 4a,°7, 0 0 0
2
2 1+q,2 1+0,%) 7 1-q,%)
1+’ +q4’) 7, 1-a,%)7, =P( E)ex —( 2} 2 ( 2,) 3
(14) 1 2 2
: ——exXp - - 7= 20272 40,772 40277 2
2q7; 407 40,71

2
Modified Bessel function of the first kind is dedidh by _(1+°f)ex{_(1+qf) an

(1—%4)71} 20 | [1_q12 (1+1:412)2;/T}+

[24] 20,71 40%7, 40,7, J 1+qf °| 149 : "o 7
xzjk "
» T 1 2 1 2 1- q 4
| (X) z [ (15) +P2(2+0f )EXP _( +q12)7 2 lo ( ;,)}/2 :
" S KT(m+k+1) SZ} 47 4a;°71

Four different cases are observéte first case isp< 1

2 2
and , <. In this case all signal to noise ratios at thguin _(1+q22)ex (e n | (+a:')7) 2q, =S ’(1+q22) oL
are belowy , i.e.:711< 7, 112< /1, 721< )7, andys< 1. 20,7, 40,77, w07, |1wa C| wal 4y,

Let the combiner first treat the signal;. Because
i<y, therefore thati=j»;, and sinceyp<yr it is = no. 1402 1102 1- g4 2 (1402)
The probability of this situation B,. +P1(2$1)exv[ ( 4::2); 72, | 4:12?)” 15(;%'{11;212'( :12)7 yT]‘
When SSC combiner first treats the signal then it is ! Lo ! ! e
n=n1, becausem <. After y<yn, then it isy=j,. The .
probability of this situation i$,. After previous, the joint  (1+&?) | (1+a?) 7| (0] 2q, | 1-q2 (1+qz) "
PDF of the combiner output SNRs at two time instant 2q,7, 1 a2, |°| 47, |waZ | waf @z, |

obtained using expression (14), fex r andy, <y

20071 40%7, 4977, | 1rar 1‘*’% 47,

(1+q12)exp{_(1+q1 " .

2
1—%4)71 2q, I{l— 2 1+Q12) YTJ

ey ey
Py, (11.72) = Py J.p;/l]ylz(}/llv}/Z)dyllJ. Py 3 ¥ 227 2y 22+ +h
0 0

lay 45
+Py J- Py (V217 2)dY 21J- Py 127 9y 1=
0 0

=a<“%2)ex{_<l+qffyz

447,

20,72 40,7, 4‘12 72 1+ q2 °| g2 412272

)

17)

|0[(1‘q14)721 2, [1—%2 (a2) 7

e ’ ) < >
40,77, J1+q12 Traf 47, ] for " }"rand}/g_}"r
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lay
Py, (711:72) = Pr- Ipy11(7lﬂd711‘ P27 2+
0

45 T
+R- jpyn}/lz(}/llv}/Z)d}/llI Py o 7 227 207 25t
0 0

. VT VT
+Ry- J.Pyzl(}’zﬂdJ’zl' P27 D+ Py J.pyﬂ W7 207 297 20| Py (7 197 WY 17
0 0 0

_p % I[l‘qf (o) 7 |
- e

1+ @ | +a’ 47,
(1‘*'%2) (l+q22)2 71 (1_qZ4)71W(1+q22) (1+qu)272 (J-_qZ)Vz
——ex| 7 lo o —ex| o lo 2
20,72 49,72 44577 2 J 20,7, 4572 A37 2
2 2
2q, 1-g,° (1+ % ) Al
+P, 5 le > P .
1+q, 1+0, 4127 2
2 2
(lJrqf)eXp (1+qlzl 71 lo (1*(157)71W(1+qu)ex (I’LQ12)772 I (}qi)ﬂ/z .
207, 47 40171 J 2071 4571 A171
P (1+ qlz)ex _(1+C|12)272 | (1—%4)721 2q, | 1- g2 (1+q12)2 T '
! 207, 47, ° 4a°7, Jl‘*' al °l 1 q12’ %,

(1_0124)71) 20, | [1-¢ (1+q22)27T .
40,75 J]-*'Clz2 ¢ l+q22’ 4,7,

20,7 > 40,7,

(o) p[ CESEAN

+B

2471 40,7, 4q°7, J1+q12 wa? Ay,

(Hof)exp{_(an)zn (e ,{1_%2 (qu)%}

477, |1+a) 1+QZ2’ 4%,
(18)

20,7, 40,°%,

(1+Q22) { (l"'QZZ)ZVz {(1—(]24)72] 20, {l—qz2 (1+q22)27T
exp — lo le

for >y and >y
"
Py, 71:72) = PPy, (717 )+ P P, (v ) I Py W7 127 2y 12+
0

T las as
+R- pr“(hl)d}’u‘ Pyp(Y27 D+ Pr J‘pylilz(}/ 117 347 11| P,y (7 27 WY 2%
0 0 0

+Bp, ., (7:)+ B, (72) Ipy22y21 (7220 71) 0 +
0

" sy las
+R- Ip721(721)d721' Py (727 )+ P2 J‘Pyd S 217 347 2| Py (7 197 W7 a7
0 0 0

( 1+q 12)
207,

(1— Q14) V1

2 2)2
(1+°a )exp _(1+Q1) 71 | 1)
49,7,

207, 40’7,

=R

s

i),

447, 40,7,
2
+Pl(1+ qu) exp _(1+ %j} V2 | (1—‘1247)72 ‘
20,7 40,77, 49,7 »
), e ) (100 o 3t (0
2q71 g 40,7, dof7, |1a? °| af Ay,
2 (1402 ?
2q 1-of ( T4 ) T
+R le , —
Lrg® °| 1+a’ 47
2
(1+Q22)ex (1+Q22) 71 (1_Q24)7’1 (1+QZ2)
20,7 40,°7, 49,77, 20,77
2
exp _(1+Q22 V2 | (1—Q2:7)72 .
49,7, 49,77
P (1*'5!12)8)( _(1+Q12)2}’2 | (1—C|14)}’2) 2 | 1-q2 (1+C|12)2}’T '
Va0 a0 4 Jrra? ®| wa" @y,
‘(1‘*"122)6)( _(1+Q22)271 (1—‘124)71) 2q, | 1-q,2 (1+sz)27T
20,7, 4CI22}72 4%2}72 Jl‘*'qu ¢ 1+Qz2’ 4122}72
(1+ Q22) (1+ %2)2 " (1—Q24)71 (1+Q22)
+P ——exp — - | 5= —-
272 40,77, 4,77, | 2072
(tra’) 7 | [(t-0)r
-exp — L =
40,77, 49577 2
P (1+ 2) (1+ S ) V2 (1_q14)72
° 2qn 44’ 497’7,
‘(1+QZZ)EX _(1+QZZ)2 71 | (1— QZ4)71) 20, | 1—q22 (1+q22)2 T .
20,7 40,7, 40577, J1+Q22 ‘| a4y,
o)
P 29, | 1-g, 2 )T

]+

}

21+q22 °l 1+g,%"

(1+ Q12)2 71 |

40,77

(1-ar')7: |(2+as)

2
.(1+ql )ex

2071

4q12 2

49,7,
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74
2 72 zl2 L
(1+0a2) V2 (1—(114)72 RP( { }'— _i F{ ] l ( g;q )
expl — Vi fa) = ex
exp{ 1477, lo 2977, + b% 111 ”6[ T 6[1;[ Sin ¢(24)
(1+a”) (l+q12)2}/1 (1—q;‘)y1] 2 . | 1-?2 (1+q12)2;/T The unconditional BER can be obtained by averaging
7 B Ll Jlﬂhz'e wa? a7, | the multichannel conditional BER over the joint PDithe
signals at the input of MRC combiner

(l+ q22) (l+q22)2 ’s (1—q24)72 2 1-g? (1+q22)2 " B ow  ®
20,7, - 49,77 o 40,77, |1+ CI222 e 1+q222' a7, Pb(e) - 6[6[ v[ 7/| | l)H pfl 72,70 (7/1’}/2 7/L)d}/1d7/2 d
8o o,

L

(19) (25)

Substituting (24) in (25)R, (e) is obtained as
V. BITERROR RATE FORSSC/MRCCOMBINER

The model of the SSC/MRC combiner with two inputs p (o T]' wi”'f ﬁ( 97 }MP Uarrso )rudy, .y
oo oT & TuYa e M AVS 20 L 142 ML

considered in this paper is shown in Fig. 3. Wesatear the 2\ sin®g
SSC/MRC combiner with two branches at two timeant. v
The output signals at SSC part arendy, and they become (26)
the inputs at MRC combiner and the overall outpgha is . .
y. In this case, the signal at output of complex bimer For dual branch MRC combineR, () is
includes both, the time diversity and the spacerdity {1}. P
_1E 9% 97,
FM@“nJJJ[_9ﬁ¢ —gﬁ¢ p,.,, (7. 7,)dgdydy, +
Y“'!’Yll FY| 1 wyral2
——> —> Y =] Sﬁ} P gy, +
SSC MRC [——» o0
Y21,Y22 V2 1 2
—> —> += ] I(— sﬁ@j{ Jpn . (71,7,)dgdy,dy, +
07 O
Figure 3. Model of complex dual SSC/MRC combinemat time instants 1 : o2 g g
a3 71 V2
+7ij J( j{ pric ¢jpﬁh(%;79d¢d%d72
The total conditional signal value at the outputttod ! 27)
MRC combiner, .for gquglly transmitted symbols bf
branch MRC receiver, is given by [3] Substituting (1-4) in (27)Px(e) of SSC/MRC combiner

pb(é{}/l I-,) is given by [4] ~P(1+ qlz)exp[—(l+ @)7,

whereQ is the one-dimensional Gaussian Q-function [17] ‘(“q?z)exp[ (2+a7) 7 I,

can be obtained as:

L
722% (20) rryrml2
P& = [[ [ dncr.ds ( o ][—9? ]

For coherent binary signals the conditional BER sin“g )\ sin"¢

1

R)(#{yl }|L:1) = Q(\/@) (21) 297,

ajy, |1+aqf | Wal 4,

,0[(1‘%")72] 2q_, [1—%2 (1+%2)27TJ,

4q.7,

{(1—%“)71] 2 [1—q22 (l+0|zz)27T}+

“@jy, |al | wai 47,

20,7, 40,7,

©

—t 12 22 , s
Q= f dt @D e (@) (e m | [ra (@)
_ _ _ _ o an a7, | ° a7, JwalC| Bal 4,
Gaussian Q-function can be defined using alteraativ
form as [4] ”/2 .(1+q22)exp[ (1+q22)2y2 | [(1—(124)721 20, | [1_%2 (1+q22)27T}_
Q(X) = I eXF{ )d¢ (23) 20,7, 40,7, 4,7, Jl+q2 kq, 4,7,
i 97 gy
Using the alternative representation of the GansSia - .” J.d71d72d¢( > j{—fj
function, the conditional BER can be expressed as 00 sin“g | sin"¢
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It is simple to present graphically the resultsttbome It is assumed that both input branches have theesam

from equations we obtained in Sections III-V, usingchannel parameters. It is adopted thds optimal threshold
mathematical software, for example “Matlab’, thatused ©f the SSC decision [1]:
in this paper. For the sake of simplicity, it haeb assumed — E(* 29
that the variances of both signals at the comhimgut are rr=E(), (29)
equal without loosing in generalization. where [25]:

The case when one time instant is observed is preste
in Fig. 4. The PDF of the combiner output SNR is kel k (1= )
determined as a function of input SNRand the decision E(/*)=T@+k)F, ——;L(qu 7 @30)
thresholdys, for three different variance values and for the 2 2 \1+q
same distribution parameters at receiver branches. o ) . )

The Fig. 5. to 7. present the situation when twoeti Substituting (30) in (29), the optimal threshold is
instants are observed. The PDF is given versug iBpURS —
at two time instants;s and y, for different values of YT =7 (31)
distribution parameters and decision thresheld

Figure 6. The probability density function of thentbiner output signal to

Figure 4. Probability density function of the comi output signal to noise ratio at two time instants fgr = 5, =1,y =1, 4=¢=09
noise ratio at one time instant fﬂ =7, =1,0=0=05

Figure 7. The probability density function of thentbiner output signal to
noise ratio at two time instants f% =7,=05.y, =05, h=0=0.5
Figure 5. The probability density function of thentbiner output signal to
noise ratio at two time instants fqu =y,=Liy; =1 0:1==05
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of Hoyt fading is determined and based on it theebior
probability is calculated.

The obtained results are shown graphically foredéht
parameters. It is apparent that system performacaede
significantly improved using the sampling at twonéi
instants and characteristics of complex SSC/MRChiner
comparing with classical SSC and MRC combiners.

In the future works, the other important useful
performance measure for diversity systems like gaita
probability, amount of fading and second order peatrs
can be determined.

This fact shows that the results obtained in thisgy are
very significant in the designing and applicatidrdiversity
receivers.
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Figure 9. Bit error rate for different types of doimers versus
parameteq for 7 = 05
[6]

The families of curves for BER for one channel rege
and for MRC combiner at one time instant and SSGIMR 7]
combiner at two time instants, for uncorrelatedecasre
shown in Figs. 8. and 9. versus different distiidut
parameters. (8]

It can be observed that SSC/MRC combiner has
significantly better performances for uncorrelatedge then
MRC combiner at one time instant. It is evidentt thaing (9]
this complex SSC/MRC combiner results in bettertesys
performances.

VII. CONCLUSION AND FUTURE WORK

The SSC and MRC are simple and frequently used
techniques for combining signals in diversity sygste The

system performances deciding by two samples can it

determined by the joint PDF of dual SSC combingpou
signal at two time instants and putting them asiispf the

MRC combiner. In this paper, the PDF of dual SSCOMR [12]

combiner output signal at two time instants in finesence

(10]
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