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Simulation and Verification of the Received Signals
in Rician Channel
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B3), PSD(Power Spectral Density), LCR(Level Crossing Rate), ADF(Average Duration of Fades),
BER(Bit Error Rate) & o|&x]9} v 23 A3} w4 2 AHe &0 4 A

Abstract

The possihility of modeling the complex and diversified radio environment using Rician channel has
been considered. The signals received in Rician channel have been simulated using the computer simu-
lator. The PDF{Probability Density Function of the Envelope amplitude), PSD(Power Spectral Den-
sity), LCR(Level Crossing Rate), ADF(Average Duration of Fades) and BER(Bit Error Rate) of the
simulated signal have been compared with those of theory. They were shown to be in good agreement.
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Fig. 4. BER according to the range of K in Rician

wireless environment.

& HE &8 43 diNHoR 3t 1y 39|
FEAERT. k=09 Z-(Aehaqr $40)e g
HE Q8o gddol solgde Aol ojre]
B+ vE o8(4 (17)3 23 K=100(AH4 #
Aok )Y 49 #Ha HE 282 No
Fadingd 7% (448 ¥ea)e #a HE 2&
o 243E & 5 Ak k-~ HFEE FHHL
2 No Fadingd 759 dX&& otefol 4& &
o % 4 ol

Pb:j: % erfe( \/Yb V(Yo —Ys)d 7,

- é erfe(\/7y ) (20)

V. 2f0lAlet H0IMe] $41 A5 2| Al
24 Ad B #4 NBE Rl 488
&£ Aol Jakes B4 1A EY B4
ol el & ERANE Jakes AE ol #5131
9. Jakes WA 99 AAAo) o) U E B
o A¥she wAoju Wy ﬁi*ﬂ x(t) A7
zedd Ay AES fa) oM glojAet

gholAlgh Aol 9] 41 A% Bel Ay & HF

Ao e A A3E B AET 5 Ut 29
A¥E £ A5E PDF(EZA =27) &8 345),
PSD(Power Spectral Density), LCR(Level
Crossing Rate), ADF(Average Duration of Fa-
des) o] 29} vl T o ZM AZE AT} A FH A
zo] Ay w9 o] disiMe Z3[1],
(4], [6]& #ars}7] vpgict,

g 5olAE XA 7719 Al Bol ¥, 100
ol1 k=191 Z2Z)M Jakes WS F3l 2ol
ob ¥4 Ad-S AR 44 Az BY g e
t}h 28 el M e 2ol Ade £4l As ¥ A

S0 AT s nm=33,3333Hz,?=100.K=1)

a5 k=19 of $4 459 38
Fig. 5. Received signal in case of K=1.

1 =33.3333Hz, =100, K=1
0.1 n

berR2 o 4

- AT vae
007 gr—

0.06 F

Soos

0.09

0.04

0.03

0.02

0.01

s 10 5 00 s
LU U2 TR

J8le. K=19 9 Fal 459 xebd =27 BE
Fig. 6. PDF of envelop of the received signal in

case of K=1.

353



BEEMEPRRIE B % 2 3% 199%F 6/

719 &8 B¥& Yepligled 4 (10)9) 9% o]
EAst Aol dAFS & & Ak 2¥ 72 =Y
AP #A A3 AY 2HEYS YEhd Ao
o A Az Fag HEL foSusSS et
(fm:Hd) F3p5= Hol) o] W] glon f~f+1f,
o2 ZA4E Ay A EY0 FEE & A
T Fas fE e A9 d¥ez f=fd 1
o ¥y ~HEYo] & A ¢+ Aok 19 82
FA AT zgHozRy gl wAes 7 A
oty e B9 A4%d #4 N3] TFMAA

fm=33.3333HZ,'_p-lm,K=1

Power Spectrum{dB)

J27. k=14 o} 41 359 19 24 EY
Fig. 7. Power spectrum of the received signal in

case of K=1.

1,533 3333Hz, Y100 K=1
038

Vex ta o 2 4y

03 ool

0.25

0.2

o1

0.05

0s 1 15 2 25 3 35

Ol 8 K=1d o #d 2§
Fig. 8. LCR in case of K=1.

354

T 4 ZAES YL ‘O’ o84 HE
HAEE el o] F e A dAFE ¢
F Ak 29 9¢ A Az gt Holg A&
A7 et YyeRd Aotk O 29 438
3l T A AZoM 73 Hat Hold A& A
e YL, e ol24 ¢ B Hold A&
NS dehdn. o] F gtk A 2 dAFe &
- 3o

2 100 & ¥ =100, k=10 7% F41 4l

s !m=33.3333Hl,?-ICOAK=I
1

¥zt

o2 Uy
a:0EN

05

0.5 1 15 2 25 3

J 9. k=19 o) B Ho|d A& A7
Fig. 9. ADF in case of K=1.

St M3 sy (lm=33.3333hz,7-lm,l<=10)

3210, k=109 o $4 A5} 5
Fig. 10. Received signal in case of K=1.



Z 338 etk 28 5(k=12 3$)9} ¥
23l & o Ho|go] Bol ZAIAULEE ¢+ 3
th 28 1194 € o] A$eMe 4 A3 FgA
A7) B¥E Jehhided I-S A8 F3o
7sted A3 ¥EH BXE 7FSACH 1 B ¥
78RS & 4 Atk 2Y 12 o] £4l A3
3 A 29 EHE yepd Zo|tt. 29 7(K=1
o A9) 3 viwstd B o f=fd do AY A=
7} 10 dB 718 A& ¢ 4 k. 29 13& 29

'm=3343333H2,7-103, K=10

s ber2 o 4B
0.18 g B o0l &
0.16 0
014 H
0.12 (F
€ o1 I
g
0.08
0.08
1
0.04
002
0
2 4 10 12 14 16 18

O8N, k=108 9 A A5 ¥y B
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Table 3. BER as a function of K and SNR. (¢9(%)
K
_ K=0 K=2 K=14 K=10
75(dB)
' 43 16.52 12.72 1117 9.13
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