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ABSTRACT

access {WiMAX), which can transmit the signal along the far distance and high data rate.

Therefore, this thesis studies the performance simulation of WiMAX system. The
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transmission performance and the bit error rate in the various types of the channels are
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2.5.1 Reed-Solomon Encoding
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gx)=g +g X +g, X .. +g, X+ X* (2.8)
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awjtluuuezSsadnuanddedt hideddumdigauazifoumiomuiy

3
avtluun Tluuidas + 1 = -1 9 ldwuiussmes Ina ludon 996

gXy=a’+a'X+a" X+’ X+ X* (2.11)
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2.5.2 Encoding in Systematic Form
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U(X)= p(X)+ X" *m(x) (2.14)
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2.5.3 Systematic Encoding with an (n-k)-Stage Shift register
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2.5.4 Reed-Solomon Decoding
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r)=a"+a’ X +a' X +a’ X + o' X+’ X° (2.20)
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Twalwidsansv1dn ) mdmaum ldazain laslnssadevosia Tneldaums
U(X)=m(X)g(X) (2.21)
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polynomial) 1Hun1sgaivesuiuasmoT Iwa ludlva g(X) WS IERENHI N g(X) t3ADs
flusnues UGO ma1zh (X)) = UKD + eX) aoun 1X) Usaifiumfiudazsinued gx) v
el <o Wletuusiasiieuysal yaanuAanmaeziinadns? 1 nismnnwesms

] = 3 v  oa 1 o & = a’ cﬂy
mu’;mﬁlwwaawwllmi‘lugruu ﬂTﬁﬂ"I‘L!']ﬂHlﬂﬁ“lfuIﬂillllﬁ‘ﬂ\‘]ﬂ\‘]u
S, =r(X)X7a. =r(a]) i=1,...n—k (2.22)

2.5.4.2 Exrror Location
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auyanderanarn v luswamndiumis X', X2 X " doanTnd

¥
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Tuiilgavasnufianan ¢(X) aunsodie 1da el
e(X)=e X' +e X" +..+e, X* (2.23)

i al &ty = o ¥ 9 =
Ne2% 1,2,...,v g%‘lﬁ)ﬂﬂ first, second, ..., v error HAZAIY 91993 11

Qo 1 ﬂ’q QJIJL d'ca 1 1 = a ] j’] q'
ﬂ“tﬁuﬁﬂﬁﬂﬂﬁ"lﬂvlﬂuﬂ 4 Codeword MIHA HADEAIANNTUHAND TR €, Hazawniie X7 Nl =

72660
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ganvadulasulaouny o' lulwd Tudsamssu dwdui=1,2, ..., 2

S;=ra)=e B +e, B, +..+ e, B,
S,=r(@)=¢, Bl +e, B +..+e, B
)

Sy =r@")=e, B +e, B; +..+e, B (2.24)
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o(X) =1+ X)+(+5,X)+..+(1+5.X) (2.25)
o(X)=1+t0, X+, X’ +..+0 X" (2.26)

51083 6 () Sul/ B1/ 8,1/ B, iusaRgafiuiuainues © (0
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2.5.4.3 Error Values
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nAATINHANMATIMIUNY e, AdImNI j SaBsdedminisiianaa
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N
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2.5.4.4 Correcting the received Polynomial with Estimates of the Error
Polynomial |

1 Fd
il Twd TudisannwAanaiaiUszuna T8 Tl

e(X)=e X" +e,X" (2.28)
e(X)=a’X +a’ X (2.29)
mauaagIsmand v Ind lwdlvaniuld THUszmmmnaveg

¥

Codeword idiveanuazgaeddonnunooasaooni Al

U(X) = r(X)+e(X) =U(X) +e(X)+e(X)
F(X) = (100) +(001)X + (011X ? +(100)X°> + (101X * +(110).X° + (11X
Q(X) = (000) + (000).X +(000).X* + (00X + (11 DX +(000).X° + (000)X °
U(X) = (100) + (001X +(011)X2 + (100)X? + 10X * + (110)X° + (111 X
=a’ +a’ X+t X+’ X o' X o’ X XS (2.30)
R fadnyaidonnuisznaudae k- 3 dydnual aisonen

sanuldluy

2.6 Adaptive Modulation (QPSK, QAM)

maiinnsuegmiud 9eglunsdoasuuaien 1sznaudanuus quadrature phase
shift keying (QPSK) 118 (11U quadrature amplitude modulation (QAM) miuaammmuﬁﬂﬁn
wd figuauf@aisduhlmuuaiine wu audedygiasuniuldgs s aRuAIINg

] 1 ]
uazanusumsdateyaluszuumions1iaeld

2.6.1 ARH
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anwIngiunduudiman Idhiianuiaidouaslugivesanedinvuazeannse
o 4 = [] e:': 1 ] q' 4 2
didoyali)1dde aduingaunsonzgiudafiaung ededumwansodalgnadwould

¥
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2.6.2 Modulation
o -~ Y o ol @ o ¥ A ar Yy =
mavogiaty Aenszurunsilmdumiiiludnimdeya wiedygnataea
Y] A” i & Y oy L) = e o' o =Y & o
EMaug ey 3 Ly Ao uBNUAAFWNALD, WanIuBFANAIBT uay daFHNADDa M3
ar o w -y ] o o i = ¥
s AveIMsuangIaTY wiidsdmtiu dndodeydusl nioindeszozinm
2.6.2.1 Amplitude shift keying (ASK)
umsfmsauemenlige ((dsu) veanauatnen (ow = 0, high = 1)
Tdfussuunduing AM
2.6.2.2 Frequency shift keying (FSK)
.qw o a A 'i‘_l PP ¥ A
sruud g unIInIs el Ingszuy FM dhimiveaniinnuliudsives

» 1 ¥
dynnasuniudoundy losnndyanusuniuimsulfeudumdniosas s lusedy g

j‘l]ﬁz.ll Frequency shift keying

ar

= ¥ g r = o Ad ot ar A ar 9 s
luzali 2.1 Widunnunenmsvesin iuambndeiudnsesnla laenasydag o

o o

2.6.2.3 Phase shift keying (PSK)
Foyanunsaoavedsdoyaiilusealun3 binary phase shift keying (BPSK)
iAasddnyal ITuAAITIIUEANUIAAA 2 B0 Wie | divdedydnual Aok 0 oen

UNUAIBTN 0 LAz H “1807 DIFN LNUAIY 17
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1 Cyele—
Phase 0 'degrees

F 9

1 Cyele—
Phase 180 degrees

-
]'I.'TIZ.IZ Phase shift keying
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u

2.62.4 QPSK
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3
s 4 ¢ Ao 00, 01, 10 tay 11 smumawhioulammda 4 wle 109 QPSK 1maAn T

& o A
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¥
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Phase Shift 90 degrees  Phase Sluft 0 degrees
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01" “00”

qufi2.13 uamsmisdouvearla QPSK

a o o

-l = 4
M990 2.1 Undaanyaidamanouma QPSK

o

Symbol Phase Shift
Jy 0 degress
iy i} degress

2.6.2.5 ASK, PSK
1 9
ransosmdudiadiaiiu . QaM  elauazueudgavodig

Wasundas  mfudyanaezsudyguiignuoagen  udmsvdeumafion  uazuias
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[ n(t)dt (2.31)

N
> ni (2.32)
=1

2.7.1.3 anuulsidiaw

o

{ o
Tunsdindyananiuuuueunden
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2 -
2= Tmw-nlta (2.33)
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{2.35)

(2.36)

2.7.1.5 msusnusdn iy fe anushezilulumaia P(x) 1a

o X < x Tnolddadnual F (x) o
F (x)=PiX <x)

Tasgmaniandingues F () no

1. Fx(—oo)=0

2. Fx(oo)=1

3. 0SF (0=l

4 F(x)<F (x)) iite X <X,

5. P{x1<x5x2}=Fx(x2)—Fx(x1)
6. Fx(x+):Fx(x)

(2.37)
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dF (x)

[ (%)= ;x (2.38)

ar

wad o o o ] ' 3 -
Iﬂﬂﬂqﬂlfﬂl'ﬂ N tyﬂjmﬂaﬂ%ummwmuuummmﬁmﬁu 718

1. 0< fx(x)

<0
2 ] [ (¥dx=1

— 0

3. F (=] f,)dA

-
x2

4, P{x1 <xSx2}:Fx(x2)-Fx(xI)= J'lfx(i)dll
X

2.7.2 FYGIBIUNIUILY AWGN

o

ARYYINTUNIUULY AWGN (Add White Gaussian Noise) 18 dgyaiss unuuuvniy

7 v v =1
Hentuanumuuiuanuheziulugveaums

(x-x)°
R (X)=—~1 £ (262) (2.39)
x 2nc
uaziifansunsuanussnuveily e
(A-x)°
1 ® (20?)
F (x)= e dA
x() ~2no _io
(x-x) 2
-
- [ e 2 aa (2.40)
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2.7.3 ¥oui g 1amMneI0 (multi-path channel)
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2.7.3.1.2 MINNIN (refraction)
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