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Abstract

The future 4" generation mobile communication systems are expected to provide high
quality and high data rate multimedia packet transmission rather than voice-oriented legacy
wireless systems. To achieve the innovative features into reality, capability of high spectral
efficiency over limited frequency resource with limited transmission power is required. The
MIMO (Multiple-Input and Multiple-Output) system is a challenging technique to provide such a
requirement.

However, the performance of MIMO system is limited by the co-channel interference
(CCI) due to the adjacent antennas signal and multiple access interface (MAI).

In this project, the adaptive iterative MIMO system is investigated base on the
combination of an adaptive iterative detection and decoding algorithm to suppress and cancel
both the CCI and MAI in the system. MATLAB program is employed to simulate the system

performance in this project.
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Araldnn
eﬁ("r)
P{u, =1 !?’} = —l +e"\(",) (222)
1
Plu,=0]|r}= (2.23)
1+

e/\(u.)

ST 4 =

@1 APP vesiiadoyafigndoenldannsodsinldlasuinmarnnieziiuvesd
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w el qr o A ' o da
safilsznoudeiianignaslaumwiz Hunae

P{x,,=1|r}= Y Plu, =il|r} (2.24)
ll,=i‘,J.’u=1
Pix, =-1lr}= D Plu, =i|r} (2.25)
u,=t,x, ==l
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2.8 M3 7108 (Interleaving)

&
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asmonliiidnumzfiuanareoon Ty Fagminnldluszuudomsiotloaiuns
Aawaavesdoyaluglinuvestaianmaiideiiesiunateiin (Burst Eror) dm3u3imsi
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2.8.1 MIINATUUBYBUVVVGLN (Block Interleaving)
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o A o & o o w oy Y
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Wanualdiunszuauns Neaauuda Sadugamsinu

2.8.2 M3NTAVTBYaUUYGH (Random Interleaving)
o ¥ e ’ b Yot

Tumsneadudoyado33msuuugu (Random Interleaving) 1iu 21435013
] w g 4 o \ o ] a
quiavtunuiesmuagluulunsnffoundasdimnisvesdoya  Taelunmini

¥ ¥ [

i sgimsihdoyaniniia 1 ga eihnmsadudumiisesdeyaliaglu
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(n) ()

j'l]ﬁ 2.13 mi’mﬁfﬁn’foqn (n) Block Interleaving, (¥) Random Interleaving

r ﬂ. L ] =
29 ﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂﬂ‘ljizﬁ‘ﬂﬁﬂ'lﬂ‘“ﬂﬂ‘izﬂll DS-CDMA
uENNMsUBARAUDIIINATVIHIZ T WAAHAINT YR IUTUN IUDSTYYINUNT
- U o ar ' ' 1 ]
goamaqld et lsiewdwnanavesdan usunIudaun  gauaIHanIENLAD
] L é or 9t 5 VoG = = d‘d”
Uszdninmvesmsdatoyn Gemmisadalddondasmnudanmaie (BER) luiithisiee
HIN3IAL s ANEn mueems Fed L INIANATUNIUIBIFYRIA UA LA FFVTLLLIN

(AWGN) uazdaanaunsnaealussuy CDMA

2.9.1 FyRNLISUMUMETVIAVVLIN (AWGN)

FaNusURUNIFAY DLV (AWGN) ﬁuzﬁﬂi‘fuiu%um@,mmﬁmwi
Fundounnd  udngrasunauuudnhaiiinsnssnoduuuna  asaemlie
Swsie PN hifimaseanurummiuddadianlandy  uazfaidunnumuiy
anuinzduvesdayanusunuthumgisenanudenaindn  (BER)  v89
Fyarusunie  AWGN  Tuszuumsuianlasdulinumdusasinnuidanaiaiia
(BER)  vesdyanaisuniufignueguaunsiusgaadoadunniiilsenamsus

»
anlnaiu e BER Wluilsdduues E/N, msizaztiulssdnimwuesdyins BPSK

3
=)

wuysanioluszuunsuralnesy naadldtlulads

BER=P = %erfc,/Eb /N, (2.26)
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v, (1) = 2P d(t)g(t)cosamyt + \[2P, (cos myt +0) (2.27)
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Avausuppuilnua g 0 3 360 pem
oI NaeALoULALEINIIAR3A I8 1Ay Narrowband Demodulator filter

2.9.3 dggnarumuuoun g
fFuauunsnaeauounauiandygnalusguy DS-SS (Direct Sequence
Spread Spectrum) NEATIEW £ 1A0INU uATISHA PN Aenu uazlinasansadmilsa
[ v
dyaufidnans A1 BER wadggnmuunsndoariaillinuvify BER voadmyam
¥
unsnEDALNULAY dynnnunsnaarounNaiumusoedald lastanmrdyain
o A @ o o r o o & A 4o ¥ = ¥t 9
sWe PN ffishanduiusiznindygud Fuiluddidmualdon 39ldtns1d
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2.10 Yodufiinaneaussauzvounseaduluszuy DS-CDMA

o 4 o
2.10.1 deygnaumInaennng ¥ wdwuluszumAn i (MAT)
4 w yiy ¥ ow 4o o
iaanod ldynseluszunlssesdygrannudidorduuos lunauderdu
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2.10.2 ningmaailnd-lna (Near-Far Effect)
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= v o q e 9 Wl =
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o Yo o
Alnamoenu

2.10.3 (MARe (Fading)
ar oo 1 ¢ A ey = n’: Y o
nnmsfvdafuannszrniglnsainouisuaoriigiin luldd@una
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ar o

N S A o 3 A
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o o

1 1
iinsninas vesdynmanialuns iy nevulSnnusiduanuuninaenn
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Y F] 4 o ar [T Qs g} & 4 W 2 os
dewnsanamiigudaihmssudedygruduglfnunnsolumesd WeldnSeesy
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o 1 o' v o 3 o A i

dyanaumsnaeaszniedlswielsingmsallnd-lna eorlsnawmiessvimnzauiige
o @ = T o 9 = =5 glcy o ar a o o d'd
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LCDMA Receivelj

Single-user Multi-user
Conventional Interference Sub-optimal Optimal
matched filter suppression {MLSE)
Linear Nonlinear

Decorrelator Polynomial MMSE Multistage EM based Decision

Expansion IC detector feedback
Adaptive Linear Asynchronou Parallel Successive Neural

RLS canceller s decorrelator 1C (PIC) 1C (SIC) Networks
Standard Partial Adaptive
PIC PIC PIC

4 [ 3. \'l A ot s
710 214 Hrdusuveanaiiminiesiudagne CDMA
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4 o 4 el
2.11.1 IATBITUNNINETUNGA (Optimal Receiver)
W o ooy o o s
uaﬂgwasmmﬂwmﬁuaiﬂu Verdu  19%8nn13904 Maximum Sequence

Estimation (MLSE) lunmsiadduvdggaidan Tashnssnyadeyaindiullls
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ansanududeu lunsdnumsuned mwesnah 19 luAnosinwesuaz
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2.11.2.2 In3e35unuuluid udu

A o & o o v Y A
wIasTulszaniivihaulaomsUszonadynimved dsedusg Tussuy

H v )
udnhlihindweennindggun1asy  omivishdyaaitdnnmsinaiua

@ o

1

Tunszurunsanduiiadel) wiuthi 3 dszianlvgfe

27



A‘l ar o 9 :: o -3
1) 193995 VUUYHNA NS UNS ATBANAI0TY (Multistage IC) TMANABRINS
= g ¥ :.: : [ o 3 o ' 3
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¥ b4
w3pssvsznnillindnvesdaneify EM (Expectation Maximization) Tunis¥iune
3) wissTumnnihdoyanaaduuduniloundy (Decision Feedback) 1ilu
T ¥ & 3 Y
M3 UlsznoudIe999InTng 2 2995 Ao 399snsesludeniuazaesnses
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Ifunlsdulssaningududyanuuidune i 1ddyawvieen 10ty dugiseneeni
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é’aﬂ - & Am 41 Yo oA i A
DINUUVUMUINUBU I FNUNA mmaummﬁamuawm (Leasc-Mean-Squarc:

LMS) 91031 2.15 dygnaseninai 18z

dio  xm)
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w(n)
W)
X{n)

& =) S J a Voo v ar = as
i wRaNEIA ofr) MAaIunI lANInAIA ST g uideInsny

1450

¥ i £ o »
ndsnniu isnethmRawaad 1 fudismdudsdulssaniidumne 1v

N-1
() =D w(mx(n-k) =W (n) X (n)

W(n) =[w,(n) w (n)... w,_,(m]"
X(n)=[x(n) x(n-1)... x(n=N+D]"

W et Yo
UM 1851
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e
o2
2

TR UNABINTS

= L = c\' ar .

An Ardudszant lunisdSuan

A '3 ~ o qs al &
A9 1INMADILUATNFVDIFVLTETANT
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Av mBIINASNFUBIF YUY

e(ny = d(n) = y(n)

a o wad o
UszENTAINAIUAITUNTS

w,(n+1)=w, (n}+e(n)x(n—k)

(2.28)

(2.29)

(2.30)

o
dayaah

231)

(2.32)

[ o w ] ﬁy [Y] s ar &
atelsineesdSuAwuy LMs filszneudonszuirumstoudygnundy e

9 Y & 4 o 1 = = [l & 5 ¥ o
ﬂzﬁmsa‘lwmsw‘musa‘unau‘nm@ma ﬁdﬂxlihﬂl‘i‘bu‘ii’)iﬂ‘ﬁﬂ Wdﬂﬁﬁlhﬁ'lﬂ’iiﬂﬂ’lﬂﬁ

» o a a o o o . . . g
Uszuramauueona (Pipeline) diuuonamauiSoa Inil (Real time Application) 1211157

1 ) 1’ 4 o = o = ’ ) =
gehdesmsiszananufiuazaeiias M lddalyminSeniiaunud (Latency Problem) 34
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Yoy o Y a8 é o 1] = ar oy v
Taimsiuliadonesfuiesesiumailssuianouuumone uaziSendanesNuiin

' P o ar oy £ " at
ANRAAIAIRDINUBIN AL UNLINIAMST D DLMS (Delayed LMS) A9a1M3

w(n+Dy=w, (n)+ pe(n—-Mx(n—k - M) (2.33)

& r

& ) o s
e p feAwedndmiunmsyszana (step size)

M AD MU (delay-units)

213 ssuunmedyanoutmawiygnaeen (MIMO)

szuuvawdunaudmaiodyenuesn ¥3e (Multi-Input Multi-Output, MIMO) 1Tl

>
nsadsdoyaleslsnasmernalunsdidynymuazvanomoimalunsSudyaa 354

L5109 Throughput 11531 Tao19ndSs (Bandwidth) uazddslumsdariidy e
vnliSs e ainlsganinmidsuszun s

anduadedinyesmsdons 1o MIMO feaunsoldss Tusdannilym
ﬁ;ﬁﬂﬂ1ﬂﬂ15’c¥'ai’fﬂgaw§u AMSUNTNTTOWHKAWNIE  (Multipath ~ Propagation) Tuntsiiiy
Throughput 1#AUSZUY MioandrsmNuARNMIATR (BER) 11NNNISUNINTEIUNANI
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usg1y MIMO 1 Haffaasminsdadoyofifiudaseanfu (94 x,x, ... x,) H 14
emeudazietisReiesuTnauARRnaty  wasflidiumeimasazdafies

I¥5udanmuanyaronirussiledds dagali 2.16

R () = Ry, (0 + Ay x, (1) + by x, (1)

Data
l » ENCODER —Y O
ENCODER T
RO
b v Y MIMO
]:N ‘::‘-_ I’ ’I“\ -
DEMUX » ENCODER el ::\* Receiver

h

ry(1) = Ry x, (1) + By, x, (1) + x4 (2)

317 2.16 m3fugdg gy MIMO
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2.14 maflan1571 A8 37 (Diversity Techniques)
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After ziversity combining

Branch #1 ‘ Branch #2

ki 2.17 Fggnaildoinmahlanesdi uasmsruiggnaimneiondszidung

v b d )
Tuszunmsdems Sewdmlng  9wlFinhlanessa el ldnmnimues
ar 4 =Y o (QJ ' el ' o
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2.14.1 ;13 Ao $FAMUY 191301 (Time Diversity)
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M
o o= ] o Vo as T v
msilanssgamugruim Mleomsdsdyanuiimiiougiu uusnzyos
& o a1 oa e i ar ) .
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