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ABSTRACT

The future 4th generation mobile communication systems require a high data rate transmission in
wircless communication systems,cspecially a high speed Multimedia and Internet systems. MIMO is onc
of the communication tcchniques that support this requiremcnt and can use bandwidth efficiently.

The OFDM is a multicarrier transmission technique that has been recognized as an excellent
method for high spced bi-directional wireless data communication in the 4th generation mobile
communication systems.

In this project a design of iterative and adaptive low complex receiver based on a combination of

the MIMO system and the OFDM is called “OF DM-MIMO” is investigated.
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f" = fﬁ cos(2n/N) (2.26)
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2.3.5 AWGN Channel Block
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= WK aun1s it
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o Overall output Ao
y(k) = F 'Y (K) (2.56)

o) J ~ ar as o . .

%9 Y (k) = X(KW(k) unau Lﬂ?uumﬂmmaﬂquﬂﬁwmm linear-convolution FDAFs
= o P . . _— [ ny & al dyél
F¥99zAUTIAT constraint matrices k uaz k  vzgnaansll uazdrduves F Tufifie M=N

' i 8w ' 1 A o o o .
iz galaousnnsiiu clear f1ludmlszaonues y Fedududmin naved circular
convolution

.ﬂ'. S ar 1 r ¥ 1 ~ ¥ a . . o/
wedayanieew 1A Overlapmsizi 1fadoHAwA A0 lincar function Tudygy 1w

. ¥ = A FAuT 1 .
output LUDE desired response Jaranan Tavasanaune 18 18 lnodoy frequency domain

I
=t

#laiTd DETs(limiTousy FDAFs AR Circular Convolution FDAF flud1othavns
sccond error configuration 114{;@1113117% 1 75A1 DFT 994 block N1509AULUAIDENNE N,
D(k)=Fd(k) error 901 frequency domain N TIRITRE TR
E(k)=D{k)-Y(k) (2.57
mse ldauisosivue gradient(i.e. G=I) algorithm weight updatc gﬂuuumﬁﬂuﬁ’u
unconstrained algorithm . Complete algorithm éﬂgﬂ‘w UAULTN 1A Dentino etal
ufi circular-convolution FDAE "lijﬁ’f]dﬁmﬂdﬁqﬂﬂ 5%\‘1 block algorithm WUAN YL
ad1wo199z 1mu 1ae 1§ weight veetor gndunalu (2.57) §3 output Wen 1815
y()=F X(Fw(k)=x(k) (2.58)
Lﬁ’f] X(k) fio diagonal matrix,x(k) = F'lx(k) Ffp circulant matrix ﬁ'ﬁd“luu@iaznﬂqum
ungnodulRuansaliazgnefinyTae Marrix iaviua aedfisnves X Usznoudis N
sample ¥4 input block { x(kN) ... x(kN+N-1)} 14 IDFT %94 FDAF algorithm fﬁ%ﬂ%‘mﬂﬂa
VYOI x(k)
w(k+1)= w(ky+2uX(k)e(k) (2.59)
Block U84 gradient 93U U3 11
U(k) = ZmzpXp (k)e®rom (2.60)
9 1" () Ao uoveam T x(k) #9154 123 block 7 update udAE16FY Tincar correlation
T vaiulu monvea error 9zgnud1u 198 circularly-shifted version Y94 input vector 1A
mioUiU vector output Tu ABHAYDY circular convolution T¥H7314 time domain weights N1

o

Fyy I input

o

17 %o

g/ T -:i =4 1 qlaf 1 R = | 9 a =
VOUADANUU U IAYAVDINIT LA N-point DFTs ﬂ'f]ﬂ"l'iﬁﬂﬂ’ﬂh“‘ﬁﬂ“]iﬂucluﬂ’lﬁﬂ'l‘l«l’m!.“h'd

&Llsw = ulyw ’ o . . I~
HAV (ATl NeU [ EnUNITWIUAUN jﬂﬂ gradient constraint 9910 "]iﬁ‘?)")ﬂaﬂcluﬂ'l'illﬁﬂﬁﬂ'ﬂi]



53

Fudousiuly FDAF YoidonfSeuvdnd115y FDAF fonsaalszansnmssuy msizn @
ﬁ’umqmnfuﬁﬁﬁumgu“lu block adaptive algorithm FaswnmanTA% o liluanaaiu
En1an §115 FDAFs ARmimms 1z wansenugUfina U ms circular convolution
Adaptive weights 1UA135I4 wiener weight vector dwiy fifter faamtaunndiedu
Fnrfota1n 1 block iougAYne MSE watilunn weight azgnUsuudsd MR gaves
MSE aafidansauluanudinain MSE Fauaiias iy output 57481 lifter H98 bin &
anwifierdesfiuties A1R1AYDS 2 perferomance function axfinl#lmand ey odalsinu
spectral overlap Harmddgun Feliaunsosaiule FalszAnTawune scady-state 1

¥ A o . . P ¥ ad Ml . .
AANEAANN1  linear convolution FDAFs 1 Tomafenduonezivulalu adaptive line

v &

L . . = ' o 1o o
enchancer(ALE) application f’fmfgtgwru sinusoids N3 1eWaRzULe o199z Ivdeil TudutuTu

:i N 4:{ ' ar
ANUDVDILInNUANATINU

2.8 M13IATIEHANUFUOUVBI Detector HUU Non-Adaptive HasUUD Adaptive
'Iﬂmﬁw:a“ludaummﬁmammﬂs:muﬂ15n15mzﬁ1ﬁtyt\pmﬁiwﬁa Coded Symbol
ABNTIY Layer 48 95W 915 0 ufoanAnud1Fa 18389 Detector wintu Tuduioiiunig
auFuFouTuNTAIIMUDY Detector HUD Non-adaptive 128151928 11AIUVDI Y11A V84
Matrix Y99A1 Inverser-Channel Parameter 499873 Detector W1 Non-Adaptive uazludauung
Detector 1111 Adaptive 92791501 11d11999 Algorithm LMS Faiaududerusiovdfaly
Tns9a3 131Uy MIMO {09191 v1198 a9 (Matrix)¥ds LMS-Algorithm Tui1audn Tas

nanaranSomieuly a13199 2.1

M1519 2.1 uanansifieufoun uFUE91UYD9 DetectorilUNon-Adaptive A1Adaptive-LMS

Detector
Non-Adaptive ' Adaptive-LMS
Number of multiplications NI(M?® +Mi) (N (log,(2M +1)—log,(2N 1))
Computational Complexity 200 76

Computational Complexity 1518 muald N=2 M=2, =10 uag Mt=2
M=91U U0 INIATY N=911U3UE1801mAad  [=91U3UIUT0U

Mt=119994 Matrix #1a Channel Parameter




54
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