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Multiple Frequency Offsets Cancellation Scheme Based on
Alamouti Coded OFDM for Distributed Antenna Systems in
Selective Fading Channel
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ABSTRACT

We propose a cancellation algorithm based on Alamouti coded OFDM to mitigate ICI due to Frequency Offset
(FO) between distributed antennas in the frequency selective fading channel. In the cancellation algorithm, the
interference signal is estimated by using the initial detection symbol and then the estimated interference signal is
subtracted from the received signal. As the accuracy of initial symbol increases, ICI cancellation becomes more
significant. Therefore, the accuracy of the initial detection symbols is very important in the cancellation algorithm.
The proposed scheme improves the accuracy of the initial detection symbol by employing an ICI self-cancellation
scheme. The proposed cancellation scheme with only one iteration achieves better performance compared to the

conventional cancellation schemes with many times iterations based on the conventional Alamouti coded OFDM.

% H o‘j:]l__ u]eﬂz]—%-r]_—g]—tl ) xqiix]ﬁ.oq Rk o] “H
el Ao GRATALe] XU wop 5

¢ First Author : S3gtgln AR EAFe3 Pl Fx15419d4], hishope2l @ynu.ac.kr, &3]

° Corresponding Author : °3'gstal # R 21383 P F-A1E5X18174], gonew @ynu.ac.kr, £413]
=Rl D KICS2013-07-299, AedA} 12013 79 224, AlAkdA} 12013 99 179, HE=rAdl 1201349 119 124

g} ITeAE] A4 ZHNIPA-2013-H0301-13-3002) 2012\ % A5}
8% 7] 2T 9(2012R1A1A4A01015628).

1039

www.dbpia.co.kr



= E A1 8}3] = 5] (J-KICS) *13-12 Vol.38A No.12

I.M E

B
rl
T

ARHEVE o] 83t debrEest Aa
tolHk Al (Alamouti coded  OFDM)el|A],
7V FIlr Qfell o) WhAlgE ks
MS Arfske 77t s Asgolot
v e v FA7|9 2ol v
Ot el T exrh EAlsRs AT
W 9 Fake 2Aph EdeRs A9
GaEe A TS

<l
>
M
ol

T M F-lf-{N
S £
OQ‘ r_‘\‘_,r:i
s AN )
E I
=

2 fr Lo
j>
\
23

=
ofr

T
g
iy
H
r:l_‘
rﬁ\]_l

2

olelat FARE Adaly] slal el 4lu
& olges YU Al Hhgak Z1ES] W
3 s QA e F4e aRew o
3 7 Fe oA ol

o
X
e
L
<[ 32
£
ol
X
=
o
3
1>
[rf
flo
o,
s
N
i

=
o] ofgfe). FmEd ol AA FuakEeE
thee] BEog ubrw, ppE welz e

4
2 el EAlske PukEs} 2 ZHe] A A
st} sixmt, MPlole B2 Zle) Eafsles -
byl 7] ARES AFsA] Eitew & Fule
227} EZABRs Aol 1 oddke] AXA s
o] AlZEHA hix]= EAFe] glck

g, AaEal UOPex)e algtellx] 7143417
HALS o] gale] Adeld] fshelx Fulg 24}
ok ket 7S AlASs dElrER S
A wFapREtEabAle Aokelgdnl. AEAE

o

3 4

shoApd, A e 7 Rk eang 2
2 HIALES Fstel sk, AT AHALE
5 g FAEAN AANFEeEA e} AR

P

e,

Al gk oW 2SS S 9l
5 s HAellA AR 71| debrE
3t AR A kIt M A Es)
718] Q7] witell & Fak 2P} gl 2l
+ 2 AREr "Wold el giek mebd, 45
b g2 AES ol8sle] MRS AlMsh]
Wil 2 Fuk SAEAelAE s Alsol
Az vhekale) wheba, gagd e
F31e] HbReikE Fal A S e
22 27] AEAEe Aot e e S

o oX
iy o
> o

Je
I-Oll

B ERel S AR T ox
o elgt Wukew} 7k 2AE slee] Wl wla
H% Ao AAse e Al

e (2] AZAse) F7Hel
A Faste] Mo APfslA 2R 25 2 2
AR AR o), Ajkshe wale X
7] AEAEE] AEwr) 100 Ao e e
40w Qe 1] e wls) AU 5 7}

> e

by

A 5
& 5 ol A @ 1819 A 3
& Eol YO RA AL H18) FaAI

3 NNS] PESHE ASHE Amrnl g
HpAle) MEAEE SAISI, SAIRE) A, B
B SAlsE i) L A e A

Azt gVe} B2 713k AR Te

o FAE sl £ Alelell Fui Aoz}
EAlshe @A Aske a1
ole] AE-E 52 B8 o, o3 1,0 Gy
B peode A7 a9 o2 Feiet 7
FAlHEY Aok BEFE kA Fukpale] ofs)
Al debre Ales A4 xieh xP= %
gt mdl £ oeield wWEHE 18 o e
Felg Ahgeln] 7]e9lime AHe] ekt olE
Eo], XW= {Xl(A)7X—2(A)_/M7)<(x54)} T

X= {ml,m2,...,ay]v}9]r Zro] #E7)3C}

i

. Metsk= FHESTRZE ZHYRIH B

& Aol Aldske kst 2 Al v
of wisl 7]k Ak WAl ZA 2714
Ao el A, Tk oAl 23F A4
& AAAATR: Al e E4,
el 7He E3 A AE AEE BdllE A

www.dbpia.co.kr



=) AEA RS A Ak 2 Tk 23} 27 e

714k 74 AAZ Y

"xf?uem"' Subcarrier index, k
space - 1 2 n.—1 n, nel nAt2 2n =1 2n 2nA1 | 2nA2
(4) * * ; e L .
Xy X X, -X, -X, R - Xy 43 R Y2 | Yamo+r | ¥ome3
~(B) . . * * . = . .
Xy X, X, X X Xp,=2 R Tyea | Yyer Nper | Nap s
ry A Iy A A & Fy A A L3
Alamouti code symbol pairs Alamouti code symbol pairs
1st subblock - 2nd subblock > 3rd subblock ——
< 2~
T2 1. Aljkeks wAe] S =

Fig. 1.

Transmit structure of the proposed scheme
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The number of iterations, K
Fig. 4. BER of the prpopsed scheme according to the
number of iterations with n, =8, E/N=20 dB, N=256,
QPSK and several normalized FOs
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