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ABSTRACT

OFDM System is a promising transmission technique due to its spectral efficiency. But, a major disadvantage
of the OFDM system is its sensitivity to frequency offset and phase noise that makes intercarrier interference
(ICD), which degrades the system performance severely. The ICI self-cancellation method has a good performance
with frequency offset or phase noise. This paper proposed the N/2 spacing data-conjugate method that works well
in large frequency offset and phase noise (normalized frequency offset=0.2-0.4, phase noise standard
deviation=about 10deg). Also, an efficiency ICI cancellation method using pilot was proposed. Simulation results

confirm that performance of the proposed scheme is better than conventional schemes.

.M E t}. §x]4, oleld OFDM A28l Fs oajs}
A4; ARl wizkslvle WS A et S
9F U AHRHE AR 3ok B 0 249 B0 B8E BF 0 09 Awee

<4 WA (Orthogonal  frequency  division 7MEe}A =3, o] ICKIntercarrier Interference)E
multiplexing : OFDM)[1]& %2 ~9E8] 3¢ u) A 7)Ao AlaE]l g @A o8k
el 2 wba glew], IEEE 80211 ajg £ sle] "t mepx olefdt OFDM AlAwlellx
WLAN(Wireless LAN), DVB-T(Terrestrial Digital ICIE 2ol7] Y3l =& uhgEel At Heof 9l
Audio/Video Broadcasting)s %ol AREEIA| 12 gl o} w4 "dEs AHsle] Fake wellAe) 53

* Esly|ed AR BANEAR AT Gh parkOkalst ac.kr, hmkim@ee kaist.ac.kr)
=EHE chszoog 01-034, A5dx}:2008d 14 164, FHEE=THFYAE: 2008 94 5



F=EA13H3]) =] °09-02 Vol. 34 No. 2

7] AHe] 7 ol #4sm Ao =3, Azt
delli A tAiE =8 FE AM8ske uhy
= i o714 954 F<poll= Raised Cosine
%%, BTRC(“Better than” Raised Cosine) Y=
%, SOCW(Second Order Continuity Window),
Franks 9155 5o] AHE- €ch A WA=, 27} 4
S wRe] lch o] At A WhHE F 24
v A Ae-g Z8H0E AAT 4 stk AH
o] AEE, & Al5e] AHHE uhEgho 2y 24
EY Hgol ko Fojme o] gt o)y
g ~HER] Hgo] Fonw THE £o)7]
A Fage whol| A 2] AbE3 SN Correlative Coding)
o] Alqksle] glck AR5} whge AlEd 1 A
A7) ApolE AFshe whHoEM, ~HE]] |
9] e ddvke A AT, At Ab ubg
B} Aol e oo

dubzieg a7l Al HPHE  ZA  adjacent
data-conversion HMIP adjacent data-conjugate
WRABIBL - symmetric  data-conversion MM
symmetric data-conjugate BMA/UIMINZIS} 47)x] wba)
o] @o] AMSHEc) olzjdl WMAEE Fulg 23R
A4 Fge] A7 EA) e A A=) )
ol &xat, Al Axd" #3AM= Fule @
2o} A4} AFge] 4 EAlst] wlaelch wEhA,
Fa exkeh 9 ARgo] Al EAlishes ¥4
< sk =3 BE 47K A} Ak vk
ZFoNA symmetric data-conjugate *Alo] Adzol 7}
A AR, Fule et A AAgel B Af
Fe 23k = < 02~04, I AL = F 10
ol d Aol Aol FA wrh welx] olE
T MR ICIE AT 5 e e A%
3 Rolo} & Aelrk

& =EedAe T 29 4 Aol e Al
28 2dg ve3ihy, Sk oAt S AR
o] W& A & & F e N2 1AEY
data-conjugate W' ¥ UL o83l =AE
£ AR, 2o web 2t A wE A=t
= E&ARl APt A el tisle] =3k

o] =9 AL g zth Aol olo] A
Ae Azd 2d, IReKe N2 3E9
data-conjugate H}3], VA= Hdslg o]&3he
FAQ APl wiel disiA Aiigic). VA
Ae 2o AFE B4 At wbEe Aes &
olu w1 ViZtellx AEE Hert

156

I. AlAH 24

2.1 Fo X9} it 3E B4

Faje xR fAldkn AR Alole] dxlr]e
Falgrl A e A4 Ade = 4ZE
of o AR o)y F oAk
OFDM A&7} 1 thd 412 Apelol] g4 W3t
2 7] wEell, & AlE delde] Fal A=
AR o2 AHF 4 gk =3, Y A2 $
Akt FAIG Ale)e) a)7)e) gate] A o=
Fadol SJaiA AL, BE AqxEle 9ate
TAE VCO (Voltage controlled Oscillator)oll <]
A4 Aotz A= A2, 4 e
Wide-Sense Stationary(WSS)3tz 4Ag ¥ & 7}
A HEo] 02 FHAIRE ZEA2Z R 5
9‘1‘:}[14][15]-

Lo

—_

22 AAY 2

OFDM Al&Hlolld] Ful eape} §4 A5l
ZAFHs B9 Aad mde 33 13} 7o)
=gl

XE S¥dely, B Aol 19l H 02l &

£ wsel, pAA PSS 4 Ageldh  IFFT
5 A3 Holl 2,2 olls} o] 2 2 5 giek
1 N-1 J2mkn
= —— X N ) =0,1,...,N"‘1
X, N; +€ n (1)

AWGN A, F35 04, 14 AHee] d3]
2% fAlde] Aze ohga 2.

1 N-1 J2n(k+e)n "
x=—YXe ¥ e&"+z ,n=01.,N-1
n N; k n (2)

714 & Z7ke] OFDM AlBolxe) 447 e
THRE, FukEst Zo AqEE Foke 3l
6,2 94 ALolT, 2,2 AWGN S i

N hy
t;
__)‘ X p
............... S/P & 1
P—n Frequency |
Xy ;

Zy,

Channed

‘Fransnmtter:

3 2”
] P/S FFT S/P K —-‘:,\——~
Output 2
i
i Phasenoise Receiver

38 1. Aad] wdl



=3/ OFDM A] ") 4] Fal4 9 a1} 9]

A Abgel g 1 AR A7 el A7 7

o, £ ZiolAe flargk sllold #4& wesigic}
“oo)F, FFTE A o F Al a2k

L N jomk
X,=Y3%-e ¥ | n=0l.,N~1
: Z 3)
ol F ¢l Aelshd,
. N
X, :k=0Xka 1+ @
N-1
=X, -I,+Y X1, +Z,
i Q)

o714 Z& AWGN AE9) z & FFTE ¥ Algo)
3, L2 kA Hukgale) 1019 AlEe] A
Fakgale ofgks 7)xe AJ¥-oE olel o)
o] Hrl.

HTNES ¢ ©
)Ml A WA gEE eyt dsks AlEely
oA eE 7} 10] W Hr} sx|ut AAHew
L= 1°] opd, 13} 2R g 7HAA =k §
Ale] T A 35 Ser) ARl & I F
ukeml gl &8k ICI AlEolch Al ET ) ARl
Aso} Fabe eake} $AF Abgol 9’ ICT 35
9 o] oE veh| wiel, Fu 24 9
A A 54 E5E oklel 2ol AHoF 4

ik

~

1N71 J2r{k+e)n )
L=—>e V &% | k=01..,N-1

Nn:O (7)
oleldl Falg eakel b Ahgel 54
+ F7IE Ze F7] Foltt ol B4
A€ 2d 29 vebdglch o714 18] =rle ¥
ket $ke s 2% FA adte AE
g 5 otk =3, FIk 23t 0d W F
S ST ST dolle ot 2 AHe
Ze,

1, +I(: =2 (8)
[k+1jk:0> k+0 ©)
w2ba], ol2Jgk thA] data-conjugate AJAE o]4-

3le] symmetric data-conjugate HFA]&- AR&slH
ICIE 584oF AAL 4 sk sXw, Fup

1 ..
: o epsh)
0.3 e . . —
o ep=02
08 P
07
06
== 05
04r
03
02 .
oo;\;,;«‘,rx»,;gdi o @
a 3 & i
0 5 10 15
Subcarrier index k
(a)
121 .
O ep=l
4 z  ep=0.1
& ep=02
08
. 05
5
3
PR PR FE PSP PR
[1¥]
4 o $ o . 2 S
o} Ooéoéobe»s@ye@@-
d o)
1
iy i 1 ¥
UEU 5 10 15
Subcarrier index k
()
07 s .
i : O ep=0
bbr : xep=01
> ep=02
usk F
o4
03
=
5 02
£
01
»
op--- k53 P S Fos
T e ewgRRYYe PN
<
RiR] X
02
&
K i L ;
DaD 5 10 15

Subcarrier index k
©
22 2. 19 o (N=16, 94 AL BF HA=10%, At
g8 Falr 231=00.1,02) (@ 4,8 271 (b) 48] AF
F(c) L8] =

oA} 4 Agel B o AW, 0T 42 2

Hhrle] A48 4 ¢ick
. N/2 ZH49] data-conjugate i

a3 32 N2 7F39] data-conjugate MPHE|
= tjololzelch,



FZ-EA183]) = FA] "09-02 Vol. 34 No. 2

EuEIEE
1xn ht)
[— Mod TFFT ] r 1
| QPSKda i | Froqueney |
& X, | ofet |
%=0
x4 ; =
: : Charmd
a4 LoX
] P8 De
ToQPSK| b Md
Demod A %
& :
= = Rexviver

% 3. N2 74739 data-conjugate WS EE tlo)e] 12y

Aol QPSK Aol JHss), QpSK Ale-e
27 S3elm, BF 4 18 AN B70] 09)
28 WezH ofiel o] mRHTh

1+i 1-i -1+i —l—l

{IJ’ 2 f (10)

oleldk QPSK Al¥-2 S/PE 7AA =3, N2/
7R EAE FallA N ZRE oA el
Heh 7 Julkeste] diolelsl N2 29 Bukg
Sl HRREE BHold Wz HHL ofst pe
A o2 vehjolalct.

X, =D,

-1

2

X, , =-D,, fork=0,...,g

(an
X IFFTE AXA H1, $48% AE o
s} e},

N-1 /21mk

Z , n=0,1,..,N~1

N
j27n(=+k
J ﬂn(z )

—l
1 J2mnk .
=N2(Dke Y =De Y ) 2
=0

J‘cnzi Xe ¥ ej¢"+zﬂ , n=01,.,N-1
NS 3
FAlRel4 §/P& AA ok, FFTE AXA =
W, A P 24 A3E okale) o] et
9 4 3o

21
X, =) XI_+Z = DI _,-D1 +Z,
K A ¥4y Z{ (] —(g‘*/“’)} £(14)

158

oER NHS) He] 41 AlBSE HE L
2o Wale) NNel A% WnE H3 A
22 e ofhs} ek

XN
Dy=—2" k=01
kT ) H] T Vs ) (16)

a4sh (15) A& 16 el Hasiel Pelsa of
s} 2.

{(Ik (+1,)D;}

-1
1 . W01 .
_51:0 {(1,(&4_“+Ig+k_1)D’}+E(Z"_Z%+k) (17)

anAel R FL 271 dake Aol e
a5 A A WA 318 ICT o)W, mkx)qt 8}
& Ahgol VY Folck oA, 17} 10] Hrh
9, D=D7} A Aok Akt st A5 v
w3l7] $l8lA, symmetric data-conjugate WM

(Xi =D Xy, =-Diye) Bz AzE ole}
o] Yol 4 gleh,

X -X,

Ntk

D, =
s 2
I +I 1
( ) E (IA ,+I, k)D

IWMI{

vk

% {(I,W,l_,_‘)+I‘:,,,,k,,)D,'}+%(Zk—Z,‘V_l_k) (18)

DA 182 wlash, oA eg, 7} 1
o] 9o, D=p7} Hrohe HE Ak =3, F
Ale] = A st A "Wl o] ICI®] AJ¥<ld],
°] ICI9) AHE Faix A5E Bk & ik o}
A 23 404 1C1 AEY AHE Axsl] ey
et

#E AES T WAL sER 3AEC gle
o, F4 227} 0.25M 0k F 7%l AFR N2
7FA2] data-conjugate HPHe] ICI AFHo] 7]|&2)
Symmetric data-conjugate AR} 2h2-S- 3ol




T OFDM Al 2®l e 4] Fafas @ 2he} 9] 4F

Aol <% 1GF A 9T B A7bg Y

Symmetric dala conjugate
b Proposed Scherae

1C1 (a8)

E ™ e S
SR : g

Bl . : A ST

4

A i . i L ok
g?d Qi o028 03 037 03 036 038 04 .42
noemalized frequency offzet

I8 4. 11 A Y 2 = 55

F ok webA, ek g Feke eaph A
Heg & M A= N2 79
data-conjugate HPHe| AFE 7|Ee] wWAlwxc
FEE o 4 ik

=3 A (e
H%E9] Carrier-to-Interference Ratio(CIR)-& -3l &
F 3tk Do EjAelw Hito] 0gl e ¥
2 71 =l didel, oA BakdntE 7)o
sl CIRS Pl olelie} 2}

o

ol-g3ted, As 7ol 1A

L

l".-«

T &

2
I
CIR,,, = 7 ‘ v z 110‘
2o & .
ZE[II,, +1') ]+§ ] 1}1_},’] +f%m, 1 a9

B]E 3}7] $8)A symmetric data-conjugate ‘f’c]' A1
3, dukAel OFDM A&Hle] CIRE T3 &
em, offe} 2l

{1 +1'§2
l—] 2,

ZZ:F[\] ‘*‘I“'VZEU (»11)'”\ fod “ 20

CRR,,,

I
ClRomM R 1 |

(

L[] @1

V. DIYZE 0188 SEX0 APl W

4.1 Al AaY 29

T exe S AReR R ICIE E0V
Halx Hedslte o}ﬁﬂ A AL Ak
& AlkEgieh ol o¥ 5ol AELl AlzE R
22 vhEhict

Systenxroodel|

o) ebe] AzHEed Arrst Aped, wA A
282 el AamES g Azgcl =]l A
HES] Zlol 19 Afel, o] Azgld =iA N7je
stz delelE A4shA =k ol=lg Nuje I}
gl dlojElE 1 EE L& o]RiA 9k $19
el md, ole{d NS sfalgl dojeie
ukgel OFDM Alzwls sl ok Saldoll
I ol#ld Hudgl ARE sRE 5 e AE
AxbslA =k o2 F AN AL AR ol%
ok By AadEre Asd dse A
a7 geiMelch 3w Aol £ ®A A)urt
g A4, BE e 12 AA"Ech olst wb
F oA Aol A A Auct A Agelle 2o

o

ne
A

ir

J‘L%
aE e 27} Ha, Alade A" A W
& olg3dlel ARE ALIPA Hrh Wi Rx glol

1elebd, AA®le symmetric data-conjugate )
& olgsled Hpa Jlolw, Wi, mx= o] 29|
2, AlzEE A ‘}‘_ N2 3H39] data-conjugate
A5 T Hlolct. Fake LAje}
73‘?— FHe 921=0.2~04, $F
ok N2 ZHA2] data-conjugate
Hhilo] £ APeg Molm, Ful oAfe} gi4) A
=l Xi% A% Fuk 24=0~02, S AE=5
VA3

F *3‘5% Rol7] wjiel, stlelS 01&7‘5}04 Z
28 Axsle] Ful Aol A Ahgel %
gfesl theel] £ 7R WAl FollA] Zri ’;‘%
5% Holl WAl zlolr 2% el o] Alxd

B T

o rio{
}ﬂ

Ao ok
J
£
2
K

A A Asb] a4 shelsle] Abgslee),
159



G2 2183 = F4] °09-02 Vol. 34 No. 2

Channel
Pilot data of length N N
2ok z
P N/2of1 -3 Frequencyofset
when time=1 N/20f-1 H
&
Phase noise
Condition
En
4 P N i
R YRS Ty I
vig a :
e —
4% PO
W;JZ*(X‘%%.‘)\
,for thegiven SNR

Nagecipdaorpgtemthodd
exrdionmde

) Qrdtionnde i

a8 7. S8 7=

X

o) dgle] vl g a7 6o et

eyl AlzdESL 19 o, N7RS) Hdgle] Ags
Ed, 2 gdle 29 79X E F lRe] 04E
Ni2-1 719 NpAe ‘3 N2YE N-17H319)
N2 1 2& FAE] gt

o]t UL ZAES Axbsl=d AR 0
e N/4-171219] -4'%1%1-"]' 3N/4%-E] N-1702]9] =}
12l 52 symmetric data conjugate W] FAEE
Axksl=dl ARSI, 048 Nj4- 177]';‘]9] sldzlz}
N/2HEl 3N/4-17k2]9] J]"i——l";i S N2 7R
data-conjugate HFHe] 2788 Axlshzv] A8k

SAEE T 24 A AHpes AT K
Sl AL 3k A

N

4 5 oo

N2|2_(Xk —XN‘l~k)‘2
k=0

<1
Y

4812k, Xy f @2

k=0

4

FAE ¥A= symmetric data-conjugate A
o " AEelE, ¥EE N2 7HHe
data-conjugate H}jol] #ZF TAEBeIh A
symmetric data-conjugate ®A¥ HHH F mT

Lol oigh 27181 £AE A oss) 2o

160

Ya

FZ;'Z_(XI(-)A(;\J—IV};)IZ (23)
o714 Xoob Xy SAlRklY FFT & A3

24 oflg} 2t

.2
Xy = z {1"-/ - I*(N—l—/—k)} +Z, 4)

X;/-l—k = ;{I;/—l—k—l _Il‘~k}+Z;I—l—k 25)
$ oA 2928 @3l dislsl] Aelst
o ofalsh ek

yy Ny

N n 4 .
%le X X0 :Fi 12-(,+1,)

k=0

pay

- ;(lk-l+Ilik)_§(l-uv444)+1/.VVH\>I) +Zk_Z;HAk |z (26)
olHez, f~10 7HY & Qew, A @6
& ofehs} o] Helue,

——1 Eu

—Z|2 &Ky DF = 2 |

k—O

M\z

{(Iml, D~ Lerro s W Z=ZisF (7

¥
o

A @Ne Ex 1o gk 2AEC] dis AxE
zka1d], ©] & symmetric data-conjugate HH2|
RE mulbslelAe) ICT Hd ™3kl Dok ol
u]5=3t wpg o2 N2 7b79] data-conjugate WA
B, & 2 20 dig 2108 REE v

o

¢4
o
M
(L)

43 © o o

NZM_(Xk_Xg#{” (28)

Q714 X2} sz-t« Actolld] FFT 3 A3
2

24 offs} et

-1
Xo=3 {4,,, —1_(%”7“}+zk 29)

4
Xy, = T {I L Lo } + Zgﬂ» (30)

A 9N EOALE @8l Tislal] Hels)
= ojehel zck



=%/ OFDM Al &elolja] Fap4 2 )9} ¢

P Aol €% 108 AAsP] A% BeHel Arbgs) 7

N

*,1 ﬂ_vl

—le (X, X\ Bl Z 121, +1;)

=0

X wx

2(1-,% )-Sa, WL, 2=z F
2 2

el 3e1h)
i

@

oMo, f~10] 9
& olelsh o) Hel ek
*/1

~ZI2 (X, - X\ Pl

ke=l)

F glewd, 4] (6)

N
21

pa
_g {(4,,, )=y + ILH)}Jr 2,-z, T
i3 2 2 2

L

4%
N

(32)

Al 32y 2z 20 Uigh 2718 disia Al

{}:"lt‘l] o] gh& Nj2 ZFA9] data-conjugate HPH2]

BT akgsteld el ICT T Aol o) ule}

H ?5}‘“}4 ks pukgalelae] Aibwle] Aelw
5 Aulsiu olulel 2t

2o

|~ E(Ik /“‘1;4)“(1'-4,v 44«&)"'1:‘444) ]2

=0
Izk <

A

- Z{(lma (s

(33)

A FA2S Aaksl 29 symmetric
data-conjugate  WhAle] ICT Az} N2 739
data-conjugate HFA2] ICT AHe| wi7b =k wel
A, o] Z3E0] dele F 71 wale) 1o AE e
Axtsle, Sk LAt A Aol 37E vl
diFsted AL S sl zelrh wef Fule
222t Sk ARSe] A, symmetric
data-conjugate WFHS] ICI %ol N2 ZHA9)
data-conjugate ¥PHe| ICI AR} A =3, 2
= 1o Hy, g el AimiEXes
symmetric data-conjugae HPHE ARESHA =Ho) wb
g2 T eapel 94 Fhge] Aok, N2 A
2] data-conjugate HPH9 ICI AP olsymmetric
data-conjugae M9 ICI A ¥} HAEF, 2=
£ b Hd, o8 B AdeEREE N2 A
2} data-conjugate WPH-& AHS31A FHcl

V. 29| 48 ¢ ng

Aeke N2 722 data-conjugate HHA)st wlale)
& o4k A AR W] e Wt
7] flaid =] AYe asiidch vaE ¢
A o E g1 wkale] kA wAlE \:(9,] 215
£ stk AR S A w A A
&2 ®EAA Fho AHE, 100kHz 3dB 9]

Z2o] AZZ Butterworth FEE E33) iid 7+
Aol Azgz A= AgsiEl a2

yakgatel 747l el A "ok webd H

A A B 54 1ol wRiel, 34 2
A AR B4 velA Wk ok & 10
o A1g B4 ehieeh

a8 g #AF ARge]l  root  mean
square(RMS)?} 1054 o clekel Aarsle Sl
23} & 2o} Ag & Axeldt. 5
b B .&X}7} e “3101] symmetric data-conjugate
whto] elmalA] £ Aug riX|a, s oA}
Z ufolli= Ak N2 244 data-conjugate HHHO]

1, =) A el w2} gke] He AlE

FFT size 64 points
Constellation QPSK
Baseband sampling rate 20 MHz
LPF 3dB Bandwidth 100 kHz
Channel AWGN

Phase noise standard deviation 0 ~ 10 deg
Normalized frequency offset 0~ 04

T ¥
—8— Comentional OFCki
i SAMEBEG data Conjugate 1
. N2 spBing oita conjugate

b pmposed scherne 1

5 L i i
U] .05 0.1 015 a2 025 03 135
nomalized equenty offsst



- EA 313 =F2) "09-02 Vol. 34 No. 2

—&— OFDM without pn and fo |-]
. A . . —— OFDM with pn and fo
............ fesee| —9— adjacent cony
g “+-- adjacent conjugate
- sym conjugate

i gym cony
~—+— proposed scheme

1 H
25 30 35
SHR

T2l 9. N2 7HA°ldata-conjugate ¥MA19] BER A4}
FHe=10%, F3 £2=025)

J —©—OFDM with pn and fo
i} —#— OFDM without pn and fo
] —4—adjacent conv
-~ adfacent conjugate

- SymM conjugate
- SYmM conv
——*——N/2 spacing conjugate
| =¥ proposed scheme

T T

o i : i :
0.08 0.1 015 0.2 0.26 03 0.35 04

T8l 10. Fuk 23} ghell #3k BER A% (A =55,
SNR=40dB)

1

Y

3ol L2 AL Y £ olvk YRS o83
= Bl Sl @ A7) 2k diell = symmetric
data-conjugate WM, FI 227t F ulol= Nj2
7¥739] data-conjugate ¥PHE] AL Ze=ck F 7}
2] wpge] wAlshe A|H-S Fag 237} 02014
0.254}e]o]c}

I3 9dxi= S 227 0.25¢)1 $AF 23}
7} 10= o o, 7 wAlEe| BER A5¢ HoF1
ok F 22k 02501 G4 22 10E4]
A+e AdASZICIT wel HAss el
wepd]  oldl oM AE N2 A
data-conjugate ®Ajo] Aol FL Z& U 5
ojct. ®lHoll, data-conversion HHAL- Adso] o)F
et Alrke ARE 1 4 gich

28] 10914& SNRe] 40dBe|, $14 AHgol 5
= o o, iRt FHg 23 ghell 2% BER A
=2 3oy Z3 gk Fuk Al oF 0248}

X,

¢
=2

162

& 73-$-olli= symmetric data-conjugate ¥Ale] ¢}
E HRo) vlsiA A5l £ AeE X9 Fa
1, Fae 237} o 02480t F Ffelle N2
7479 data-conjugate HAle] AdEe]l FE
gk =3, AR FEle o83 e
73S, 7B ubiel 2t 024 AEAA o1
Az glen, RE M F AsS HAF2

At

N

Vi.d E

£ =FolriE OFDM Al2wlel|4] Fakg 2ate}
A ARgel EAlshe 7l ARt wbgell
A BAsigdch Fule 2ake Sk Aol ¥
S A AR Ude N2 THEe
data-conjugate WM& AgkEch N2 7HFE
data-conjugate WS} Fo exke A} kgl
% ICI AH, CIRY A%-S FHUL =9 A
E3)4 CIR ¥ BER 455 ©& 7€ s
vwch 2 As} 71E9] OFDM Al&¥ 2 o
A7 wAERY 2 A% TS &
5 Qe =3 sl o) 8gk AEA A
b A Al o sV £ A5 M
< gy 4 glgdeh Al WAL symmetric
data-conjugate ¥FA3} N2 7FH2| data-conjugate
whalellA] mldelEe] ICI A w|&S AL,
Folzl AN Fale eapst S Ahge] A
25 q338le, Ad g Ashe Aol

AEA0E ol2idt CIR 2 BER #4& F3lo,
Aok Wl 71&2] OFDM Al2deld o 7]
29 A7} A wAlRg $& A5 7] diE
o W& ArEE A4 4 e o wET A
2=lol #8314 A4 5 S Aotk

ol

N

SR |

(1) L. J. Cimini, Jr., “Analysis and simulation
of a digital mobile channel using orthogonal
frequency division multiplexing scheme,”
IEEE Trans. Commun., Jul. 1985.

(2] W. G. Jeon, K. H Chang and Y. S. Cho,
“An equalization technique for orthogonal
frequency-division multiplexing system in
time-variant multipath channel,” IEEE Trans.
Commun., Jan. 1999.



=& OFDM Alz=gleld ol e xtel 94b Ahgol @ ICIE A 413 Z849 A7k 71y

(3]

(8]

{10)

(11)

(12)

P. Tan and N. C. Beaulieu, “Reduced ICI
in OFDM Systems Using the “Better Than”
Raised-Cosine Pulse,” IEEE Commun. Lett.,
Mar. 2004.

S. Tang, K. Gong, G. Pan, J. Wang and Z.
Yang, “Self-Cancellation of Intercarrier-
Interference in OFDM Systems with Phase
Noise,” in Proc. IEE Personal, Indoor and
Mobile Radio Communications Symposium,
Sep. 2006.

Y. Zbao and S. Haggman, “Intercarrier
Interference  Sefl-cancellation
OFDM Mobile Communication Systems,”
IEEE Trans. Commun., Jul. 2001.

T. Zhao, J.

“Intercarrier

scheme for

Leclercq and S. Haggman,
Interference  Compression  in
OFDM Communication Systems by using
Correlative Coding,” IEEE Commun. Lett.,
Aug. 1998.

Z. Janhua, H. Rohling and Z. Ping,
“Analysis of ICI cancellation scheme in
OFDM systems with phase noise,” IEEE
Trans. Broadcasting, Jun. 2004.

Y Fu, C. C. Ko, “Theoretical BER Analysis

of OFDM Systems with ICI
self-cancellation,” in Proc. IEEE Wireless
personal multimedia communications

International symposium, Oct. 2002.

R. heung-Gyoon, “An improved ICI reduction
method n OFDM communication system,”
IEEE Trans. Broadcasting, Sep, 2004.

K. Sathananthan, R. M. A. P. Rajatheva and
S. B. Silimane, “Cancellation technique to
redued intercarrier interference in OFDM,”
Electron. Lett., Dec. 2000.

K. Sathananthan, C. R. N. Athaudage and
B. Qiu, “A novel ICI cancellation scheme
to reduce both frequency offset and IC
imbalance effects in OFDM,” in Proc. IEEE
International symposium on computer and
communications, Jul. 2004.

T. Shigang, “Intercarrer  Interference
cancellation with frequency diversity for
OFDM systems, IEEE Trans Broadcasting,”
Mar. 2007.

(13] B. Stantchev and G. Fettweis, “Time-variant
distortions in OFDM,” IEEE Commun. Lett.,
Sep. 2000.

(14) L. Piazzo andP. Mandarini, “Analysis of
phase noise effects in OFDM modems,”
IEEE Trans. Commun., Oct. 2003.

(15]) http://grouper.icee.org/groups/802/11/

[16) H. Kang, Y. Kim, W. Hwang and K. Kim,
“BER Performance of the OFDM System
with the Polynomial Cancellation Coding
under the Frequency Offset,” IEEE APCC/
OPCC., Oct. 1999.

(17) D. D. Lin, Y. Zhao and T. I. Lim, “OFDM
phase noise cancellation via approximate

IEEE  Wireless

Communications and Networking conf., Mar.

2005.

probabilistic  inference,”

4t ® & (Jeong-Hwan Park) F3)14
s 2006 29 AAdE R ArA
Apes e
2008 29 FIFIEIE A
A ekt ekl
<gHlEob o $EA, MIMO

Z 8 ™ (Hyung-Myung Kim) FAlsled

1974 29 A& Ea(F3AD

1982'd 49 "= Pittsburgh
st A7 1FEakEEtAh

1985%d 1290 w5 Pittsburgh
ks A7]-g-sta-g-shtah

1986 ' 49~FA] FEHI)
=) A7) 2 Axpgeh

<PAFolk BiAE Bl AlsAE], olFEAl Vs,
ket Auly] oAkl Al o), tiAl|
Alzel e 2 F33t




