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ABSTRACT

A Multicarrier code division multiple accesstMC-CDMA) is a scheme that combines multicarrier modulation
with CDMA. It offers robustness to frequency selective fading effect and can support higher rate data
transmission with higher spectral efficiency. The objective of this article is proposed and analyzed a new
asynchronous MC-CDMA system with various kinds of data rates which employs a multiple access interference
(MAI) canceller. The proposed multirate MC-CDMA system can be accomplished by changing the number of
parallel branch(#) according to their data rate and hybrid interference canceller(HIC) are used for MAI
cancellation. We compare the performance of proposed system in terms of average bit error rate(BER) with that
of a single rate MC-CDMA system. The results show the large improvement in performance that can be attained

by the cancellation scheme under multipath environments.

I. M2 quency selective)374 0.2 W3A]7|aL RAKE 41
718 AMESI Ade] AR tho|HAE|(diversity) S
#HY CDMA(WCDMA) #22 oo Z 7 ol g3l oly3 UEAHE HolgeE o= Ax F
oF(flat fading AL PG Fobr HZH(fre- BT 5 ik T A BN ngoz
# B ATE 20053ttt skedT] AdeR FREGEU
* t)o st 52188 (kimns @daejin.ac.kr)
=R E KICS2005-08-951, YAl 12005 8€ 20¥, HEF=FH4YAL 2006 2€ 17¢

www.dbpia.co.kr



L SERLE

PAAAZIHE 288 o]5HEE MC-CDMA A 2=Fl9] AsiA]

HolHE HEE AF tEAEE Foldd o8 A
ZHgk A1z RS 2 3z 1Hdacn sl s
a Adsel we g3 He d@xlol ok ol
WCDMA Al2=Hlo] TS ReslHA =& HolH
ASE 87E UEAPY] S8 tE ¥R MC:
multicarrier) WZE7|'Ho] sAo=  AA=HIAUTH
MC-CDMA A"l @xje] tjule]~2Es 3o
folalA] o2 B A=EES oY sl JuY
Alz="loZ Uil o]F g ukEae] Ao g
geaiel e F9E e 7otk olzfgh
MC-CDMA A]2El2 ISIe] 73+ OFDMe] 433}
714} 4~8-8eo] & CDMAY AHL FAlo
3le o AlZHleR miEje] 11d R4 HEmT
o] ZA1E 913 A3 7go il

FuE3 [3]1-[6]19) MC-CDMA 7|§e BEdzo
2 7 ukgste] NSk AROIS(PG) S Bual 7}
Aeit}, e o] AEgo] Fug A9E g

o

oldS AL v =rhd sk Mo ZHH(s/p)H
5 Ptk F =2 AEES 2 FE o €

A
HE= Wgksjo] 77 K ukf
o] o] HlolHE A%sA B} ol2A Wy
Wbl oale] TGl WE FAdE vbro] A
FIEE 7} AE FI)7t TR Hol s B
B3 A g 548 7HAA "k MC- CDMA
A|zHl 9A] DS-CDMA %} vEIAE Fale
ol ThE AREARS}F 2 AEE 7] wE F)r
A&} 71”“(MAI)9§ o138l gako] 7Hy 2 Al
F4 Ags A4 ¥tk wEA tE JEE MC-
CDMA Alz=HloA IHAIA7IE o838t thsr
& 7S AAS) 13 %o At ol Foigg
2 =RdAe s wEt WE R Ade
HPE 24 sk HoE 7Y tsdsE v
& 7)(asynchronous) MC-CDMA A]2%] Zdlg- X
Alslal slolBEE tFHE EAAVIE A8t
MC-CDMA A|2=8l9] A5S BM3, w3 Aot
H Al=Rle] g 7|Ee] A=Y d5E AR
B BEoARE T3 vln, HrstaAt gtk

i
L

O. CI5 MEE MC-CDMA A&
MC-CDMA A|2-Hl& 3bx scof wle) BR5sle
sl ARASE ofg Jfo] B wkbulg Hdbshs
E‘i el of] Jio] e 2sES FuS
oF A FI telHAEE 28 F e

I

Z 7ot 2" 12 o]g)dt MC-CDMAA
ZHlo] H4A17)9) 417] F2E Hela Tk

Iy 1004 she] HolE AES N HHE
MR BAE Zh2e) JAe ok NQl ol
#E FS(PN code)®] F(chip)oll Jaf Fazich
OOF QHE ¥ uENERE F/LUE "ol
Mz o2 Rukgale BPSK WEHed o7)4 F
= Agoltk whek F=19 w OFDMI} o] A
Ag 2 AL Fok 02 fAT S S 2
194, Fakgate] ) AelolSe ek 714
dol, et falel AEgel Foke AaE s
9o A2 UF =Y =e AuEs 2t A4Y
dolE] e Prjel WY doly A= walEe] 7
7} 3 wigslel) Ao) HlolelE A4Ek Bk

HE

¢

1
altl cos(wp+0,)
a [m] ¢ 4»‘0, “
Tl 'Y
¢t coS(@p,pt+ 6y.p)
N
Galtl cos@, oy ot Oruonayp)
(@ $27
I dt > 1
TS
2/Tscos(@it+ @) e ltl
a, [m]
[ S dt ™2 5
LR I p)
2Ts cos@ypt0,,p ) G211
H :
: :
I dt—w N
TS

¢ It
T cos@y . ypt 61 x.pp) ]

(b) 727
72! 1. MC-CDMA A|2=#

I3 2= ©]8]d MC-CDMAA|2HS] £5=A17]
Holi onqmm P/T,1 A%g

< 2 HolEIe AEY wsld) o8 F71%
79 e A UrHOi m 7} el

4= HlolEv NUle BHE HEAdd 2L dlo]

HE dgew d Foih deEs el
otk ztzte] W Al gl PVARe Hlo]
S R
714 1 19] MC-CDMA AlZ€e 13 29] A
2Rl P=19) 92 B2+ Ik

229

www.dbpia.co.kr



AFEC] MR tE tdg ARlEES SR
533 t= H<$E(multirate) MC-CDMA A|2=E]
TS A3, £ AFxe 2" 29 ¥HY Tiﬁﬁ
o] HP)YE W= ““ﬁ_i = = i
Hs AR ARSAES HEE wEA GRS
702 ol Gt‘d&H Z-gA AREAEeL A
8, 183 HEFVE A% K, R, T,2 YU
Yzt o7|A 72+ agel &k AH8AE] JAEE
2 Ro = PR BAE 9531 o714 G 9
PE 1RY & Aotk T IF ¢ AEAE
st HIE F71Q1 T, % G—1 1§59 AH8A=
To-1= Te/P PR HIES &3t

X 1
T, =PT,
1 > 6 lt] cos(t+0;)
- 2
20—
= o1t cos(wy,pt+0;4p) 5ol
= 7 . )
l;am E H z "Gk
e i e N
E
£
5
@ el cos(@ ) pt* Oy v.pp)
P—»
2
(@ F417]
2/Tscos@,1+9,) e ltl
r(’) ] . ’ H
— E 1
2Ts ws{w, PHOp) ¢ 2[']
-
—>
2 i Data
I : . g :
>
! z
E

2/Tscos@ss . ypt+ 01 so-p) Gnlt]

(b) 7271
2l 2. W3 MC-CDMA A|2-H

M. 0|F TEE MC-CDMA AlAH
=245 MC-CDMA A|Z=HA, 12 GoA

ARG kOl p(p=1,2.P)RA 4155 A3}
g s E 2 (HF Eoh

Jeos (w;t+0,,;) (1)

Sep(t) = 21 VS, ey, (t

n=

A7 ay, [t]E AH8AE kel P7Ae] HlolE|(data

230

stream) 3ol A pHA| EE E"]@":} B3 ¢, (t)
(n=1,2.N)= AR b7} 2k EAE59] nilA|
H(chipy= YERITE T3 A7|A w, = 27f; o™,
fiz A @9 2

AEEE A5 B A2 djge] 7 3
s Fael AR wet 247 B ke 7
2 ged 2o Jdusswe 2t AYe 333
. 7Pge

st o1~>

F

hy.(t) = B €

~

AN BB o e 22 AR ko] i WA 2k

ot gk AR ol dweltk 6,

H Y (Rayleigh) F|o|FEEE 7HAH ¢, & T3t

[0 2m)olA FLEF(uniform distribution)S zH=th
7].%46‘}@

AFolME olFHEES e AlHS iﬁ%
o}7li Slth. BPSK WHEZHRISAMES o5 Af
MC-CDMA A]=®lol|l A, 31 E|olHE(R) *F%ZP
TGS AR 7= Kolar A HOJEE(R)
AL B(G)S AR e KE dth F
K(= K+ K89 AL EAEIAL R =2k,

£z o5 H$E MC-CDMA A|2=H9] =41
71ell A 25 e ()= 2 @) 2k

rr

i
MA
M~
M=
E

7O, itr: [t —Tiler, o (6 =73 )cos (wit + ¢y ;)

K, N
+ Zl Z VS8 e [t =, (t—7)cos (wit + ¢ ;)
+n(t) 4)

fie A @F ®w2H ¢, (=00 +or —win)
= AR, e ARA kY FAIAS ] A4
AREEZ [0, Tylold Tds EX5 zieth =9
n(t)e 95 AEds 2HE-o] Nl /Mg
A ZFAIRKAWGN) el 25 Gk RA
ARAYE 71 AREARERL & W, AREAL ko] pH
A HEo] gk AIE FL71Y AAHwHSE A
G2k 2o, kWAl ARAe] pHAl HIEd] tigh
FAAE A (62 HFHTH

www.dbpia.co.kr



=&/ sto|Be= 7HY

AAZIHE H&3 ol5HEE MC-CDMA AJ2&HlS] Ao

Zoulpl= [ 10 et ] cos (ot + 6, )i (5)

gn (Zg, 1, [p]) (©)

a;;p [t} =

AN q = HIE 4
bit estimate error) Pr, ,& Zt= q 9 FA%|

1:]-“3]

ol2] 2E(probability of

V. slojE2|= ZHiMA7[gE HEset oIS
SE MC-CDMA AJAE

RAAAZIES B AR TS T3]
Aeo® AFIA da mE AREAe] AEd
o] A& A MAIS F714Q AR=E 2§

ZIoltk £ AFolAME stolBElE ZHAIA
—% v slelRg= IHAAIE HE 2
AAZIHSIO)Z B HEAAZHEPIOS 54
3t FHEA, 2 AFES Ze ARAE
1E3Ngrouping)3te] ZEZMl= FE 7HdAA
712 FAL 2F Helxe] AREALETE WE
HIAA7I2 B2 7Tk

2] (6) o] AYDE|(Matched Filter) T 17]

offt dlo
> o
-

ol
‘E

7

EOg:A

m[o ru[o o

E o]g3}led, Group 1 AREAISO digh Z7)H]
FAXE Fre F QU 3 129 &Ee AMRAE
o PEHow HIE £ANE AV 7R7] o)
—Ecoﬂ, Group 1 AR&ARSel thsl BAAHAIAZY
& Agsle] aEY AMEAE Alole] 7hAe o8
FIFE 2AF F Uk Y Az A& F3E
HIE q

ay, ,= AET719 FZROZ 2A|Y(scale)
jﬁ"ﬂ T A= pgol] ol A Stk Hgeint

A 7VoA UL %7] BIEFAXE o]&sl] Aol
“44_ Group 19 kWA AMexle] 4259 4%
=4 (DI 2o

P N
xG,k:\ (t) = E E \/H:/Bk\,iak,],p [t]cl\‘],rl

p=1n=1

(t =7, )cos (wit + ¢y i) @)

Group 19| kA AREA}l] Tk Group 1 AME-
2+ RS HEAEE Group 19 Ky HA ARE-
A AR e AEAEY] MEFAs FHAE
EF g 42 4 Atk Group 19] &= &
AREAL A tEAds FAAS A W F

£ Flﬂ Nl

2 Akl g AFEEE FAAAN Az
Group 19 k ‘?‘]_’VH At

A7 A ()= 7 AADFES vepdch o
tlolEE& AREARY] dlolEe WY wighel] o
p(p=1,2.P)712 Holg €= WFHTL oz
H3kE E‘HO]H d FoA HESA k= vlolH
7Fp=1%1 A%} p=1 ASE UFolr] 13t
a1zt 3}‘:} 2 olfr= o' A-9R17tel wEbA 2
3le IHMAREC] tE7] Wiolth # Aot 2
o] il "Hlo|8& AREAL 2FFH A HoJHE& AREA}
=2R,®] TAIA p=22 4

41 p=1 case
Group 19] k®1A| AREXLe] pHA| HIES] tigh

Az 29aF 29, [p]E thewt o] Folzit)

Z9 pl= D<£ L‘+IG] R A SR o

—/7Gk. (t)E(,,H” =T, Tws(u)t-&-qSAI)
©®
B 2L A AR Als, MAL 2 F
Aol gog FAFELL ofr|A Na, Mbo_ Jéﬁ(mean)
o] 0o]ar F4iKvariance)©] NN/T.Q1 AWGN -2
otk BE Iy, Ion P Ig 5 MAL AEEE
9 BY 2HG B PR gk
Oe ASAEZEE B HAY FY 28
(G e Fa4E AHgahe u}f AR 2
E] u]—xgs]»‘:_ 7}/@1/\41?4 \:ﬂ 1:/]. 1—‘?“(@)144 E(?:l _Zryq,
S8 A ASAEERE WS RS
< ulEt T AEE 3dETh

K N

[( k= Z Z \/S-ﬂk [aL 1[t] — Qy, 1[t]] ]k k (10)

k= ky

K P

I apIp> 21 VBB Lay,, 1t

k=1p=2n=
k#k

—a, [t 4, A1)

231

www.dbpia.co.kr



54183 =54 "06-3 Vol.31 No.3C

I, = 22 VSBanlt] Ly (12)

I=1n=1

1714

[kl,k =

%/‘Tck‘,n [t_ Tk, ]Cls:.n [f/_ Tk]cos ((/)k‘.i, — P )dt (13)

— Tk, ]ck,n [t *Tk]

1
*]kl,k:T/ Cron [t
s/

cos ((w; —wy )t + ¢y, — P )dt (14)

b=

%/ Chn [t_Tk‘ ley, [t_Tl]COS((bk‘.i_(j)],j)dt 15)
sV,

o i i 9 A Bk ok B} A
3 RS A2 ool 091 ZRAIRE AEW
2 2ABAZ & 9T, o ARES AT AR
A o 7FeAlet A olmE o]zl 3 €Al
7HEAIRE RS " 3 AEE IF(G) A
k. AR&AFe] A WA HolE(p = 1)E AEde= %
Sol, Agwsel Haw BN 44 4 16%
(17E FojxgHl,

N
E1Z8 ] = VB an[t]Y) B (16)
n=1
2(K,—1)S.P,
var (28, [p)) = 2B DS o )
Py 2K, N, N

.Zz(i—i')Q + 3]{7 + T

2 (K —1)8P,

N 2Pr,) 17

ANN Pri=SEB)1E 484 kel i)
Bulgule] SREFA#H (local mean power)©|H,
wgste] SRRERe] BYstha s ALg
— NP, 7F B

(BER) 2] (18)%} 2rj2Isl

232

Plel {Br }] =

714 Eﬁk 4 iid Rayleigh #¥Z zh= Ay

n=1
o) Qolm, Bitsh B A7k, = | VP,
b= (2= 3 Peclth BA eade A anE

O] NHAHF el Hs FFOEA As F A
t}. No| Atk 7}A3}aL Central Limit Theorem
(CLDE) A1t WS olgslel BT UIE 053
So AN T8 2.

Puste)= [ Plel {8 1V (B

(Bra— 1t x,‘,)z
20%,

I 1
a [w ,/2#0‘%1}16

dBre  (19)

AFAHGE 12 7Pgska, fE o Bt

HEQH 352 2 07 2tk o7 Py

1 T NP,
pb_rl[ ] Eerfc 1 - i (20)
(Q*f)PpL Y
2
Y:4(](1_1)PA(PY )-‘y-(-[(l_l)Pk(Pf )
3N ki 1 ﬂ'ZN ki 1

42 p#1 case

AR k& 71EARE AN & AetE Ky Ab
|2l AWA dolE o]9e] HolElE HEIE
AR BASEE, o] e p = 148FE g
oo HES nHFThE B A7 S faiA
p=22 F1 = T3tk K AREARS]
pAA HeolHE HE3] A 2= A Q2D

Flr rz

www.dbpia.co.kr



|

=
g

i
Ol

/el = 7HAd

AAZIHE H&3 ol5HEE MC-CDMA AJ2&HlS] Ao

3} 2oy

N
Z0 )= [ 18,0 e,

(wit 1y, ;)dt

[t ] ;

= Dg‘f?k1+_101-k1+}aﬁk\+~]0wk1+77G.k1 (21)
AN Tons Ton® Ion 5 MAI ARSA
A7t B9 RGN B FHFE AgERE A
SASERE wMEE AR, Y IE(G)HW
e Foes AgSE e ARAEERE W
= 7MIAE 2 G OB Fues A}
Gk AMAERRE BAEE 7}@,@%@;3 3
oho4.179] siaptel wel, 3 AFE ARG
A AZEs7] Y3 257} ky AREAE] pHA E)
olEg} & Ao, AWM Wiy Bake 7kt
21 22T (23)E FoAH, AZd] o8 HF H|E
eF FES 4 243 2tk

B2, [p]]= /5, ay,t Zﬁkl (22)

K, S, P, 1 N, « N
2 21 1 : _+ 0 23)
2N =1 (i) T,
7r NP,
pb,p[e} 2erfc 1 - i (24)
- 4(K—-1)B, (Ki—1)A
Y= 3NV (Prk p)+ 71'2N

o —
1 KD, L

PI'» ), v

( k”),,;,; (i—i ) 2@N& (i—j)

AN P P,oZ FASALE AsHE

59 BEL 2= LAY HANE 54
W3 AEEe e Azdd
A

L

HIEQHEE 2 0% 240 ol ot

P (e ) = FZIPb,P (e ) (25)

TS Group 19] & HA AREALY] PRHA HIES]
g A2 FAXE o 2ok

al,[t] =sen (24 Ip)) 26)
Hze BlE 425 o}8akd Group 1 AR}

Sol Yidt AEANEE A FHA A 24
o Group 12] kWAl AL8jel T W45
AHE Hanst ol Folark

4>« i

IG‘ k‘ 2 2 \/Tlﬁﬁk, ak‘ p Cl\\ﬂ (t — Ty, )

p=1In=1

cos (wit +yi ) 7)

a5 MAIAIAE Sfsll 2529 (group-wise)
18 AAAZHe] ARETE A3 IHAAATE
e o] =89S nlgloz To x]E.%J%ﬂ& u}
FAE AzEe] HEeds ddste], Hd
7= TE(group) 9] AEE Zﬂ%‘ A
T FAAEAA el 2 YAl =
dEHeE I v AY ARA 259 AS
AE AASH Hot oleh 22 HHS 7P =

A71e 25 AT A= “H”W Ll
o Group 1 ARSAFEC e HEAlse] F44)
EF O s 2R E 21171"5}‘34 ()& dE

N

o A ol o
1% [0 mo
tlo

roh

A

=

rxo 4 XL

rulru r°l'

=

K

r( E xq (28)

r(t)E RS A5 E 51 Group 2 AHEA
Sl td 7= ézé 15 ARATNE o183}
o] 8k Group 29] kIRl AEALS] pHA| BHIE
of gk 2 8wE 7, [plE e 2ol Foixl
o

N

Zulp] = / FO Y

233

www.dbpia.co.kr



54183 =54 "06-3 Vol.31 No.3C

2 cos (wjt + éy,, )dt (29)

[t - Tk-l] T

Group 29| kWA AR&ALe] pHA HIE] gt
FRAE vt o] FolXith

ar,, (t) =sgn (Zg, [p]) (30)

—

A AIERE e FAHE HE o = 4
3 AV)Y FAPHCE A Y(scale)H —?01] 5=
= Fgel o)) A FirEck T} 217000
Ay 7] HEFZAE °l &3 °é°1‘44 Group
29] kA ARERIY] HEAT FPAE e 2
o] Foizick

AN

N
Tar (6) =Y /OB ar,1
n=1

[t]es,. (t—7,)cos (wit + @y, ;) (3D

Group 2 W) AElel izl AR
BAAAZINE Aol 7817 918k, Group
29] 1y WA AL8A Tl ThEE NS A
AR B Tt 2] Foldt

K,

T g (t) (32)

1=TT=k

T(C]Zj,kg (t ) = 7" (t ) -

Group 2¢] kWAl AgAte] puiA) W] it
R Agus Zg) [p] e T 2ol Foldink

N
Zowlp)= [ 18Ol =l Zeos (o + 6, )i

7.

= DB+ g, + ot ot 06, 33)

AN T ps Lon @ I © MAL AEEEA 7
7t TY AF(GU 2L FIGFE A UE
AF&ZF—EE—H BAshE AR, B RGN
TS AMShE ARAIEERE ISk
9% 9 B 2FGU e FIE ARS)
AAFEERE ks MR ES UERd

guime) Hiwh BAake 7 2 (34)F (35)

m\l
rlo

rx
)./

fu oo &
2 ﬂ%

2

0

FZE ) = VFan b3 G4

234

2 (&K, )P 2K, 5, P
Var (28, o)) = 2B 3 pp, ) 4 2SI P (o, )

L2ESPi 1 NN (35)
AN 2hiEh (i—5)? T,
Group 29| kWA AREARS] 7A€ pHA HIE

o thg FHAE thewt o] FelAch

a i [t] = sgn (2 p]) (36)

2 =2ME slelugs tFisg HAAIAY]
8% tEdE ¥E7] MC-CDMA 2|25
-1%* 3tFom, o] Aoxe Alkd 7HS
71E9 AlZ=Hle] 5s AFH Ee
= H Hlw, Pristaat gk
*é%‘v‘i‘—ﬁ% Hal, AA KHe] ARAE ER)s)
H45E MC-CDMA oA 31 HoJE&(R)
AR IE(G)S AREAY = K olal A o
E(Ry) A (G A AR Stk
LI R =2R,% BAE JHsler P=2%} 3t}
ol24o=2 )5t BER A5S AR F(K)S
HIE quAld) FA8R8l(E/N)E F=HER 8t
o] AWGN ¥ Flo|d E41Z0]4 EGC tho]
HAE] 271 AREshe Ao=E 3t wrisith
A7IA 2 ARgAle] digh ¢hHgh HEA|of(power
control)7} o]FoiF RoZ 7Pgsic)
a3 32 IHEAIAYIE ARESEA] @2 A|ElY]
FEAE SE 9Y JASES %%E 73 [6]

4
o AzElF Ak Alzde]

3
o,
ofy

Fl

+——+*  Reference Paper [6]
A——A  High Data Rate User Group
©6—=© Low Data Rate User Group

Average BER

0 5 10 15 20 25

21 3. TAAARS] BEeFE

www.dbpia.co.kr



=&/ ol 8= TAHAATINE A& o]FHEE MC-CDMA AJ2Fle] Heis

o71A N=150]" F 2099 ARAZ} EASh
I 7P AdElellA 2 259 ARAE 4 109
°2 39tk 19 390A 1 AARNY dee G
I G aF9 Aol ARt oA IHAAE
31A) ke AejoAe] %S MF.(Matched Filter)
2171 89e] BER %S #43 A o)7] &
of AREA} &% 1ge] oul= AA] 7] wio]
o a8y g9l A4ES 2w AlsEEcE AT
o] Holxl= A& & & Utk

¥ 4% E/N,=10dB, N=159] thale] z} 1
AR S W2 2F8 WilE ®AlS
Ak & IF AREAN] = 1A e OF
AREALS] 5 WEAZIHA ZF aFE ARAL S
7t W2 eR&o WslE BABIELh 1A
Hzo] AREAF 7t 209 oo R Il A
NS BFa] 5 ATE Q{80 HolEs ¢
T dglem 11 dlolElE AR Fo FT A
tlolEl & ARE&AL 7o) F7iHT Al=Hle] A% Ash
o % o Be 92 vXe As & 5 Atk

Awerage BER

+——%  Single Data Rate System : Reference Paper [6]
&——o© Low Data Rate Group : Fixed("0")
A——4A\ High Data Rate Group : Fixed("0")

0 20 40 60 80 100 120
# of Interferers

T8 4 2F W ASA Wl e BEeE

+——+ Before Cancellation for High Rate Group
A——~A  After Cancellation for High Rate Group

©&—=0© Before Cancellation for Low Rate Group
After Cancellation for Low Rate Group

Average BER

SNR[dB]

38 5. AR Fo BRLFE A5

a8 5= MRS AlAsk] A3 $9 BER
AeNde BoFa gtk o714 N=150]1, A
A ARAHK)E 208e g 118 31 7+ 139
AeAE A7 10902 EUsta 4 SRt
T3 BE AR SYs dEs e Ae= Tt
Ao, 23 B EFA(bit estimate) O.F 4
Itk THEAIA Fo AFEAL HE FHo| %
Halthe 7Hgstl AeEAes ) el B

&
eFde Hola ok

V. Z

rhu

2 =FX= 9 AEFEE MC-CDMA Al=H]
9] 715 I, AEEC] AZ o E Tkt 4
EH|to] MHl=E Ahel] A tEEE HE
7](asynchronous) MC-CDMA A28 RElS A|A|
3L, stelBEE deis HMAIAVIE A8
MC-CDMA A]=Hle] e 43t AlQtd
MC-CDMA 7|'H& Edzxog F wkgaie] 4(N)
o} Hol5(PG)S Hthil /M3l E& 4AEES
zh= g dlolg] 2 P9 ¥E uoHEE |
Sejo] 22 Bowkpalel] Ao dlolHE AE3HA
"t £ dAFelMe P=22 ZIASITE A7
Ad BEL HdE Hold Ads aHsATE

AewAe e W AFE AlE#E A
o] o]&HUtk A A= dFHESEA A E

A As7F AA AlzH el B
2 QEE PH I JYSeH, telrs TMIA|IA Y
3

e wol g2+ Ak

H

ARAR

N
2,
b

Ly

om pE A9, 2 AA
g Ysuk A AA 2§ 450] Fo A
& 9 % g, oRe aF HuAATY
g Folo] A A8Ae A5E WEY W 1 A}
8AE) o AES) AAR] Bl

it
}_

Ao
ro

[1] E.A. Sourour and M. Nakagawa, “Performance
of Orthogonal Multicarrier CDMA in Multipath
Fading Channel,” IEEE Trans. Commun., vol.
44, no. 3, pp. 356-367, Mar. 1996.

[2] X. Gui and T. S. Ng, “Performance of
Asynchronous Orthogonal Multicarrier CDMA
System in Frequency Selective Fading Channel,”
IEEE Trans. Commun., vol. 47, no. 7, pp.

235

www.dbpia.co.kr



S EA S| =FA] '06-3 Vol.31 No.3C

(3]

(4]

[5]

(6]

[7]

(8]

[9]

236

1084-1091, July 1999.
Shinsuke Hara,
CDMA,” IEEE Commun. Magazine, pp. 126-
133, December, 1997.

S. Hara, T. Lee and R. Prasad, “BER
Comparison of DS-CDMA and MC-CDMA for

Frequency Selective Fading Channels,” Proc. of

“Overview of Multicarrier

7th Tyrrhenian International Workshop on
Digital Commun., Sept. 1995.

R. Parasad and S. Hara, “An Overview of
Multi-carrier CDMA,” IEEE 4th International
Symposium onSpread Spectrum Techniques and
Applications Proceedings, Vo. 1, pp. 107-114,
Sept. 1996.

N. Yee, J. P. Linnartz and G. Fettweis, “Multi-
Carrier CDMA in Indoor Wireless Radio
Networks,” IEICE Trans. Commun., vol.E77-B,
pp. 900-904, July 1994.

J.G. Andrews and T.H.Y. Meng, “Performance
of Multicarrier CDMA with Successive Inter-
ference Cancellation in a Multipath Fading
Channel,” IEEE Trans. Commun., vol 52, pp.
811-822, May 2004.

H.XK. Park, EB. Kim, Y.W. Lee and K.H.
Tchah, CDMASystem with
Parallel Interference Cancellation for Multipath

“Multi-carrier

Fading Channels,” The 9th International Sym-
posium on PIMRC, vol 2, pp. 513-517, Sept.
1998.

Z. Li and M. Latva-aho, “Multicarrier CDMA
System with Parallel Interference Cancellation
in Multipath Fading Channels,” ICC 2002, vol
1, pp. 227-231, April 2002.

[10] Jiho Jang and Kwang Bok Lee, “Effects of fre-
quency offset on MC/CDMA system perform-
ance,” IEEE Communications Letters, Vol. 3,
pp- 196-198, July 1999.

[11] 53], o]AE, “o]F%EE DS-CDMA A28
= F3 AE a5 AEAAA A0
2002'% SlERI8E] SHAE SRS, pp.
433-436, 20023 7.

[12] Hoon Huh, Youngkwon Cho and Jaehong Lee,
“Performance enhancement of a multicarrier
DS/CDMA system through interference can-
cellation,” IEEE WCNC, vol. 3, pp. 1576-1580,

Sept. 1999,
[13] Gao Xue and Li Chengshu, “Performance of
Partial Interference Cancellation in DS-

CDMA System with Delay Estimation Errors,”
PIMRC 2000, Vol. 2, pp.1518-1521, Aug.
2000.

2l =t M(Nam-sun Kim) skl

1991 8¢ Stsm HAE
21Z8ke Fshaal

1995 8¢9 sFdigu HANE
A1Z8ke FshaAl

19961 39~ oI
S} Fag

<BAEoR "HEHHo] o]F%F

A, B2 B 2E

www.dbpia.co.kr



	하이브리드 간섭제거기법을 적용한 이중전송률 MC-CDMA 시스템의 성능분석
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 다중 전송률 MC-CDMA 시스템
	Ⅲ. 이중 전송률 MC-CDMA 시스템
	Ⅳ. 하이브리드 간섭제거기법을 적용한 이중 전송률 MC-CDMA 시스템
	Ⅴ. 결론
	참고문헌
	저자소개


