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Abstract

In this paper, we introduce a Parallel Interference Canceller (PIC) based sorting method to improve performance in the
MC-DS/CDMA environment. A conventional PIC estimates and subtracts out all of the MAI (Multiple Access Interference)
for each user in parallel. The parallel process ensures the low delay for the detection of all users. Also this scheme
requires more stages for having better performance. Since the performance of PIC is strongly related to the correct MAI
estimation, we introduce the IC (Interference Cancellation) scheme to estimate the accurate weaker signal group than the
desired signal using conventional PIC. The principle of the proposed receiver sorts in descending order by the strength of
signal and subtracts the MAI of the strong interferers from the desired signal for the accurate estimate of the weaker
signals. Following this, the proposed scheme cancels out the improved weaker interference from the desired signal, using
the output of the pre-step. In this result, the proposed system obtains better BER performance than the conventional PIC
because the accuracy of the strong signal is improved. However, a disadvantage exists in that the processing time has
slightly longer delay than the PIC owing to the power sorting and the MAI estimation process. The system performance
evaluates and compares other non-liner IC according to the number of sub-carriers in the limited-bandwidth.

Keywords : Parallel Interference Cancellation, Multi-Carrier DS/CDMA, Multiple Access Interference

I.M &

A9, s WHENTEY DY ukEsl(single carrier: SC) ZERY OFH4&
(Department of Information and Communication, (cdma)A} 2818 14 HEu|r)o] BANEAS A 23}
Yeungnam University) N . _

% 2 dAT= HER [TRC Y9 A9 wo} 53 71 flgte] HENEE B S(wideband) 0.2 3t7] W
HAFH ol H F7F 3A gad ole FEAR oy

Hadak 2004898421, 345U 20053144

an



18

Ad(multi path fading channe)$74 3 F7]9 A%
o] A&7+ 7 (inter symbol interference: ISI)
HhEul7b 7 (inter carrier interference: ICD9]
dlo] g, AN 2R o] Faag o)
22 EAAE ddsted ngdojH e AFS A
3 de o] gEwésst CDMAY]
Fukdul 2" <d(direct sequence) CDMA7]
MC-CDMA71¥2 7 413 & Hadamard Walsh &
HER ARt Fug G A Falstr] wEof
itm=e 217148 (auto correlation)S T 3HA] &
ol Hr} olg} 2 olfE MC-CDMAHHS &3
% Z(downlink) BAAdel] 28 A9 F3}Ho|}

MC-DS/CDMA7|®-2 AlZb tho|HAIE]E o] &3}
274 % 7](quasi-synchronous) @& A 317)
aj ol Y A(uplink) FAAM A Ak F=
ARG e o] wrAe vEukg Tz
(orthogonal frequency division multiplexing: OFDM)
7} o 32 k(spread spectrum)”] &) 7]¥HS £ CDMA
WA AHE FEh olud Al2Rle &3 A
Aoz 74 o8 ARAI g o] Azwle o
FutE e AEFNIE Ao RuE Wojnz Hut
Hsub-carrier)®] 7} F7FHH 541719 wkg}
A7 9148 ¢l (phase shift)7} S, o] AL

o QI AL FAAA FH S (multiple access
interference: MAI)<l “30}9* Foie

CDMAAI2®l £ AgAo], 44 tho]HAE
59 7jevte® gF d*i.”\_“d gdatA AA}A %
sto] AA Axle]l A% 2L &3 AT A0
ol g FAFS FHIL 1g HEVTo] FAAH] 2~
Z AFsl7] st A MC-DS/CDMAA| 28 2 ]
5 7](asynchronous) MC-CDMAA| &l 8704 7H4]
A A 7] ¥ (interference cancellation: IC)ell ™3k d 7}
s Wy Folrh

AAZ olFdL7(mobile)s A
sequence)o] e R Jbx 3 g3 7] A F(base
station)& EE AHEAY ] 49 HEE ¢ 7] 9
ol d53E HEAA e 4EHa TAAd 3
Aol Agand a2y AR 24 AA 7S
H]E7]4 MC-CDMAA| 2=8lof 4] &tz

HuAol gFslo] WAshe

=2

=

=
o

=2

=

m& oby

o,
=

Q.
ks

=

3 < (chip

£ FREWA o
dte] o) Rojgom U gy @el A% MC-
DS/CDMAA =) A 2HAA7 el B3 ATEE

MC-DS/CDMA A2BI0IA ZBEHI|HE ol8

g EEE A Yo #Ek F T

(18)

e

e ot R Y 1=
L. Fang, Namgoong. ] & MC-DS /CDMA%7 <l
A ZHRAAAZE S AFsg ¥ o = 18]9 [19]

dAMe 7k FA(estimation)4] & H&3 Mg o
&8 HAAZYSIO)IE a8k o] 71¥e A%
Holl A 7]&E] A&y HAA7IY RS A 4
£8 HEAAZIEY dHd AYgEEE NAsA &3}
Aok HEy HHAANZDPIO)S HEEes w2
ARk gt s 47 fskd vhd(multi-stage) &
2 A2glg FAgsteof a17] did st=do Al &

F=rt F7
o] E%Oﬂ/\‘] = MC/DS-CDMA#7 A A5
GAAAN2RE AFelRT. 7)Ee
A e B 29 S o s}u
Aol gojAr}. 22} Agtd

7

I
1o
oy
o
>
M
N
2
&—ﬂ

B A A5 Waad ALge]
He B VS Ade dael =9 @,

O. AAE Y
¥ 12 MC-DS/CDMA A 2=®"lo A joHA] ALz}
o] $£A1718 ®EH3IIT o] dlolg do] YW -
W& W3 (serial to parallel converter)& a8 3 3
AFEE o] &t Ul FAakA it
mAA dloly & FukEy @, o sl Wz

‘EHlD* G costne +gua)

| 23 N

aQ q G &
Serial-to-
Paralle
Sﬁ:‘:m —— Conv(]:'n'cr > ——’S‘ ()
Ci(t) cos(Wnl + Qim)
—i, |
B I
2% 1. MC-DS/CDMA AlARIOIAM mim fobsaet k

HH ARBARL] A7 =
Transmitter on the k—th user for m-th subcarrier
in the MC-DS/CDMA.



20054 18 HABAE =

o, kA ALY AgAEE ged 2ol
SO 3 VTP b))+ cos(uat +0,) (1)

A7IA M Fukgs Ag, P 2 mis Fukg

H
3% kA AR S48, b= AdolE

A washe Agses b2alse Aittze 2
e =YGEUsE a2 Sugse
vl e gy 7::‘41 Adoletn 7hAs, o] 7
Adel dggee thes 2,

Em(t) =y, - exp(GB. ) - 6(t—7) (2)

a4 = w9 234 A E(moment) 7HE #deE &
BT, By . [0, 271899 A FEWF, 1,
[0, T, ¥$e AFETE /HHEe 53 FEHUFE
ouigity, £AHE AE A oe7 2ok

M O K-1 N 1

r{t)= 21 ;J ZU \/ZPkm' by Wt —7,) Pt =) (3)

wn cOs(uwyt+ ¢, Y+ n, (1)

rir

=)
m

K 957 CDMA A2994 F 283 58, N&
ARNOIEL  AMBL. by ,= 0, .+ By 0T
n(DE Nof29) 28 2AEFLEE 7HAE By

otk
II. At AL

o) A& n&eols A% A% MC/DS-CDMA A
W 92Y BHAA Azde

1
© vo=E LA gul
Ageh 4se BAEn

1. 7129 ZHHAA LA

o] AelX= 7] Eo WEY AA 71Ee 4%

F

S0 SR WL AEE AUNT FFREOA
(A AESe 387 E8 e A AAdE
gelth. BEUEREe HEHo2 AARY ol
Az Az 19 AT, Qs 45 @7) ga

Jae OEa4as $0 Bash) 9 o

J

P

BN H423ATCH1 = 19
()
] W) +
i1 _
4 gl e = :Q‘(D > 7,
] il :
Z, 2 | g _/r{ -
o= |z 5 2.
: z f . 2 > W
= 3 8 gi3 —
2 - - o -
Ll -2 ‘.%—3 L Z;
° L Pna o - ©
° o W ° e °
=] o -
Z, § gk 5 \P)
> —f % - oy —Bé;—bzh
2z e ZHMEAH T

2.
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