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ABSTRACT

In this paper, the bit error rate{BER) expressions for a proposed pipelined successive interference
cancellation(PSIC) scheme in a direct sequence/code division multiple access(DS/CDMA) system with soft and
hard tentative decision functions are derived analytically, and verified by simulations. The proposed PSIC scheme
is a pipelined modification of a successive interference cancellation(SIC) scheme. The proposed scheme has
advantage in less decoding delay compared with the MSIC scheme. The numerical and simnlation results show
that the proposed PSIC scheme outperforms the SIC scheme. Moreover, we compare the performances of the
PSIC scheme using the soft tentative decision functions with that using hard ones. The performances with hard
tentative decision functions are better than those of soft ones.

I.ME

2} EAl(multiuser communication) 7o) P 7

DS/CDMA(Direct  Sequence/Code  Division 2} DS/CDMA X ~Ele] Mish Algd feke
Multiple Access) A|2®&- AL8A} £3Kuser capa- 2e Eylh gfde AAeshs ChE AREAEe] o
city)?] zHE oz als] 74 Hx Y= ohF A % ok AMAF 7MI(MAL Multiple Access Interf-

* Aty 217] - AAlgsat A 897U (hongdk @sunlight yonsei.ac.kr),
* FEAAEAY 23 AE el
EEHE 99425-1025, AU 1999 104 259
B ERE 20009 ARG TEY AR $E=E2140] Bkl 3l s glaek

1652



=% /DS/COMA Axdlel4 AR 55 H4F selzaxd F3 24 AA 7Y

erence)el] &|s] =A] AP, opF AMeA Fw)
(moltiuser detection) 71H-2- ol2{g MAIE AAH
o2 AAgeEA olF mEElx "4 7IEY A
sHconventional detection) ZHe] ATE A3
AN 4 ey,

i ARSRE As Al B B9 s
AoFY Al Aol B & gloh AmgE
[719141 ®]-E7l(asynchronous) 7HibA] A 7he
AL&(AWGN, Additive White Gaussian Noise) |
ol A 73] (optimum detector) 2 A|gkals
o} FzEd Blelde okt £ FE A
(syboptimal detecton)E g7}slgdc}. o2 & 3
A ZAarE 74 AAUC, Interferen- ce Cancella-
tion) 712 T folrz ds wE AEE
of AT diajo] Soigge,

IC 712 1 Fzo whet 24 7MY AA =
(SIC, Successive Interference Cancell- ation)”"%2}
wid 7K AA FEE(PIC, Parallel Interference
Canc- ellatiom’'2 o] 2 4 gk SIC =
= 7 A Al s RS 2 eAdE o
o (power ordering)3t] T ZARE] A= A9
g 5 7 AAE FAeEA, 5 A= seld
(multipath fading) ety £ Al5E Holuh
o} Hmulistage) 22 TAEGE A 53 Ad
(decoding delay)el =the g 7= 9o
¢4 PIC P2E ro® 743 Afdz 3%
2L ZAE, $41 AF AMHe F71E zH A
g M AAE ] i, o F AR )
ol gelMe] Aol Zldixe] vixz] Fhde
e 2w g

¥ =Folile PIC =8} SIC 729 A4S
T 8El] A3 ukkeR sle|zeilsls] A-l
73] ## F=(PSIC, Pipelined Successive Interfe-
rence Cancellation)& #|gHgict Ajgk=] PSIC Fx=
& Fhedele] Balr(hardware complexity)S 3]4]
3] ¥]|E 2-LBER, Bit Emor Rate)2] 37} gle]
25 Ade £Y + 9ok 8] SIC P27} 7t
A o AR ol Nt BAE fA4HE
ot gl AjekEl PSIC F2elld b J(soft
decision function)®} “F€ Fh<(hard decision
function)E Z} $Hcancellation stage)ellri2l <l4] A
2 §(tentative  decision function)® AR5}
PSIC el AH3YJE B4 TrE AUt

e Aol B =Folld] AR Ad F Algd
5 PSIC 323 A} 3ldde s 7

T4 PFE A PSIC T2 A5 A4 ¥4
g sl 4elre 2o AYPS F3k] FE
ARE 2350, vlEez sydMe 2ES o9
£E g

I. M2l PSIC AlAH =€

K49 oh AR S on] YA =9
Hold  Ad(frequency nonselective slow fading
channel)& %3lod DS/CDMA 433 A4t &
4t Zc(spreading code) cy ()} dlolE] AR (9
7t A AR Siste) wakEe] glc) Bt 2
Zx A AHS{PN, Pseudo Noise) ZTF AMgF
o} 2o} ARgAls o)Al $44 HE(BPSK, Binary
Phase Shift Keying}E ol4ale dlolelF u]E7]
Zl<{asynchronous transmission)stx ik

FHH ALgaRe] A7} z|d(time delay) r,E3
A4 2= d(phase offsety ¢z AHE] FAY
A L i e P R R T B S i s
olg3led 4%E st oz 7Rk ez
Al Ee 71H Y 4lS(baseband
signalye S 2e) ERE 5 Ok

=1 -
HHWD = g:lakbk(ff el t- 1) )
%[ cos g/ sin )+ [ (9, ()]

&7]4 af{=V 2E,4f Toye A AR AT
o] Z7eln, nld & nlpe Y Y 24EHY
AL (double side power speciral density)?l Np/2¢!
7124 i <7} Z}lS(baseband filtered noise)d] -
$}/K(inphase)st |l $|4Hquadrature) AJEojct
22 E,ns BHA AREAL AlEe] H[E 7 iR

K bit delay More K bit delay

R

Wasted Time
a8 1. MSICH] Helzalqlsl AEE
1653



- EAIGE = F 4] 00-11 Vol25 No.llA

The Number of
Pipelining Operation = 4

() =T ri=2T,) r(i-3%,) r(f-47,)

- x X
(‘ i _.[E: ey itz

~ L]

rcv Rl fren |

Interference Cancelled Signal

fF—IQU § > &

5 ] & '.\'-
4, ---‘-J,:"j:. .;'_'__‘e.',__‘_. v

+,
— > Regenerated Signal
+
HolsH _: N
) .
i

z I
! Faip
T

awayos bupjuey Jamog

+
rev; > 1744 —"(_+._.r;
: — £
I

I

| \LPower Ranking Information

All User’s Spreading Sequences

2nd Part

3rd Part

T8 2. AdE selselalsid AW M AA FRESIOY LEX (AMAM: : 64, so)Lajel 4 43)

o, Ty MIE Aotk ¥4 [A/BlE 5514
o A S A3-e e vhehd Zolch

I3 1dl= MSIC 728 22571 a4 9ok
239 MSICTEolx] & 53 A|de] A7le ol
£ @ A} A% P B 9B AR of
¥ E=3m slA] hewa Azkg: gulsly) d@E
otk meh & oM MSIC 725 sjol=
2RlEsle] dulsls A7kE ol8slA] Pk MSIC
Tz AE o vlE zkdel) 24 s 3 AL}
ol 23 ZHiute] AA=EH wis] PSIC 3ol
< o HE v} o Ee] Algale) oJF 7b
Aol AAEEE o del £ 4184 Qe dlo)
B 9A &  9lu & H3 Adde) wr} o
Aedd A HE 7 7 5 gk

Akgl PSIC 7=F 27 20 vehigick PSIC
T2 ey 3HY AA HH(ICU, Interference Cane-
ellation Unit)-> 28] 3] vtehligdc)l 27 2904
AMEALY) e KR(1isK, = ARRRe] Qg
olcholy, solaziqle]  Zldthe number of
pipelined operation):= PHe|=2, thStage)2] 3
o 2 SH1=j<S, je B9 al¥2olrhelrt.
22 Ade Boele] 44049 Ase 9 29
7|(power ordeting Scheme)ellA] z} Apgafe] <4l

1654

Az AEel mel 1 47t AAEA el Ay
PR ICE RN FERRGTR R EEI
AD o s 2T g0 244 2 EE
= o FHE FAASA ok

olzalslE 7 AA YL 1y 29 spF
of A & ZAFY j=p AY, PG<K 34}
K¢j=(K+P-1)3 48] Al 717 2o 7
2 ol o) A el gl gdele] R
ALgALe] A%E mEiskal A WA P-B{(First Part,
F =Py B G-DEA Do) R owA alg
ARE G-DHA AMRPAL] QP Als
(regenerated rignal)E (- 1)7,5RE A|Hd® Sl
AFE (= 1T ZHilsubtraction) g0 = 4]
ZHd HAF A Z(interference cancelled signal,
H 20 AR )5 olale o) A et

U= G- DT = = (= 1) T 7
3 @
B El P G- T,

+ WA H2(Second Part, & P¢j<kal HE)ol|
Ae G-DEA ) G-PrEA AMSARE
G-DWA ApaxpiRie] A Alsel 31 WA



=¥/ DS/COMA A4y AR 23 4T geijzelaisiel A9 7 AA 7y

rit "'(j —1)T, ) : Delayed Version of Recelvad Signal

—i Interference Cancelled

7 i Siamal o the th & To Hard Decigion
___l i ignal to the tage - Device
Regenerated : when j=(i+P-1}
Signal from
all Users at
the (j-1)th Stage 1 i
irhsteae 113 / ICU;
mhe T : Composite Signal I
~f-1 Z;‘ Tentative ~F
; MF; P! Decision @l Ot 1}
Regenerated Signal . ‘ ‘ Fegeneratad Signat
of the Ith User ¢, {1z, )icosg, /sing,) ¢ (1=7)lcosp, /sing )| of the ith User
trom the (J-1)th Stage L fromt the ith Stage
to the jth Stage !

Power Ranking Information

1o the (j+1)th Stage

Interfarance Canceled
Slgnal to the ith Stage

I8 3. M AA facd 2R o 4 o Skl oJjt 459 35

AHaARE (- AAEARe] A AsE
PTNE A" A AlE Ae— PTYoA Fhadgt
224 ZH AAR AZE ole} 2] 9A Hrok

T (e=(i- I)Tb)[!JQ!': KI_PTIJ)WQ!'

>

by P E U= GDTY Y (3)

) .
- ;lp?' P (f—sTy) M1

npltez A HA  ¥Second Part, &
KG=(K+P-1)d FHeirle G-1ud g
(G—P+ 1WA ARRAHEE] K WA AgaizA]
ARG Adser A wA ARSARE (-PYA A
LA A AEE G-DT,HE Ad" £
A AE A-G-DTHIN BEREA M A
A% AEE olg} o) A Bk

T~ DTH = (= -1 T YA

=S R r—GenTy e @

ke j—P+1

= S et STy @
=P

A @), 3, e M dellA 2B ARRE
ICUY] o] Hi= 7] A" AZel). 27 3¢
A vebd ZAAH A & & G-DEA g A
ApgRpel A AR TN G- 1T s
3 AAR AR 5 = G-DT) ) Seled
4 AlZ(composite signal) 7 i(¢—(j—1)T,) "I9S
olfe] Az} o] JAdch(els ol Hepah

A7kl @t ol E AheleE gich)

SAra_

2 ri forj< P,

=i )
Q) _ S AL K o s g
¥ B TR gp’,“”l

i LI ! ,

e = for P{<K,

(7 _ ~ -1 mQ_ Y o s
» _
= L SPT’ s= P+l
L5

for K{j<(K+ P—-1),

163

A (5)9] g4 g oAl A ARk gat
FTel 23] o) FiHdespread)o] o] FolAu] o &
A A5 e A%k o717 I(MF, Matched Filter)9] 4l
#Ho] Fu} I8)ER PSIC 138 ICUE 39 A}
gate] Al @ wigke el Alguke AHzjy#
el HFHon A dejzye] Y A4 A
7 2% 3% a4 Reld qle 7As o)
dg 22 Ayl A A §F Exsin
A FiHrespread)d o2 o ©F F (G+D%H]
o] H& AP AEE BEA FHoh

. ®EHE PSIC AlAHS Ms B4

A2k PSIC F-Zo} BER A%-g 3l =
dele) s della] ofele] s AbgRle] A
We(decision variable) ZiE fr=sldel gch =
AL Sy ofdliet 2 A Alem maid
T Sk

1655



FEEAIRS] =8 %] "00-11 Vol.25 No.llA

g mELR 1 [l

k= max(],7- P+ 1)
E*i

~adj-K-11 £ 7119,

AL g

(©)

A8 Aold alale B9 AR FA(unit step
sequencejolt). of7|4) =l i gi AFFE
ule} 2o 4 AR Alzel A7) AN A A
A A5E ofF 4 Azelrt oL 39 3«4
Hal & o gl oo} 3 HA 3L Add 4
Azoln], T wiA st A HA FL oA & F
G-1wA el A 4R oE Al A%
ofct. A (©MM =& AHEA A A4 A%
rinE obel 72 Ao 8 4 gk

7 W= 77 clt—t)lcos ¢/ sing,] (7
A (DS AR HFE ok A sHRFE gugl

G HEHCE N M AH ¥5 Zi b ol
s} o] 2k Aoz BE 4 3ck

7 fifr‘+"rgirrm
To 7 ®

% ed t— 1)l cos ¢f sin @,]a#

A (8) A wisE o 4k AF F Ay g
HE B 2AE Yl A (6), (1), ®)
PSIC T-E Ul AeEse AEEe] M= &5
AHl(recurrent relation)off $J8-% HodF 3 gl AF
Fee M apdE R 99 4RE A
 9len FlE=ql 84 WL 93E) Fdsich

Output 4 OQutput
+.JE,
> »
Input Input
——_ JE,

{(a) Saft Decision Function {b) Soft Decision Function

a3 4. 494 2 A 3

AE BA

o
40

1. olmy BB Algs
AR YHE YA B 2 AT AS 2
A wpe] FA ARs AR A Ave e

FAQl 2 W olel & 7 & ek

3

[Zf']mﬁ:Z':'m'FZi‘m]gV Eg b+ C (&)

1656

A Oeld g ARE A AR g 3l
Cie ofeigh zho] Ak 4 Qlok

C’,:= k«mgl;Han Epwbi Ti( thin )
min{z1. ) i1
- Ch Il th. ¢4

k= max(T,j— P+1)
ki

’ (10)
Ui P11 B C per Lt 80
+(n YD+ n 1)

(102l o] A WA L AriEA g
MAI°]3, 5 H4) 8§ F¥H o= 4| F(partially
cancelled) MAle|o], A Hx 32 2835 A=
{fully cancefled) MAl¢]%, w}A)=} & AWGNoO]
o2k solck o] A4l B4 m=el PN mue] 4F
& AaHcrosscorrelation)d} 1, ..( 14, ¢5.0E o}

de] Azt o] Hejsigl

COSQS.Q',-
s (11)
Ty
% fﬂ el t— Ty ded Bdt

I rpsi, 4 =

0]1111 A]Zl’ 7‘]"3 Z'k;,'g}' ‘?'!Ao]' —?-\S_I.}é d"k;iE‘ OM
o} ko] A eJgi,

bp.i=da— o (12)

Te =T I

a2z AE AR e B4R okefjeh o] A
<+ ATHoL.

Var Iy 24,0, #0.)1= 2y (13)

(13) AollA] N (=T,/T.)& B4t o|S{process-
ing gainyo[w T.&= # ZFF(chip interval)ecl
Iy 57 A de 1, ¥E7] H5d de
39 & Zeoh AF W] H(mean)d o]
o} o] 213 A4kt ¢ glok

H[z],)=V E}, (14)

dA AA e d9H FFE ARRE 75l
A @ 5 s he] AA w4e] PAKvariance)
2 AHA (1004 olgebd o)F whEe BAY
ge) pael o) Ajsh o] gTHIE &

s

20
T



EE/DS/COMA Azgleld /ARA 9% 343 solzalqlsd A g AA 7]y

i N,
th?‘[ [Z{]W]:—Z—O+_x1LV k=maxi+l..r')Eb'k
min (j=1,K) _
T . s P41 Varl [Z37'] o) (15)

MR LS o] 122500

(15 AMellde Vel [Z2] )= Vel Cl o
AE olaslglod, slsh e & WA} 2ol
A olfre YA 3 el G vl A%
Fr(linear function)o]”?] wjEo]c}.

2, EEH gE ALt AR ME A

A A Ferh A S A dele
A1 g(signum function %+~ hard limiter) S
B AAer ¥k z=jez AW AR we
[Z]':]ide‘:‘ ofifte} - Aoz AL 4 gk

[ 21 Yaww =sgn] Z 1+ Z 309

) (16)
=sgr[V E, b+ CH]

A (16 FE AEF A AR 3 I
CliE A3k <M gz ofl AAF deixld:

ci= i: V Epabe Luil Tois bus)
ko> maxli+1,7)
min{f=1, K} -1

- Sgﬂ[ Ci ]Im’( Thiv Prid

b man T = P41
e
—ulj—P—1] gpsg’n[ Ciopri] Tl 5 baid

+{n D+ n D)
a7

21 ARl &3 [ 27 Lot FEE (14 4
3 gl & 4 aleh 94 2R P AR
YoE A4F Aol WA = WA e 2
A W] B od B 2R Wl ol
Azt ko) |&oleh

Var[[ 2] ] =3+ ks |

i:ard] 2 E bk

maxii+1, 7

+-L Gz (18)

N k—maxk‘._:_'—f-’-i'l) "m’]
+MEE L S v ([ 200,

18y A& Hrslr] sldde dwAle] A<t
2] A wipe Pt AFe] BEE ol

FARS Fajoo} vk & HE ole Feli1)
E[[Z],a=1-2(P) ] (19)
A (19)8 o]&ale] FALg Tl ol AlE

olg- = glej{11).

Var [ 2] 10 =E[ [ 2] ']

~E[[Z]al’
—4(PYi—4 ((PY1)?

20)

(18))34 zle] @A AA W] Aol A
Z (j—1)3¢ BERel (p,) i 'd] g=shE o)f
Ay g AY eddl s AR e
8|43 ¥-r(nonlinear function)o]7] wjio]rk

jr &

/

3. PSIC #=2| BER 45

2E deld o ARk R AR e
2212 Gaussian approximation) 924 A& =
7] a9 A4 BERY- o} 3ho] AlHICH15].

Pila)=qV r)= Q(ng[izl"]) @1

7M. TAKBRs ZE DS/CDMA Al xdle] 34
el FEF AL oA, AMEAPL St
2 Agwrt F7RR AT f@ds seld
(Rayleigh fading) A'dellx{¢] BERS Z1dgh A&
£ FYFeEA ofe} o] At S ArH1s]

P‘;::-%[lﬁ 2 :] @2

rRE i WIS Aridek @2)A)el
A A AY 291E 2eskA] Wsket.

V. 24 3 2o of

2 Aoz 33004 feEgdd #A AAE o)
B3le] Aok Axqle] Fes Wrlsim we A
d 2E Fol A Ees ik BN Y R
Ay AFelr =¥ g4 I PN F= F
m-sequence3 AHESI T, Al 0]5L 6322 3}
ok -2 Asfeljr Ae vlEE 35l riE
9] 75 7]y, SIC FRE o84 Agt 7|, a8
i PSIC FZE oj4’t 7As 7Yl Hes 2F

1657



FIEAITE=EA 0011 Vol.25 No.llA

EA3l] wElgdcl AwE PICS)e] SICY Ak
vl #AEE [16)4] glew s PSICe} PICzH)
74 wlw) 7VsE Zlo|uh PSIC Faelds <
A et ARA g AR A AsE 2R
EAIG AL tlefdt slol=elal Sz Aok
-2 AWGN Adehs wejsiglos, A4 k)
< E7l % ¥lErle) AL 2T s

% 59 6& F7] W HiE7] AWGN Aldell4
b o50] 630]3 AMERMPTE 157 o o 7]E9)
ZJut WA, SIC 7=, z2|w Ak PSIC 29
oS 7R Aolch Hel=eRlY ey )
3, 6,9 WolA odA w4 = A9y I A
W 5 2T ARSIIcE s o 4 gl

1.0E+Q0 =
Processing Gain N=63 u

The Number of Users K=15 ]

1.0E-01

& 1.0E02 |
=]
1.0E-03
{2 Soft Decist
1.0E-04 | T — Hn:dnem:.:n -
1 6 11 16
Eb/NO

a3 5. F71 AWGN Adox PSICe] (M 2

1.0E-01
Processing Gain N=63
1.0E-02 The Number of Users K=15 ||
1.0E-03 | _Conventional
o 1.0E04 |
&l e
-] A
1.0E-05
1.0E06 Lo -
1.0E-07 — M
= = = Soft Decislon | 2
Hard Decistonf = ————~— ——
1.0E-08
1 6 1 16
Eh/NO

38 6. HE7] AWGN AdellA] PSIC) A%{#4 A=

1658

& Hs}zA PSIC F27} SIC F2urh 4 $&
T8 ¥3ow me|zzl gt iR A
| AMA=Egcl =3 94 @A e dunge
& duxc} Aoz & o o 2 A4%e] i
2L g glglen vE Wi o g AHE
WS BN, Bit Energy to Noise Power
Spectral Density Ratio)e] 7|7} # A+E F= 4
2] sl Aplrt dAEHLE o] Wbz
Ad w730] FL4E F BN ETF A4
= Hlolele] Aol 7hedlm, <12 o3 7Hy A
7l FzellA vkge = gle £% AW Emor Pro-

oX

ot gle hu olr

1.0E+08
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-07
1.0E-08 |
1.0E-09 |
1.0E-10
1.0E-11
1.0E-12

Processing Gain N=63 3
4 The Number of Users K=15 K=
The Number of Pipeline P=8 |

1 4 7 10 13 16 1
Eb/NO

a8 7. 2E 294 22 PSice A% vlais A=

-]

1.0E01 _

1.0E03 | . _

1.0E-04

1 4 7 10 13 16 19
Eb/NO

T3 8. PSICe] A% 4 wiayzeldy] o 24 A



=& /DS/CDMA Al2]o|A] /73w §45 A44t o] Zelelat A 714 AA 7y

pagation)®] 715X Hoi|A st odela Ade
ARE Bl WARK e g9d noe dA%
ZdAe] o $L& A5 HeolA Pk

=R ulE7) WAl Age] B2 Hle) Alsn
b FYE, ol Al (13)dlld £ wle} o] AbE
AR o) ¥1Er] WAl A9 o 2] dielck
SIC =9 PSIC F29 85 A94& 28} KT,
b (K+P-DTeleh F AR8ARE 1594 o),
P=3c]4 SICE 159 B3 A]d& 7k=|x PSIC -7
ZE 179 53 Ads 24 ok

I8 72 PSIC 727} A9 visg BE Adg
e Al o $L0E 2§ Y58 Mtk
ZA& Beo| F3 glch o] 234 DD(Decoding
Delay)= B3 98 9nigit) 23 z)ode] =}
BT A5 Aol vis A, ol sz
dAlele] =g )4 Asjoluk

I 82 ¥4 el 2o AY e wiE o
& Aee vaug Zlelek 24y E ARt
157, 2] o]5e] 63 uje] Hz} grom 4] B
o @3 AL AANFE oF ¢ vk e 3 B
N Azt mo) Ay Aol wis] FAl ehte,
ol v AMEARY Mg M ARgoE 24}
Bt e A2l B 4 qlck

V. 28 9 &F o7 3

B E=FrEs DS/CDMA A)xdojs MSIC T
27} 7P E3 A FAE sEs) 9 5
olZajsl TS MSIC Pael 243 PSIC T-x
2 Aakskn, A5 BAsle me) Aye e
4 458 AFseh =8 A5E A s
Zh dellde) glA] A S AR dgr) opd
AW FrE olfTeRA AFe o2 98-8
T4 FAF A BelAe) HAARE g3 4 3lqd
- AlaEle] 7] AES ¥ AY B 8lFs] A
Fe ¥ o o $2 4% 4e S+ ddw sIC
FEe} vlwsls) 7|9 3R 23 A9 sEldx
L s vebiisic SR, ol A
o i FHEA SIC T wle) ICUS A5}
Bl Batile] Frlshs A7 dldiek

BF AT A2 A Y w915 aed A
2o As 97 8 Fa A=l sl Ad
(frequency selective fading channel}& #]%F RAKE
7|9 A ke & 4 it

ik

%

g8

[11 W.C.Y. Lee, “Overview of Cellular CDMA,”
IEEE Trans. on Veh. Technol., vol. 40, pp.
291-302, 1991,

[21 R. L. Pickoliz, L. B. Milstein and D. L.
Schilling, “Spread Spectrum for Mobile Com-
munication,” IEEE Trans. on Veh. Technol,
vol. 40, pp. 313-322, 1991,

[31 K. S. Gilhousen, 1. M. Yacobs, R. Padovani,
A 1 Viterbi, L. A. Weaver, and C. E,
Wheatley III, “On the Capacity of a Cellular
CDMA  System,” IEEE Trans. on Veh.
Technol., vol. 40, pp. 303-312, 1991,

[4] 8. Moshavi, “Multiuser detection for DS/
CDMA communications,” IEEE Comm- un.
Magazine, vol. 34, pp. 124-136, Oct. 1996.

[5] A. Duel-Hallen, J. Holtzman, and Z. Zvonar,
“Multiuser detection for CDMA  systems,”
IEEE Personal Commun. vol. 2, pp. 46-58,
April 1995,

(6] S. Verdu, Multiuser Detection, Cambridge
university press, 1998,

{71 8. Verdu, “Minimum probability of error for
asynchronous Gaussian multiple-access
channels,” IEEE Trans. Inform. Th., vol. 32,
No. 1, pp. 85-96, Jan. 1986.

[8] Z. Xie, R. T. Short, and C. K. Rushforth, “A
Family of Suboptimum Detectors for Coherent
Multiuser Communications,” IEEE JSAC, vol.
8, pp. 683-690, May. 1990,

[9] P. Patel and J. Holtzman, “Analysis of a
simple successive interference cancellation
scheme in a DS/CDMA," [EEE JSAC, vol. 12,
pp. 796-807, June 1994,

[10) K. Jamal and E. Dahlman, “Multistage serial
interference cancellation for DS-CDMA,”
Proc. IEEE VTC'96, 671-675, April, 1996,

[11] Y. C. Yoon, R, Kohno, and H. Imai, “A
Spread-Spectrum  Multiaccess  System  with
Cochannel Interference Cancellation for
Multipath Fading Channels,” IEEE JSAC, vol.
11, No. 7, pp. 1067-1075, September 1993.

[12] Dae-ki Hong, Young-hwan You, Seong- soon

1659



HTEAFE = FA) '00-11 Vol.25 NollA

Jeong, Chang-eon Kang, “Pipelined Successive
Interference Cancellation Scheme for a DS/
CDMA  System,” Proc. IEEE WCNC'99,
September, 1999,

[13] Dae-ki Hong, Ha-young, Yang, Young-hwan
You, Chang-eon Kang, “Analysis of Pipelined
Successive Interference Cancellat- ion Scheme
for a DS/CDMA System,” IEEE Commun.
Letters, vol. 1, pp. 1-3, 2000.

[14] Dae-ki Hong, Tae-yoon Kim, Young-hwan
You, Chang-eon Kang, “Analysis of Pipelined
Successive Interference Cancellati- on Scheme
for DS/CDMA Systems with Various
Tentative Decision Strategies,” Proc. IEEE
Globecom’99, December, 1999.

[15]1 J. G. Proakis, Digital Communications, 3rd
Edition, New York : McGraw-Hill, 1995.

[16] P. Patel and J. Holtzman, “Performance com-
parison of a DS/CDMA system using a
successive  interference  cancellation  (IC)
scheme and a parallel IC scheme under
fading,” Proc. ICC'94, 1994,

E O 7|(Dae-Ki Hong) A3
1997 : sheofjshm
el THEY
199931+ Al AAlgata
(FHHAh
199923 ~&7) : Aoy st
A7 - Azt
, AR
<Fh4 Hep HRFA, 01554,

8§ 0| H(Lee-Hyun Baek) L
1993+ : AAest AR T
R
19953 : A sk AAEaa
@
1995\~ : Ao 3faL
7] - AR e
shapsig
<FHY 2ok AFREA, o]FFAL 74 AT

e

1660

4 A %(Sung-Yeon Kim) 7
1999 : aledyl AMu]2~ 58-89}
& 2A e nest Ay Q7
20005140 : dlo]ed Amwjx~ 2
A3HE A viEQZ 73 A
o7, ARG Y
A

£

Ty Eop 2y AR Alsbde

2 Ml £(Se-Ho Won) 9
1998 : 231 A REA TR
AT 224 AUEA Aol
3 FEYer AT

1999 : ¢lejyl Au)2 588 9
& AW =3t A o
?.

2000~3A : wlole] A S A9 W=
2 7Y |47, EArsAdT A

a7
<FHY Reol BAAKIAL R 9 Apa A
A A AT
& & ?i(Chang-Eon Kang) ekall|

Ygalets A A A A = 3x



