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ABSTRACT

In this paper, we present the performance analysis of a multi-path searcher operating over Rayleigh fading
channels when multiple transmit antennas are employed in the down-link of W-CDMA system. The simulation
results for the receiver operating characteristics (ROC) for 1, 2, and 4 transmit antennas are presented to
corroborate the theoretical analyses. We also propose a procedure to find the optimum parameters of
double-dwell serial searcher according to the number of the multiple transmit antennas. Our analyses and
simulaticns indicate that post-detection integration is not necessary when the number of transmit antennas is more
than two. Finally, we found that increasing transmit diversity order does not necessarily improve the detection
performance when the received pilot signal strength is relatively low. Therefore, this gives us a practical criterion

on increasing transmit diversity order.

ILME 2 4 9ol 64-384 kbits/s, indoor FolAlE
2 Mbitsfs 7HA] & dloJg] MB|AE AokElE )
A3 9157 ol B NZHE ol o ), 35A0E BRES AMlaz w10

* (FLAAA o) FFA71EATA(wedma@korea.com), ** FEUIEN 7| AR FE e (yjkim @ chungbuk.ac.kr)
=EWE 0 040076-0713, A4YA} 2004 79 13Y
ol EE-S 20049 FEUSn SedFRd ARe) A7l Q) st AFHASTH

1355



ST H A8 =E A °04-10 Vol.29 No.10C

HSDPA(high speed data packet access) ¢} &7]4]
¢l EV-DV(evolution - data and voice) 94+ 10
Mbits/s 7bA] @738k ok [3]. 23y @)
(mobile station) AFEXR= A3 4F AL A
B3kn ok &, AN Alzcde © $53 3
2 F%H(coverage)S ATIEA GUI|E A3
Fi7h zHAsiof ek ol9} o] AEHe 274}
PS5 18T 9, 7T FYT A AN 2
olgt & F ok HZY AT 5 F shhes 7R
TRk O] A1 QHEUE dXele] giEr)e)
A% fAEEA, Al US ZE FHolds &
FHoz FAATIE $4 TolHAE 71HE e
B3l Qlok 2 o) Rl e ke el
Fo] 10 Mbits/s oJdoz F71d Aoz o=
2 o] 7IH& ¢ Fagh 7ot

HIE712 & §714] 3AY) o}554l EFoM =
T s ' CDMA AlZHS ARES(PN,
pseudo-noise) AlH2E |43l wloEIE tld &
et FAEEE, Falle ARE SR QAL
ZS(PN, pseudo-noise) A|ALE o]&slo Falg
5o A AlEze] BB 2E 4 S)ojok
gt ole 2= 5 9 FHojgke it 2HEY
AN 28 F ARH & i Fa3F Ho}
oick. I AIAX difEe dFs
SISO(single-input  single-output) Al2=%lo] #AH
Aot} [4]-[7]. ASole 54 thejAElE HE&
g = 5 e daiM= @3t Ha g
[8]. A 3Md o]F5EA sl F 3l HIEY
W-CDMA Al&Ele] 3= 85 e F74
CDMA 4] 1S-95 % CDMA-2000%= th=th
W-CDMA$S] Z= 35 HAFE 793 7|&3h3,
A 2 a8y odF B2 g4 F dA=Z 53
ik A A4 49 4Ee &F goly, 23
#EY F=F RAKE 41719} 71&E FA(finger)dl
g3t ©F A2 #FA47le  CPICH(common
pilot channel)& 415k vlE] B2 Y= Yol
A OF AZES AN, 4 UF AEE9 B
W ARE A RAKE FAl7jlg2 ALY,
W-CDMA A|Z8lo)| A A A7) (cell searcher) ol
i3 d7e 86 ter daEe o a8y o
% AT AM7] (multi-path searcher) ol g} G
€ 8 AXEe 2 97 9] 9 #83d v ¢
{t A B =FdAE 44 tolHAlEY o
g 7HA] AUl Bl dig tF AR Har)e] A4
T B4 AEEeld AxE Bk

1356

=29 74 vs3 2tk Al 23 E $417
o} #A7) F2E Xk Al2d Zde 71Ed
o Al 3FelMe mBEEE AlxHlY HE: #BE
( Pp, detection probability) ¥ 27BH & P ,
false-alarm  probability)& AWGN I #dz
#Holg AdelA A8l B2tk A 4ol 2
e AU &M FAFHEAYROC)E 4 ¢
o[HATE] A5 FVRIFIEAM T3t agla A
4 2 AlEgold Axola Ik R A told
AElS] G, HA9) £41 Y Fof g nEdS
Z1Edt Al 57BN 2BS Peth

0. AAE 24

HE714 g 5712 3Ad ol5FA X3 BA
de F 7ie F4 <EHUE AL $4 tholy
AlE 7Pgo] g0} gtk HlIF7IA A= (1]
o $27] F27F Ut ok 7 479 44 <t
UE o8k 417 729 3 o ad 139 2
o 3] 28 19 72E 7IAZY F41 oY $
7t 20Y o A = e 9ErIE £47) 7R
o off Wzl glo] £ <} FUt 40 HA
telHAlE] AZE EX¥ 4 s dA"AYG
(backward compatibility). °©] FZAMe 2744
OVSF F=g ARS8, U8l sield release-99
9} o] AA 9t A-A(EE -AA)E ]R3} PAI
3 pA2E SHEVEC viE] Aod midsl 4dEs
olt}, 2zAEY F=o} OVSFEEE [3)94 49

N7

cos@t)

32 1. 4709 $21 QML dolHAE S ARSEe 3%
P-CPICH X4 W,



BB /W-CDMA T Zao)A tdee] $40

Wt e

F @27 uF A2 A4719 44 R 4% B4

OVSF1

|

5 .
C(WSFZ

C

QVSF2

I8 2. 4709 A $4 e} gl A4S ealy
oE 22 BaY FE

Hol Ak 2™ 2+ 4709 £ kvt S 7
5 OF ZBE FJ429 F2E Bk NEFA F
22 o #FiHde-spread)HE BAx)7} 87z B

E A& AYsine 519 71ed e Td3
o ZF 4 dEuEL FREoE FE3] "olA
Aok iR EE, £Al AFEL ME E P
FAAH 4dE& 710 [8].

S ZA A AeAst g e
CPICHAZE s 487 2o o 4 g
3] 37] HsiA wiE Fee FAIR

Sai=AVE. ;(C Lit CodS ™ ()
256 _

52;;,k=AV E‘,Zl(cl-i—cz,i)s C.ie;(wctw,) @

Sﬁn,k=(—l)”A\/E§l(Clvi+ €30S C.x_ei(w,:w,) 3)

s‘n‘k=(—1)’°A\fE§1(cl,i—cz,,»)sc,,e"‘”f'”"’ @
oMl E.& 7 gHd 7 A evAeln, A€ 7|
7 B Al gtk ¢, G, Y AF
7} 25690 A9E OVSFRE=olt) § &= 2398
Feold, ¢, AR AR Adoln, o &
skl Folpolnt p R e J9e) £RA
WA Adat A RS i

I 45 24

1. Al AlS9| EAN E4
AWGN Adollx Fid Ase 7K AHF

(hypothesis testing)®] 13} $AIE 73t il 3
£¢ 2R u@d & Yy, y e wug 7
& o2 2

BY )= 3 By 1= W ERRDeoss )

By @)= 251 ELP=MWEBR(Dsing (6

ojf y % y Qs T 944(in-phase) B Hal
H¥(quadrature) A3 WE  Foloh N
coherent <] ZHolo|t}y. 2] A& I R(DE
FH AzAA A golF oy oA PRIt [5]
A " e wWioez duisld ZAY WAy
(decision variable)®] @AZ A 13} statisticsE T

g 4 gtk
zZ= ,2,2N2E£2<r>= aL’ (N ERXD) (7)

o % L' A7 BT AT TelMAEe
Aol BW FLe BAY Alswel z= A

(7)) otk HYA AFHE R Pt 1°gkm 7}
k=1

2. AW EE (p) ¥ 2 = &E (p))

2.1. AWGN

A AEEo] Al 2 FZF JYoNN EPole
I 713 7= BAWHE(decision variable)°]=
2 &) 7P9)A likelihood 5 & Fev}
Aot 1 e pL Y YA H5ES Fol
B2 7} likelihood $59] 4olth [51. o 714
(‘0" hypothesis)°l}9] likelihood 5 p(2)E
o3 Zo] FojHo)

nl'~1 _—2ZIV
1 (nL’ —1)/2
n2)= (nL'MZ) )
o ’ g2 / Y
exp(—z—‘”L‘M‘V )InL’-l(_Z—ﬂl‘_M—ZV )

o & F AT Hm tel Bkl Folm,
Iy 12 (oL’ =1 578 #H(modified Bessel)
Frold. g gole) EER(threshold) o, AF
Wie M*=NEZE RHH, ol E & F ¢

1357



FZEAII)=FA] '04-10 Vol.29 No.10C

iy 2 A oliizlelo).

29 2004 2% B 2= 3 ((YIHIYOD)
o] Al 12} EA|(statistics)= 4719] E¢ F2E9] A
F9 Foloh. »ld =P AZE /HE o, T
7t olHAJE] g 441 QMY $RRE S8k
[419} [51914 ARE-E TholHAIEl A 19 Rele
post-detection ZE7} I3t To|HAE] 7] FE
< EF I HO| L=l E B F 3t
283 41 golHAEL A4E tdF A= H47)
9 AE BB ppT 2 AR FE(ppe H
o] dis} & 4 Qltk

/

© o ZnL'—l —-2ZlV
Fr= fo I’O(Z)dzzfa L —prve %19

(nL' —1)/2
Pp= f&' Pl(Z)dZ=-]I7(—”zgﬁ7 (1D
— Tl M2 N g2
. exp(‘—Z’—#L'M—)I,,L»_l('Lﬂ“L‘M‘Z

v )dZ

22. 2zl so|g! i

4 7H4('0' hypothesis)e] W likelihood ¥
T p(E HolR Az M) FFE EA
gormz A (3F Rl R¥E F Jvh =¥
v 2 (99 p(2E A5 AEE dgH 2ol
FA st of gt
1’1(2)=J:0 e~ Aoy (;ZZI:BnL'MZ)/V nL'_l( o gul MZ

ZoL 1, —Z)(v+ M)

VP Z/Vr

Tl DUV D™ T (al =DV

(12)
ol AF BE M=Mo’=NE.2 3997,

Ve V+ M=NI,+ E)Z Foldnk [ &
ZF (interference)e]th. AWGN adolA 33 A
T oppbA] wHe g, $4l toHAEZE AEd
O ZE AA7Y AE 5 2 AR FE5S
v 2ol 9vist & & QU
o o gnl =1 _-ZIV
Pe= [ p(Ddz= |, —(ﬁ%dz (13)
o o onl' =1 _—ZIVp
Po= [, 22)dz= |, (nL'—11>!V’}L' @z (9
AF7A Aze ALY I 49404 SHolgn
7P ZEd Alztelvt FE FYolA
correlation®] EA3l Z715HE, F TholwAlE

1358

ol (=pnl)< 723 181 © Y& A%
£ 971 $I8k WPHOE  coherent ¥ Zol N
post-detection &9 g 'S HAsslooF ¥
o N L 159 SEHEE SAX Nl 8%
o 71 2% A4FL Tk No) KM =9,
ROC JF4e A3 FolAARRE =& ogd] 2%
A AL F7RRIE wed  Nakel we)l ROC
T s =FF del o3 A% Aol
tradeoff7} LAFITE ¥ 19 2 4F Kk ¢S
o] Nol 6 4 BT} & A, =Fg dejdl A3
A5 At 343 ke AL FEE © stk
B =RA meidhs E kA 84E $41 o
U 5o FUte) wet HHe) i & FAWL
= Aotk feEle olHE Fad mulHE F
Hajsle S 19 36] ZEE (flow chart)E
At

E 1. Coherent ) Zo] N £F¥ Fui5= oeie] 9%
A 4% 24

N
A 1 2 4 6 8 10

i
74 | 0.015 |0.0599|0.2407 | 0545 |0.9793 | 1.551
[dB]

V. AlZdold Zot § 3

1. ROC =Mo| v ¥ 24

A A7e HaskElr]) S8 double-dwell A
AR 71ES LR AEHeH B3 A =
AL A3 Fag= olEE 200 Hz, o159 o]
5 &% A& 160 by, W-CDMA 313 83
% Zul4E 2.1416 GHz, 183 A 3 hypotheses
9] & 22 3tk o SEHUREES] F A
Age SIS0y A$e} Zoix st AFo] o
2 gUE, uiFEY AEHoddN F A
EJIE 6 dB°Itk & £41 e REe Fo]
9 @ JFL XNZ uncorrelated® HYE) EIXES
23, 7t 4 QHEUERRE £AE A5 A¥e
Zopar 7%t

ofgfe] AlEH o)A HEE HHYY N TS
3 Z2ok 4 QY $71 19 A N2 6 Ad
(15363 o™, £A e F71 290 BAS NS 4



=5 /W-CDMA T #H3qA o9 $4

el e AT 27 9F Z2 24719 44 % 4 Y

4 TN
START
~ . >
. | —
Pp<- desired detection probability
Pr <~ desired faise alarm probability
I<-pumber of transmit antennas i
L'<-1, N<-1
o -
-

]

Calculate P'p and P's by formula (13) and (14)

P'o<-Po(n, L', N)
P'¥<-Pr(m, L', N)

Increase of N

Lol v
Nel - N

0213 44 e sige) wE NE L] 2% Ax)

Detection Probabilty(Pd)

: L=1,Simulation
i ——3—  1=1Analysis

: . 1=2; Simetation|
i H H . H H i L=2,Anaiysis
0 61 02 063 04 05 06 07 08 09 1
False Alarm Probability(Pf)

A 10243 0ltk £4 Y 71 10, 24Y
79-ol= post -detection ZHE-& ZLE) $4l oF
Hu 47} 4 o} Aol post-detection HES
2E8d "art fled, N R AR dwell 2
F HA dwellolA] HAZE 1A 232 49 6 AW
244 @ 4 ok

a9 4% 1719 £ ke S AS 4
(13), (19904 Folzl 24 24 o3 o5 A=z
ZAA719] ROC FAlolth. Algdold A= 7

Detection Probability(Pd)

=2 Simuylatian
L=2, Analysis
L=4 Simylation
L=4 Analysis

i i i
0 ©1 62 03 04 05 06 07 D08 09 1
False Alarm Probabinty(Pf)

Detection Protabilty(Pd)

N=4:Analys|s

H : i : p . N=B, Simulation}

08 i i H H i i —&— NSBAnalysis

0t 02 03 04 05 @86 D7 08 09 1
False Alarm Prabability (P§

I3 6. 4 EHY 7 49 of, R AR 2 F AR dwell
9] ROC 4.

Belth @ 464 AR WA dwell( L = 1)olME
AlE#olA Aiet B4 Ao] & IX|s=w), F ©
A dwell( L =2)°l4 AlEde]d ¥ ROC I3
o8 ABt; A UeEPRdTE ©] 712 post-detection
o] AEEHe AEE 1Y correlationo 2 FE
g ARE TolHAEIE A RS ov)dich

a8 s5e 2789 4 GEW e A 2
(13), (14)ellA] Fol7 4 4] 2 AlEgolAd] 9o
g o9%F 22 ZA7)e] ROC FAojth F toly
AlE] 2 Lo] 49 o) Aol Lol 2¥ W BT
Hohe 238 55 84 4 2 AEHe A
AT At L=4€ =2, L'=2% 97|
3lEE F3F colHAJEISE A7t ThelHAlely) A
He Aotk L=4Y 9 5% ppoiAd 4 2

1359



FIEAE =R *04-10 Vol.29 No.10C

f— T R A e
: i boex ¥y "
0sr SEN IR 2 -
; L #F ‘:
05 : PR S W i
H e N
¥ gl
=084}~ * : !
< i : :
Lo} :
=
2
2 08
a
&
-% 088
Z
3 086§ -
* Upperi=2,3km/
oakE * Upperl=230km/M
! f t . Upper =2, 180kmh;
P b * Lower:L=1,3km/h
: ' : = Lower:L=1,30km/M
o8 | H . LowerL=1,160km/h
s at a2

63 04 05 46 87 08 08 1
False Alarm Probability(Ph

a8l 7. 44 ) 7 1Y o, o] 4%d W& ROC

5’.}\

.I

o] 97t Agdoldel wial p 7t oF 3% FA
Ueidth o]RAe CPICHIA d&8 Ne) AY
Eo] AlEHoJAANME correlated 7] jEo|th 2
Hu $41 QUL 18 A59] 5 AR dwell 9]
A wims] B, F toluAE x5y 7t
A7t correlation®] °3750*°] GFAS & F ok

a3 62 4719 $4 ¢EE de S 4
(13), (19014 Foix A 4L AEHolA A
o 37 etk Agold ATe B A A
XS ¢+ Aok a3 sMe YA AdF3F
ol '=2, n=2% "W ¥ 4z AEH|A
Atelell A% zolrt sledl, a8 6dllMe [L'=1,
n=4% W post -detection JE-S ZL3}A] LSk
7] g&d A7t & A9 correlation®] TR A)
Ealold At 84 2o A Y|t

¥ 7 L=1, 29 W olF=e &= met
AlEdeld ® ROC FAE Bk L=19 =]
ofglle] FHEL o579 &7t IVNETE BT
o] AslES Rtk W [ =92Y w9 #%9
FHEL ol5FY £Vt F7/BIE ROC 49
Aol AY 4R AAEE Bk o] Fol2
¥+ ZAde= gzre] A7 correlationo] JATE:=
post-detection Z3-2] A7k Tho|HAlE] &7} o] F
9 &£27t FIRtes AWe AT AsE BA
g Sujich

I8 82 L=2, 49 W o579 &= wE
ROC F49] Al Asg ¥tk L=2¢
ojj <} OPEH«I FHEL olFFY Ut FHRTE

1360

ol ARBL BTk ek L4 we) A
o BYSL B Swr} IS 23

ol FolFE BTk oA HAl post-detection
)
Ayo] AR toluiAE E3HE F7] WEol)
1 T oy
' - AR ZERE
I I T e 3 2 7 S S RS
I ey " I
ey g (B
096 |- T p5 e
Y a5 L2
< 0.94 i T T S SR -
o {, *wh’\ ; :
Z oozl T
B *h
GJT] 00 LU RN SO ORI SORURE SRS S SR .
= 4 H . :
] o : '
£ 088 oy AR i PR SRR 4
E pesd 2 ' P
o D.86: Fea
. Upper:L=4;160km/Mh
*'.. ...... » Upper:L=4;30km/h
0.84%%
4y + Upper.L=43km/m
g+ IR * LowerL=2.3km/h
: : = Lowert=2,30km/h
ag i Lower:1=2; 160km/h!

| Bt 02 03 04 05 08 G7 08 @9 1
False Alarm Probability(P{)

T8 8 #4 v 7l 24 W, olF &&d ©E ROC

Iy 9= 41 ¢Elurt 4l o olF=Y &
Tof WE ROC T4 Alg#Eeld Ass Bth

n N T devee 28 69 9ot Zoh o
o, R} WA dwelldldeE N=4, T HA dwelldl
Me N=6% FHE3dd 2¥ 9011*1 HEo] o]
B9 &7t FU15el wEk ROC F41¢) s
AzlEct Iy 69 @."éﬂl/\i 71ERxol
post-detection Z¥& 7[H& &34 WPLEZE A
2t tolHAE e A& 5 jl7] WEelth

=
[
EolaR: 7 AN A S S PPN JU I S
£
&
e -~
o
s
3 B SN .
2 ' H
] H ! H
=1
Upper N=6;3km/h
UpperN=6;30km/h
* Upper:N=6, 160km/h|
3
3 Lower:N=4,3km#h
; Lower:N=4; 30km/h.
. : + LowerN=4; {60ksm/H
8

1] 0.1 62 03 04 05 B85 67 08 09 1
Fafse Alarm ProbabiltyiPf)

38 9. $4 PEdel 47} 49 W, olF &Eo] WE ROC

53]
B B4

2. STt 4 oLt ofe| A
:L% 10 °]%%—4 oE BE AN7Y 4T &



EE/W-CDMA Tl F3A e $4 ezt Sle 3% 927 95 32 34719 44 R 45 ¥4

Betection Probability
o
~

1 2 3 4 5 5 7 8 9 10
Number of Yransmif Antenna

32 10. CPICH E/I,% 441 el sige] g
e g2 34

oA MISO(multi-input single-output) & 2-&-3h=
W-CDMA AJZFl] 9] gl W8-8 ATt o
J-E pog 2R 1 54 dE ()0l
OE P& T Ao 53 #A EJ/ILE
04BoIA 94B7HA 34BN &27FEA A&
g gk oW pot 10%, N& 4otk dubEe
2 tolHAlY o] FTl mE AdFe e
R HojFk ehv 3 109 tF AR AN
7191 e FER A <Eldt §7F F71E o),
L33 pyt AT SR USE B 53 @
T EJI,9 9900M asith 28 10014
Z EJIN U A p, g FIEVIE EA
£ 399 E/17} 04BY WE $4 g 4
b 1AL W, E /1,7t 3dBE We 4 e
F7b 209 W, E/1,7V 64BY "We £A1 ¢Eu
F7F 4ad W, Hoe] p,E S 5 IS ¢
T A% EJ/I7F 94BE e 4 <tehd 7t
470 o pp7b A 19 2HsH, £41 GG
71 6, 8 58 FUIIEA pydEel R o #
89 2 RAxE 53] HEi & 744 o 3
solg Al H= 85 P F4 (code acquisition
and tracking)®| ‘finger-locking’S BA3le E /],
£ 4~84BeIY [10]. WA 719 AES 1
HAE W, EJ/I7F 4~84B% A HE A

5, PpE AR @ 4 ¢EY S 49

flo

rir

o olF B4 AMulx At AAS A e
EJI,7t 84B°13% ¥H(coverage)ol JUTHE, &
A QMY & 401302 3t Fes INE §
Jod, SJoA AFHRe] WEE Fxe I9
oejsictt. AWt EJI1,7V 8dBoVEY 99
(coverage) L Wil =E7] wjFo|, A gHe] BHo
2 E S NAF ey & AN AY FAE
ke Alojtk
V.28

B =Fose W-CDMA 313 g3 e
4 dEHvE ALRE W, olFFY vF A= A
719 s BANE dlaL oE AR Ae F8
T SeEES FHgske IS At
Pp Ppol 0183 4% 313, 44 8748 1
2k FAFE AlEd ol Hln BAEA. sty
8 HHsie $4 gHYe] 8 FTR7IEA S
Ptk ¥ =79 AHEL post-integration HE
71ge 4 <dHWt Ul F2 278E die -
Fr88Al, 41 TEG 7 6 FT1ERE o) ol
I8 s EYFdeh =3 123 109Me P,
S FA ALt o] BAE HojdaM, AN E /T,
9] el e} F4 MY 8 STHRIAR sl
24 £ JeS BT 23EE ek A
AAE 1EThE MISO Al&EdA £41 Told
AlEle] A58 42 & o) AA=Z 7P A o
F R AN BAES ¢ § STk

gl

HO
rok

[11 3GPP TS 25.211 v3.5.0

[21 3GPP TS 25.213 v3.5.0

{31 3GPP TR 25.869 v1.0.0

[4] Marvin K. Simon, Jim K. Omura, Robert
A. Scholtz, Barry K. Levitt, Spread
Spectrum Communications Handbook:
chaper 4, McGraw-Hill, 1994.

[51 Andrew J. Viterbi, CDMA principles of
Spread Spectrum Communications, Chapter
3, Addison-Wesley, 1995.

[6] J. S. Lee and L. E. Miller, CDMA
Engineering  Handbook, Artech  House

1361



FZENEIE=FR "04-10 Vol.29 No.10C

(7]

(8]

9l

(10]

1362

Publishers, 1998.

H. R. Park and B. J. Kang, "On search
code acquisition for direct-sequence spread
spectrum system: an application to IS-95
CDMA IEEE
Technology Conference, vol. 1, pp. 291-295,
July 1995.

Y. Ikai, M. Katayama, T. Yamazato and A.
“"Code acquisition of a DS/SS
signal with trasmit and receive antenna
diversity,” IEICE Trans. Fundamentals, vol.
E82-A, no. 12, Dec. 1999.

S. H Won and Y. J. Kim, "Performance
Analysis of multi-path searcher for mobile
station in W-CDMA
transmit diversity,” IEE Electronics Letters,
vol. 39, no. 1, pp. 137-139, Jan. 2003.

C. Noblet, M. Fadridis,
“"Downlink transmit power in a
WCDMA cellular system,” IEE 3G Mobile
Communication Technologies, pp. 244-249,
May 2002.

systems,” Vehicular

Ogawa,

system employing

and R. Owen,

issues

2 & & (Seung Hwan Won)

1999.2 mH g AxFss
24 (3

20012 TS Avgs
st 24 (A

- 2001.1~ @A (BHLGAA o

TEAEATE FYEAT

il

2004.7 FRFAE A4 IT 73 ey

2004.10~ ¥Al3A, School of Electronics and
Computer Science, University of Southampton

<@4Eok  FHMC-DS-CDMA, MC-CDMA,

MIMO, Code Acquisition

Z ¥ F (Young Ju Kim)

1988.2 ;AU AxpA2F
&5t 24 (3Ab

19962 I=AL7lEd BRT
AFT FY (b

20012 @371 AR
WAges 29 (Hh

1987.11~1993.12  (FFAA}

B AT
1996.2~1997.2 FAFHNEw A+
2000.4~2000.12 ETRI $}&a74
2001.1~2003.8 (LA HA UMTS Al&d] dF

e

2003.9-3A) FEUSE PRFAFNY ug
<HAEok o|EEA A]2EH, MIMO, HHIAEX
WES=



