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ABSTRACT

In this paper, 2-D RAKE receiver simulator is made which beamforming technique is applied to in
WCDMA uplink basestation, and the performance is compared with that of 1-D RAKE receiver with varying
the number of array elements, RAKE fingers and users. To model angular component of received signal and
interfering signals due to multiple access, it is assumed that multiple users are located in the arbitrary
direction of the same distance far from the basestation within a sector of the cell, and the channel simulator
is made by using Geometry Based Single Bounce Elliptical Model(GBSBEM) suggested by Rappaport. BER
performance is compared and analyzed with the various choise of the number of array elements, the number
of RAKE fingers, the number of users and Eb/No. These results indicate that increasing the number of array

elements eliminates efficiently multiple access interfering signals and improves dramatically BER performance.

I.ME on, A FI Hellx] A W] ojz] AREAEC]

7\A=2ke] A BaE §8H0 R ALesl] 9ls)

ol FEAN 2L o] Fste whEr|EI A W 7] A tEAdr)es Paz gl olelar thex4]
A=t A JAE sl ke Ales ot %29] 33l CDMA(Code Division Multiple Access)

¥ o] EF-2 20041 % =R Ate] 2| 28] ol TE]|4l-S(KRF-2004-041-D00454).
* 733t AP Refst Asbgalgst FA8Al A28l 74 (yskim@khu.ac.kr)
=S KICS2006-04-180, Az} 120061 4% 199,  FHEF =44zt 120061 102 10

952

www.dbpia.co.kr



=% | WCDMA AF3ke] Z0)|412] 2-D RAKE FA17] A1 Edole] AlAF 2 A% 24

WAL ZA=e] AW A ekt e SelA
7P $dt SR, 1895 7N g
ol s $Al e Agstel AAl 285 S o]
waje] o] sl
SHAIRE 3AIE] o5 §Al AlxElelld= dA] A
sl 7953 3 ohl 94 2 7IE} Hloly
5w A ER $paleof gk oleh zko] thef
g Aulag Algsly] fleide A 7R @A
Hep gl gl EE A patell qlar Al Al
He] g Fuls el glerm FAl 45
el gl =g FAlgegel
A7kl Al Rl el oleidt Al

HAE 5 sl= 7= F2] k7l 2-D RAKE 4l

al

Fodsks & o Ao Azt Azl Ad
ek FEAH o AMEE S gl il

B =Folx+= wA 2-D RAKE FA1719] 7%
S

I. 2-D RAKE 4719 {2

2 = o#A 2 2-D RAKE A7)
RAKE $A7|&5} 2wtE qhde] 1 34 7&
= Bl ARSFRe RN v E Al oJgk 7F
At v S ARl o S #Hast &
T Al gk

A<l 23t Mol gle Bl Ade aH
17} zro] vjepd 4= gick

‘Desired User’ & #*7]% thdr| 25 $£41%
AE= oy ARE Bl 7Rl AlEA =k

Scatterer -,
Comm. Tow
®uilding) ™™ ™

Scatterer
(Factory)

a8 1. AR Adde] EAlshs Ad 24

o ot
)

\

?
)

r>~

U

rt
o
N

5 AL
i
>
r_}l_/

>

rO

S Wojmel: golow zhgslAl P,
olglgt wAIRAE sA3l] ¢1sl CDMA T4 A<
HAol 4= RAKE 47|15 AHgltl.  RAKE &+
A7 PN Z=9 Al BAE o]83le] FAlElw
AT EE Ad Azkel wet 3o os Fed |
S2H AR A Y3t Als 7S S5
5 gl g,

A ol gkelveld] 2w 02 FAlEs 9A
2 AlEds 7PE wf o] Al Qhefel girkE
= Ao Fusz sElEd o] o AlEe A
WA gkelvel] WA A= T REe] A7 Ao
S Za T A gyl $4le] =e, mix|Eh gt
elvt 5 MR <Evells M-DEle] 7 R A7
AAE zZha A=A Floh 3 WA glEviel] Al
He AEE sk s M A o] =1
B Alse A 13 3bo] FElEch

N

oy dM -1)sing
X (t) =s(t)e ' ¢ 1)
o714 [ & WHETe) FAFIGlT, ¢ B BEHE
= yelick olu Z+ <HEYrE 7HEe HlaRk

sta@)=s®1 e’ ...

efj(Mfl)/zsinHJT

@

o] WS Vel wy a0) ey
weleh shv, g FuelEe ol 2EelY M
e Fgate] 4 el AEAS FalEo2A
Yok Wz rxeqeldon Ue Y4
o), RS el o8 JBe 2 & A @

1—/}_[4]

—

. AIZ0le F&

FAlRkTE AR WCDMA - E3A1kS 7152
2 AAslg e, A2 Rappaportol] s kel
GBSBEM(Geometry Based Single Bounce Elliptical
Model) & A1-8-311e}7),

953

www.dbpia.co.kr



g2 A18}3] 3= %4] 06-10 Vol.31 No.10A

3.1 7| 7=

A5E Alse] ze§] F2E WCDMA 7|&74
of o] A eH, B AEH A= AHE
gArdnks z8isled W) £F7ho} DPDCH(Dedicated
Physical Data Channel), DPCCH(Dedicated Physical
Control Channel)o] Ztz+ 17 gt ZAsta, 7t
7Zre] ql¥ wW]|EX BPSK Als9le 7[Rl
DPDCH, DPCCH R dAg 24l Al4E 7z}
o 7Pgsisiend, DPDCHS FHAlG+= 32,
DPCCHY] #MHAGFE 25602 TAAA AlEHo]
A 3l8irh = DPCCHE TAsH= 10 7| HlEE =
T olE AER AME3la, vER 419 BRS
Fskdel 5414 ARgEl SQRT-RC(Square-Root
Raised Cosine)ZE]2] roll-off ZAl5& 0.220]w, A
g 39 e 59 7|ee AMSA @slth

Channelization Code

«
d”(n)
Data (DPDCH)

cos(w,t)

Scrambling Code
C

Channelization Code sin(w,t)
(€

O™ 22 AEHelE] F FAl7| FE2E e
32 ik AlsE AH w|ES) delR AERE vl
I(Data) 92} Q(Contro) A'dS- 53l 7}2}°] OVSF
(Orthogonal Variable Spreading Factor)Z=7} -3
A3 eyl PNZ S| 93 3.84 Mcps® 24 &
AR o374 1w ARgARe] n WA ZH|Sle]
18] Alse A 33 7o) EHE 4 9k

v.(n)=v, ((nfl)GI"-n G,): d,“(n)c,” +jd,C(n)c,C
s,(n)=v,(n)diag (c;"((n—l)G,.-.n G‘))

Np

5. (0= s,(n)g,(t-nT,)exp(jw.i +¢,) 3)

n=

A x8e] HeE el iHA AR HlolE]
Adst Aol Ade] At 5 Aol G= 3}
I 7RekeleH, T = BE F7)E gv FHEx
s veRich = owe = dEETRe] 7F Falepo]
w, 4= doo ukea) $E vehdich

3.2 Mg 7=

Ade 23 3¢9} 2L FF=Z Rappaportel] 2]

954

79kl GBSBEMS -3-%, #dz] sHo|d 2ol o}
FTHEALe] Ak Ad 2l ALgsisich Al
de] 54 ARSAF 97 N B w b AlgAl=
7R Se Z e 2 Arfubg "ojzl 3ol EAlgh
tha 7Hska, Zbe] ARl Alse Hd AzE
26 Tuyax ol 93] FAE e1d g gl A
2 594l doldg Zd= o AEE 9l 71A
202 FAEE JPgsElen tE AR o3t
H) Ad A7ZFe 6 psecE 7HABRATH

Scattergr”
(Schesi)

12| 3. GBSBEMS H43t vleA&7H] Ad =4

7|23 ZF AR ARl 1 kmE
3, ARSAL FE A 2 HollA A 12 B |
PAFIRA s 24 F RS AlEUe S
Ak o] W AR} JA=TA] EAE
4 dele= AR oF 33 psecolth. A&
S 2 Ag3le AMARE 1Y AlsE TRAH, 4
S ARSARe} AREAE A2 PNREC]| o5
2 S 7Hgsisich

GBSBEM 3¢ Adgr= A7t
o3t R xdE 4 9loH, i WAl AERRY 1
WA Ao Adghres A 49 o] 3ot

h(t=Ya,()ab,)51-1,
(=2, (0a6,)8(-2,)
o374 @O} a(0,) = 242 i WA Algate] |
WA ARz Akl W seld At 5
Wafel] whE o]y wWEE vehich L i WA
AHgAe] & TR Solvk

www.dbpia.co.kr



=/ WCDMA A3ke) Z1j 4] 2-D RAKE 54171 Al E#ele] A% 2 A w4

3.3 7| = F 2. 98 A fetrly

a3 4% 2-D RAKE FAV&S 4437 A el ER T A9 ™
WCDMA A= & 7|23 $47] 725 et v — 50 ka/h
W glek A MAle] wled stk S34ee e p—
sl om] 2 Qlelrl Avls webgeR 3] A :H*—z}&l EEp p

[6109] oeor— ) ST
=+ WLES] RS 6

< ARgsisich ARAEE SAlcke] mllE Al
Ade] so|dd AeE F3F AEE Aol
Q= AR} PNFE, OVSFRE 183 T
F AEE FAlelA Agke] g gle Zlew vb
Aafslct. Ad F4= sh3E 7438185, RAKE
FAA HUE ZAPHHMRC: Maximal  Ratio
Combining)S A3} c}
V. AIZ3j0|M 2 3 24

E 1. WCDMA 33 24 Z=14d 74

DPDCH |1
Dedicated Physical Channel

DPCCH 1

DPDCH |BPSK
Data Modulation

DPCCH |BPSK

DPDCH (32
Spreading Factor

DPCCH |256

DPDCH |C32,9
Spreading Code(OVSF)

DPCCH |C256,1

DPDCH |120 ksps
Symbol Rate

DPCCH |15 ksps

Pilot 10

TPC
DPCCH Slot Field

TFCI 0

FBI

#2 over sampling factorE 4% 3} I 1

3} o] FAslgon], Y me] A stetel
= % 29 2k

I

9ot 22 A om AlEHCHE Atk wid
skl =5 N, 270, 47, 6712, RAKE 7HA] <
= N, 370, o7H= W3AlTIe, & AR8AE o] W
Stoll w2 Eb/No @ BER A%H|, T AHAF
9 BER A5H] 5= SAsIth AlEelold 13]

Al AEEE HE 5= F 120,000 H|Eo|,
LMS <we]Ee RLS deEEe W §47] 44

daeEo R ARgsslth

4.1 Eb/Nooll = BER Ms
LMS <z AHgslo] Eb/Nool g+ BER

=0

= 2
35S vlas] £ Axjolck
¥ 58 F AR o 29 o, 2719 el
o}eLZ ]85t 2.D RAKE 4417]2] BER A5-S

RAKE 7H| 5 WsAA7 SA3F el zolck

3712] 7IAE Zk= 7)&2] RAKE $41719)F 1719
7FA)¢}F 2709] ] <keLLE o]Fo]xl 2-D RAKE
FA719] g Adn, 3709 71 ]

=

A
<)

= i =
s = 7E

, BER vs Eb/No for LMS 2-D RAKE receiver with 2 user scenario
10 T T T T

Lasem Doy
P A e e i s, o &5
i ET NNt
:\v\—\?—”‘-
i :
————— N
e ..
w 10° s
L SN SN SO it Y
1O ikt X S -
. T
<Ll A,
& Tartenna ngers | Saey
-8~ 1antenna 6fingers T
-A- 2antenna 1fingers e
<@~ 2antenna 3fingers [~ e SR
3- 2antenna 6fingers [ = S S
-
10° i i i
2 4 8 10 4 14
Eb/No [dB]
2| 5. 7|2 RAKE <A17|9} 2-D RAKE <*417] BER
s ¥lal (F AHAE 4 ¢ 27, 2-D RAKE 417] widst]
w2, A8 daEls - LMS)

955

www.dbpia.co.kr



 S— b
PPl A o b enie st S S A~\\
g \~\\
3
L I E e A v Bmme
T S i e ol
A I S R B !
______ .
- Tantenna 3fingers | m~a
-6 fantenna 6fingers | "vSal | __omeseeretT B
A~ 2antenna 1fingers | T g
-@- 2antenna 3fingers |
-3~ 2antenna 6fingers
%z ¥ s 0 10 2 14
Eb/No [dB]
02| 6. 7]1&2] RAKE 41719} 2-D RAKE %217] BER
A5 HbL (& AHA} 4= : 47, 2-D RAKE 5 17] njedel

Eﬂ‘% T2, AL odyg]E . LMS)

BER vs Eb/No for LMS 2-D RAKE receiver with 8 user scenario
T T T

e
g B S s
(> T S <
S S i
"""" L
-© fantemnadfingers | - TTTteeal
-8~ 1antenna 6fingers Bhmmmsmeniican, @

-A- dantenna 1fingers
- 4antenna 3fingers
@- 4antenna fingers

8
Eb/No [dB]

a7l 7. 7]1&9 RAKE 4179} 2-D RAKE - 4417] BER
s vl (F AMAL 5 ¢ 8%, 2-D RAKE & 17] wjed st
Hub 54, H5UdE]E 0 LMS)

o] RAKE 41719 /H—‘:—o] _?_/,53 A|uk 7o _/]\‘94
RAKE 7}A|& 243 7$-= Eb/No7} 8 dB “H
Z 715FoR AlEw, 7}1] 3709l w1094
7 4 670 = oF 10°7242-D RAKE Al
712] Asel e & 5 Stk

a8 62> %— A2} G7b 4nﬂo1 cq] 2719 HHoé
QHe-E ©]8 3
RAKE 71| —’,\—f;} ajg}x];qy].uq =3 2 44;]4'
o] A% AHAAQ Aol ol 2 ALA} =
amow siAslw 2702 wied elEulE ARREF A
o} 2A th2A] oAk, 23 59 yF whe wla
FEw, AAAeR oF 10 AR ASo] ofslwg]
gt 4= 9tk ol A8} b =)l

956

uEl M o= SRR AR ddE 4 olck
vixete g g8 78 F ARA} U 8w uf
4719 wid <t A3 2-D RAKE $:417]9)
A5s LMS S| 5E o83t SAgE Aok
ARALE 7 Jolwr] witell AAFd Ade
Al AlEdleld Adprc) "olz|= éoa Hoj
a2 gk 2Ev of7)A] F5Eek A8 RAKE 7}
215 1708k A3k 2-D RAKE < 1714 MJso] 6
7}¢] RAKE 7} & AR&3l 7]Z¢] 1-D RAKE &
A7)} vlaste] =3k A vehdcks Aol

aﬁ

4.2 & A}RI} —.—01| 2 BER 4ds
<] O E 0]-_731

2o AHee we) A3 Tew) P

=
o

BER vs NoUser for 2-element LMS 2-D RAKE receiver with 10dB EbNo environme

P -6~ 1antenna 3finger
" -8~ 1antenna 6finger
v -A- 2antenna 1finger
/ @~ 2antenna finger
/ 43~ 2antenna 6finger |

Number of User

2| 8. 7|2 RAKE <4l7|¢} 2-D RAKE %417] BER
% ¥]aL (Eb/No : 10dB 2-D RAKE <217] #jjd qtel
: 2, ALdya]Z . LMS)

= o}. ]

18 8, 9% Eb/No7} 10 dB‘é o, 27H91 ujd
FeU= A3 2-D RAKE 4~ 35
2] wWislel wje} 7|2 RAKE —’T—*Jﬂg} )=t
g Zelek ofz] We| AlEHeAS Fa vl
3l # nle} zro] ol AlEdHe|dME 2 4
7S AREEPE wild gl o) gelRlaeE
o] RS 39lsk 4 Qi) Ea] 7R 47} 1
7}Ql 2-D RAKE 4171¢] A& A¥HRH, F 3
He| ARgAY EAE Aol 7 5 37491 7]
Zo] RAKE 417]8r} 10% Axe] A% d3=
Holx|wk AMgAl 47} 129 o2 Eoly AHJole=
Zagh Apo|r 23] o U Aes Hole AL
galgk 4= 9lck

oiﬁ_lﬂ’,

www.dbpia.co.kr



=¥/ WCDMA 452 Ze|419] 2D RAKE 417] Al gelole] A4 2 A% 34

BER vs NoUser for RLS 2- D RAKE receiver W|th 10dB EbINo env1ronment BER vs NoUser for RLS 2-D RAKE receiver with 10dB Eb/No environment

3

BER

~& tantenna 3fingers ch i &~ fantenna 3fin er;
i T e
o S i o , B e o
F 4‘ E‘) g ¥ 8 é 1‘0 1‘1 L P 3 A‘s é g ; é &‘) 1‘0 1‘1 12
Number of User Number of User
a2l 9. 7129 RAKE $217]¢} 2-D RAKE 4*417] BER T2l 11. 7]¥2] RAKE 21719} 2-D RAKE <*217] BER
A ML (Eb/No : 10dB, 2-D RAKE 417] wiedebelt A% W5l (Eb/No : 10dB, 2-D RAKE 4-417] wjodabelu}
a0 2, Aedae]E : RLS) 1 4, A-5dye]E  RLS)

BER vs NoUser for LMS 2-D RAKE receiver with 10dB Eb/No environment BER vs NoUser LMS 2-D RAKE receiver with 10dB EbNo environment
T T T T T T T T T T T T

e ; ~6&~ Tantenna 3fingers -6~ 1antenna 3finger
pid & Tantenna fingers 8- 1antenna Bfinger
e A 4antenna Tlingers A 2antenna ffinger
P -G 4antenna 3fingers -4 dantenna Tfinger
“’ -3 4antenna 6fingers @ _6antenna 1finger
03 4 s s 7 s s 0 11 12 s s 0 11 12
Number of User Number of User
3% 10. 719 RAKE 417]9} 2-D RAKE 417] BER 32 12. 7124 RAKE 4719 ¥ ¥447] BER 46 Hl
H—a HIJL (Eb/No : 10dB, 2-D RAKE F417] uHoﬂoPEﬂ‘Jr 3L (Eb/No : 10dB, 4-5-472]Z : LMS)

4, A3t 72]Z . LMS)

BER vs NoUser for RLS 2-D RAKE receiver with 10dB Eb/No environment

713 10, 11 Eb/No7} 10 dBY ), 47H94 Ll ' e

o glU= A3 2-D RAKE 17 AlSS o}
ehd zE=oelc)h ¥ 8, 93 17 10, 115 H]=

3 v kel ) 2 wie}l il wE Al

B, & AR 97) 67ela, 7R 57t 674l A

% 4709 wld <tEE AH83l 2-D RAKE A7 ]
Aoo] I 10%7 A& 9432 shlst 4= 9ir)

RAKE Al7|9} Wl 84719 A5-& wlas|xr|

9)el RAKE Al 7148 AMesix] ek wlad gk

1ru mlm o

_Lu

& fantenna 3fingers
-5 fantenna 6fingers
-A- 2antenna 1finger
@ dantenna 1finger
& 6antenna finger

I/}E—— O].Q_{;H H] 6:]/\‘] 7]3‘3]' /\]——9—6‘]— /\/\]7]9,] Ac‘}—‘g— : ! ° ° Nun:berofilser ) ° " "
£ & Z=A17]9} u o s =2
] /] RAKE = ]9]' L]J—E]—% i D]’ L j_EI 13. 7129 RAKE $417]¢} Wl 347] BER A5 1]
12, 13¢] L A3E BT Q= ezt 3 (Eb/No : 10dB, M-S} 72]= : RLS)
WA F AR ) 3Hel ASE Avaw, A
Aoz w §A7] ¥rl RAKE $A7)7F 53 o]Atal 7d9-olli= RAKE 714 4=¢} wld ghelu} 4
oS Hola glrh AIRE F AREAE Ut 63 7h 2E o R @A7Ie] Aol skl vehdar

957

www.dbpia.co.kr



g2 A18}3] 3= %4] 06-10 Vol.31 No.10A

et wid <kl 7 2748 ASelE ARAL 5
7} 87 o]a} o woi= RAKE 74 = 3708l 7|&
o] $Al7] Hr} Adeel "oix|x|ak AMgA} S7F
oo s eslE o &
A& A1 & 9l

RLS &8]&2 AFE3F 73-%- Eb/No ©fl BER =
A} s R & AR gl gk BER A%
4 gk LMS eSS AREEE A9t Ak

A BAFE & 5 ek

uls

V.2 E

HE =% GBSBEMZ °]43F Ad A&
oleE ARlsled IpdE AlE-S o]§3 2-D RAKE
FA718] A vk AlEHeld Az
GBSBEM Xdlo] 2l &Hlks} X]O S =gk u]—"g—
e AR A A8ls o
Eb/No%} AMATE Hﬂi}*l?l H =4
TE SRR et E1E 5 &’l‘;iﬂ‘r. Al
LMS¢} RLS &zl °l94«l u‘f%“ &S
g3t BERA S 7HAAIZI7] $18F e3He] %13

Zolc}

(1] Samuel C. Yang, “CDMA RF System
Engineering”, Artech House, 1998.

(2] F.Naguib, A. Paulraj, T. Kailath, “Capacity im-
provement with basestation antenna arrays in
cellular CDMA”, I[EEE Trans. on Veh.
Technol., Vol. 43, No. 3, pp.691-698, Aug.
1994.

(3] A.J. Paulaj et al., "Space-Time Processing for

IEEE  Signal
Processing Magazine, Nov. 1997.

(4] Joseph C. Liberti, Jr. and Theodore S.
Rappaport, Smart Antennas for Wireless

Wireless Communications,”

Communications : IS-95 and Third Generation
CDMA Applications, Upper Saddle River,
NJ : Prentice Hall, Inc., 1999.

(5] 7]%_91_’ 7104:& o]}\—]tﬂ o]\:ﬁ}\(—)]’ “IMT-2000 ©]
FeAl el g4, 2002

(6] Kazi A. Zahid, “Space-Time Processing for the
Wideband-CDMA System”, MS thesis, Virginia
State University, Jan. 2001.

958

(7] Universal Mobile Telecommunications System,
“Physical channels and mapping of transport
channels onto physical channels (FDD),”
7525.211 v3.2.0, 2000-03

(8) Richard B. Ertel, Paulo Cardieri, Kevin W.
Sowerby, Theodore S. Rappaport and Jeffrey H
Reed, "Overview of Sptial Channel Models for
Antenna Array Communication Systems”, IEEE
Personal Communications Magazine, pp.
10-22, Feb. 1998.

(9] Chyan-Gan Kim, “Path Searcher for a WCDMA
RAKE Receiver,” Application Note of
MOTOROLA, Mar. 2002.

(10) 0}1;]]7] o]uﬂ/i-l “Z=H)EF T—ﬂﬂg] CDMAE4] /K]
2Hlel| AL 7153 AL MMSE #lo]= 44l

71, GE41El8]=EA], ©99-9 Vol.24 No.9A,
1999.

(11] B. Farhang-Boroujeny, “Adaptive Filters

Theory and Applications,” WILEY, pp. 152-154,

1998.
4 € 2 (Won Mo Nam) 3]
2002 29 A3|stn vy
gal(zshih

20041 29 73s|dign Uuid)
skl Aohyatalg-shidap
2004 39~2005 102 (59)°]

R Gl
2005 104~ (FAE=N

Wb lEEA, 2o e}

%| & Z (Chul Joon Choi) A3
2003 89 7A3distw sl

3 g(Fshih
' 2005 8 3| eiEtal odnkl

.
= skl Aohyatalgshadap
2005 8U~FA (Pyvle=e]

2hel 447
0, b g

<l Bop o] EEA

dit

www.dbpia.co.kr



=i | WCDMA A}eFa] =04 9] 2-D RAKE §417] Al &E#Ho|E] Az 2

Al

RN,
5 w4

VE

Z A == (Young Soo Kim) Z213]
S 1981 29 AxshaL Hx

stah(--3tah

198311 24 At &h]
ARtk (--stA Ah

198811 12 Arizona State Uni-
versity 517158t F-5hAh

1985 59~19861159 Consultant,
Signal-System Technology Inc., U. S. A.

19861 649~1988d 124 Research Associate,
Arizona State University

1989\ 39~1992'd 84 ETRI A¥}7| &5 19}-8-4&
A7, A

2002 14~20033 249 Visiting Faculty, MPRG,
Virginia Tech., U.S.A.

20041 124~3A] TTA RFID/USN Z2ZAE 5,
RFID 74144 Ak €)%

1992 9L~& A 75| el st g Hefsh AdubgAl
33} g

<] HEol> ©]%5-54], MIMO-OFDM, RFID, vhE

gk, SDR

3%

www.dbpia.co.kr

959



	WCDMA 상향링크에서의 2-D RAKE 수신기 시뮬레이터 제작 및 성능 분석
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 2-D RAKE 수신기의 개요
	Ⅲ. 시뮬레이터 구조
	Ⅳ. 시뮬레이션 결과 및 분석
	Ⅴ. 결론
	참고문헌
	저자소개


