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Abstract

In this paper, we propose and observe a system that adopts Common-MCS (Modulation and Coding Scheme) level over all
layer and Independent-MCS level for each layer in the combined AMC-V-BLAST (Adaptive Modulation and Coding-Vertical-Bel-ab
Layered Space-Time) system. Also, comparing with the combined systfern using Common-MCS level, we observe throughput
performance improvement in case of Independent-MCS level. As a result of simulation, Independent-MCS level cose adapfs
moduliafion and coding scheme for maximum throughput fo each channel condition in separate layer, resulting in improved
throughput compared to Common-MCS level case. Especidlly, the resutts show that the combined AMC-V-BLAST system with
Independent-MCS level achieves a gain of 700kops in 7-9dB SNR (Signal-fo-Noise Rafio) range against using Common-MCS level. In
addifion, the combined AMC-VBLAST system using MMSEnuling method with receive diversity is verffied that the difference of
throughput between Independent MCS level system and common MCS level system in 7dB~9dB SNR is about 350kbps more or less.

== Keyword : AMC, VBLAST, MMO, MCS

* 43 Aot AAEFE TR a2

hit@chonnam.ac kr w3 Q) Al YREAFE 14
o 3] Y gddista AFEREEATE hongdk@smu.ac.kr
A kwangwooke @hanmail net wioeees 228 A S JRFAET ag
wx A 3] Agista AAE st wAEg kangmg @hanshin.ac.kr
sjryoo@hanyeong.ac.kr ook 2 8] @ AR AARFHS ST w1
week 2 5] 9 S AREARE AT chiskim@chonnzam.ac ke
A} signal-ds@nate.com [2006/07/28 3L - 2006/09/01 4A} - 2006/11/22 AIALSHE]
ook 23 8] Q) ; WAsta SAFS}) 34, MITERD o o] B 2006 Advisha gedl R IGHA
(HA 34 IF) ewyou@mijuac ke Ol EENNEATA Al oJst] ATIUL.

gh= QIR FESE 8H13) 47



SEHQ MCS gl M8 20| HBE AMC-MIMO 2 AlAHel d5 7HM

1L.A &

A o]F A Al2HAE dolge A
£ o] 8T AAZ wE Aoz o
ot o]y 214 e o] Mu|AE AYE}
7] 9% e 2N A g FUHA 7IHE &
F A% 914, g5 £940 ¢HUE ARSSE
MIMO (Multiple Input-Multiple Output) A]28l0 2
F7HQ Ag 2 Fa @9glo] HY F
Hste] &3S FVMAIIIE 7otk olHg
MMO Aj&8lolx 2 18Ee 7[HE ZA
MIMO ThelHAE] 713 MIMO HEIZHA 7]
HoE ERIAHIRIABL

tOF 54 Euel 3 HEE S S
39 A olF FAlA mEHE Yo
A3WE o #53} 71 (AMC : Adaptive Modulation
and Codingy$ 5 & QICH4Ils] 89z % ¥33)
7S Ag el wet Hx v 2 39ES
HIAA AE FES B8y A$EY e
A} ks WHAjo|th

w2t MIMO Al2¥# HSHzx 9 2353}
71l HHe AF A2HE MY ol5EAl
Az 23 FE|to] MH|2AE A
371 A% P4 Ao w A 4= glow,
£ =EME olg {3t MIMO Al&FolA
MCS (Modulation and Coding Scheme) #'dl 1€l
WA mE HgHE 9 2335 7|yo] HEH
B4 Hes A8H0E Bola, o]g A2HE
Ag3he A 3ol sl Q5 e}
o 1Eg) A7|AM HegHZE 2 RE3 7|
Z3EE MIMO A2H] 7Heogs BRATE 1
23} V-BLAST (Vertical BLAST: Vertical-Bell-lab
Layered Space-Time)Z A1 3tcH6)(7).

£ =88 g5 2ol ARG mgdME F
Hx 9 233 7Ya V-BLAST 71¥e] tigh
Al2"l o) EAS AHED. MR 35
22l MCSE #43 AMCMIMO 2% A|2HT
ZY4 MCSS 343 AMCMIMO 2% Al2H
o] 44 & FRE Hola AlAE] FEAM 1
ZHajlol & ARIE] digh £4& F33. vE

AFE 29 H8L T 7 A2Hd
AZslx, McS #d g wle] e
AMCMIMO 23 Al27le] 45 via 2 B4E
SRk vixEto g vAdAE 288 gett

o rif

ol A
R

o
l

II. gz 9 %33 (AMO)¢
V-BLAST 7]¥¢] +2 2 EA4

2.1 Bz U ¥ TE U 8N

Hgwiz 2 2353} A2 FzE 39 1%
2t 71T FAEE HolHe Ad 293
A R Wz HFE AR FASEH €LY
e Ade AR FAE AS2HE A dH
o gt FHE FPsIa olo g JRE FA
ool Mgt A e 8L 4 A3 o
FE Al 7]ROE ORIk FA B o] AR
£ 7|49 2 MCS (Modulation and Coding Scheme)
HlS 2R AQd =29, ey B Hx
25 a)g el JBEE HIAA AFdich

Aewz 2 2e3h= Ad Ao 433 4
gl9] ARA Al 1A Wx W% F=s (o
16Q0AM¥} F=§ 23¢9 EHE IZ5)E FE3rh
HHE, g 3ol X & AMACAE AR}
HE Walg 3=& (o QPSKY Z=& 1/3¢]
EHIE)E o83l Ho|HE ALt HSH
Z 9 2353l= Ad Aol we AFER o
& A% trade-off BAE NS AHE MCS
#gas Aoz AHH A2y J4EH
A% F2Y e =2

Data<—-| Decader JL [ Cural | Demodulator

| Deirtereaver |

J7 1. MSUE U 238 AAY TE
(Vs E1. MCSaid &)

2007. 2



S22 MCS 2 ME drAlo] HEBE AMC-MIMO ZE Al2Elel H5 Y

2.2 V-BLASTS| 7% 2 £A

MIMO HE}EH/Y 3] &3k BLASTE i
Ho® DBLAST (Diagonal-VLAST)®} V-BLAST
(Vertical BLAST)] 5 )2 E-FEohg)l[0). @
A ArE F2E DBLASTO)X|F A4 Tdo| o
Ha EFwrl & o] Atk ol Hu wd
317] 918 Wetez VBLASTZ} At 2
29| VBLAST A|l2=€19] $4ldt 225 vefiich

&3 dEEs A dolHE 44 U A
FRHE HE3 A ¥z 2 39S F39%90 o
gtA dHolElZl Rl det £41 ¢ A4
o) HIEE, & ool F4Hk

opr oft

o4

\*‘ i?/V‘d
D c2
Data»l E ’_Y/]/, @ H
— e M

=

X

Nulling #7382 U¥kHo2 MMSE (Minimum
Mean-Squared Error) = 7ZF (Zero Forcing) 71H
o F 7HA wao] ARgEn) P g A] ofm
g SAR oY 21 U AE8g HEE A
W WE T8 18 didol|th dnbyoe=
AT o FL 87 M & AEe o
o AAskE HAS ARSI & F2 33S
AR ABo] 7t AdsAEE Tl ¥
22 o] WA HE, AAS A e A
QA A3E Hislshe Aot

II1. MCSH™ A= kAol wl& AMC-
MIMO Z# Al=¥

AMC-MIMO ZAgollA 3gf3fol & A HA A}

e 4 vel Ax o g ¥ F9 old 7]
zo| 2As] FsRe Aol of A
49wz 2 2Ege) MCS A 2Rsed 3
Y G ol MMO REIEAA) sPet

£ VBLASTIAM9 41 AE o Z& vle &
G4 QY @] A3 o S HIE F3te 4%
& 4 Qick o] o FAl Azole tE $41 ¢
glue] Alzrt 2P e 2A F3kEolqly] wi-olth
webd, FA ge] A% of Fg BlE nullings
3l 2o dojzc) T3k £Al Y rith &
AE7t AgHug £A doxe Az o Fe
v w3k Zb Al oy Eg A4Ed,

T od mEAke 24 4 ¢EY BE dUe
o] MCS ddS HeEste A4 AAAY AR
olck, Z} QMY & MCS HES tEs &
ohE, SjollA AF3 Waow 5 ZF £41 Q|
U Az i Ze HE 71E20E sl 7+ glo]
ojo] MCS Hdg Mgshs 7EeE AE 4
t}. olg)gt 7, throughpute] 4 SWelle HY
Ak Ad A=HEA dzd, A Tl
Y, Jgla "z 9 Bx o] oo it}
024 Heg Fi g BERTrt $71E Ao
th v Zb $A el FYd MCcS #HEE
g3, JiFes EFTrt vold Zojth
ol2]g 79+ nulling o]F AR 7 F41
g A% o ZE v F o= AL MCS i
Adlol] ALgE ANX mEd Fa o] Utk

1% 38 AMC-V-BLAST ZA|xHle] GmAl
o 722 Ui Rojtk A4 dolge A3
z 2 Bzsle) 729 Ad A=, e,
o8l WE RS AR F V-BLASTY LST
(Layered Space-Time) % TS Fslo FAl€t:
FAE AEe o AolA Age V-BLAST H3H
HZE& AXA €t o] 8L ordering, nulling, =1
230 canceling®] WHE X o]FoA] itk

5 ol FoslE (6213)

49



S2IHel MCS alYl Mej walo] HEE AMC-MMO #E Al2del 45 JHu

3% 3. AMC-V-BLAST Z&AIa=e]
ot = =

3.1 3852l MCS i uMeig TS
AMC-MIMO Z& AlAH

F5HoE Hx 9 Agd 29 W4, $ MCS
gdo] X84 W, 7+ 4 GHUE= NE b
A% o ZL HE 2 Fo. geld olg F
wE QEHe] A3 o) g HE JIESE MCS
HdS AL AWE 739 F9rt Yok

£ =FdA 788 A2 HA s o
=+ H 7S FE39th ole b VeS8
s AE, A o FE vt dddez ad
7ol gt Holo] wtAxE 1A Wz WA
2 =8 3588 zh= MCS dio] Ad E7)

wolth o|= QIste] o2y} B FEo] F
7be)ar, AAAHQ throughput 459 E37F Ao
g 7FsAol Atk

IR o T R | N e
- DA T
ar

. . - -
IVLIH H S DA, Ryl )2

y b
[ Je— Thme w3 | | e s o

\\‘ll PRy 'r|.//

KE PN )

T 4. AMC-V-BLAST ZgHAlag] E% 745

AMC-V-BLAST 2 A2HoA FP=HE F
2 AR a3 49 o] FEE & ok 974
71&29] V-BLAST F7Zd| W3l 474 Hed,
ol FeWz Y 153} V-BLAST/} A=A
A HE g3zg HHe] A7) WEelt S,
HE g3zde $8l9 V-BLASTY ZABAE &
WA Az Axl dad g gEEE R
=3

3.2 Sg@Fel MCS #i#ol H3E AMC-
MIMO Zigh AlAH]

3149 AMCMIMOZE Al2"e EIJEE
Zeksle] BE golof, & £4l <] FFH
ol MCS HEE ALt & HolMe 7 8
olo] Wz =Yl McS #EE H&3 A9
A&Hl F2E AAEL s BEITY B,
259 MCS o] FHEEHIS W Asol
vl ol Ax ol ALE o] AevtE &
HEg, agla go|HAElZE FMCS #d H9
Aol A zpolo] tisted ojmd S v|A
Tt 3] 1%

2X2 AMC-V-BLASTZ§} A|~"e] T2E o=
o] ¥ 59 JERARH 3139
AMC-V-BLASTZ3 Al2H#} xpo]de 4 2
A o] 34, A, HE L ofd g
e 23 3o] 7 golo] ¥R EAFPTE Aol
ok &, #ojof 17 29 WE ¥ =39 e 4
goloje] Ag A=l we g2Hd 4 Atk

o] FxAME 7 £4 <tH et F3
= SNRE 3F Flojole] MCS il Meel] 2}
Hgstma o do] FE MCS P L5 A
#ot 2] H4 SNRES 78 aU} §ick

3 Zh g Ao AR A= oA Hd
3ol AEES 7] 98 Uz 2 7Y W9
Aoz FEMCS g H8g ZAfel =g
o AEE ATl 58 AYS 94 F Utk

50

2007. 2



FRH MCS #e M5 ghalol HEE AMC-MMO Z& Alalef de A

jj\g

-
Odoring !
_ Nidling
Cate. "
S| Siicing

S Canceling
Catge—y Decoder

32 5. SYsiel MCS alge H2st
AMC-V-BLAST &# AlAH 7=

IV. 248 4=

4.1 MCS i Tzst AMC-MIMO gt

AIABR] MsEA 2 bl

B A M=AMC-V-BLAST ZAF Al2¥g]
throughput 350l ¢ A8 AHE AAlsta, o]
o] g B8 S33ict MCs 9l A" 7)E
I Ag 34 sebulge & 13 29) YehiSich
¥ 19 g EE 1X EV-DO EFoHE ZAZ
AT

¥ 1. MCS 3¢

MCS level | Hlo|E}&(kbps) | HIE 4= | =g | W2 4
1 6144 04 | 1/3 | QPSK
2 12288 048 | 2/3 | QPSK
3 18432 072 | 2/3 | 8K
4 24576 0% | 2/3 | 16QAM

E 2. &F metolg

Parameter Value

BlEE 1.2288MHz

<3 Zo| 1.67msec

WE ey QPSK, 8PSK, 16QAM
EASE- 1/2, 2/3

Ad 319 EHE (M 53 4
A% Qv 1,2 4

BE & 1

A |Flat Rayleigh fading

MCS @ Mg JARE A3t dle A8 7t
A NFo] Hed 4 I} 8 EH, 87He
BER(Bit Error Rate)s WHE3I=E JAXE A
4% g9len Q3 %:= FER(Frame Error Rate)&
nEIT 2 AR ¢ ok B =RAMe AE
B 24& 252 OB Z throughputo] Hth
7b HEE e dAX 2ARVIEE FE3Eth
webd zh McS dd Ade] dAAE 1¥ 69
throughput A% wAPHC2HE T o] 7]
Zd) 95t 24" MCS @ YAX= 325dB,
8.70dB, 9.55dB o]t}

a8 7€ AMC-V-BLAST Z3 A|2EdA
MMSE nulling 7|H-& #83t9& w9 throughput
Aeg BAE Aotk £41 YN S] wet
A3 9& & YT throughputo] B F54l
s AMREE AswWx 2 233 A2H
BT} 528 18 & glok A3 Ax, vy
A1 ot} a7le] 4 HEUE AMEEt &
Al tolHAEIE de AE AYshE, oF 1dB
ojate] @otst Al ol Fe Hl FHNA
throughputo] A<) F715HA] &= @84S EHe
FoEY e 4¥ gy Af B3R
HE ), FATOHAEE o]&s
A AW =EXE DMBFA7] 9 PDAS}
davle)l Afole FATOHAEE HE&
2 AFE P 70 5+ Jrk

RS

oo

[o]

F{F

W,
o

Y

i)

P‘,L'

od ml
fo rlo

*
o3
T "
1.5
g o
-
2 e -
E=4
g 0,50 -
e
.00 - Fo g9

SNR [dB]

2 6. Rayleigh fading g #ZofiAe)
Z+ MCSHY throughput

B lEUl HEES| (8215)

51



SEHQ MCS 3liY e gralo] HEE AMC-MMO ZE Al2Hel 45 1M

Tietoho [(Tionsandg

Sd1 91 I ST MBS B D

SER

a2l 7. AMC-V-BLAST Z&h A|AEle|
throughput A=

4.2 BEXPI MCS H4D} SEE! MCS 3
o] HEE AMC-MIMO Z& AlAglo|
M5 29 2 HE

5o A¥e ¢ 3y FYUF Fu v M
#dz] Heolgd A FRNM FPEon, Ay
27 Wi A 53 FLH(D a7 8L
421 SHelV7b Zkzb 27081 AMC-V-BLASTZ %
AlzHe AFE Aes vehd Folth o)A
‘Independent MCS'E #Ho]o] B2 YA Wz
2 39 WS NS Ao AEgold,
‘Common MCS'& ZE& golojo] U3 wix 2
29 $alE 83 Aot} ¢F 7dB~13dB2] SNR
T =@ Mcs  gde  Hes
AMC-V-BLASTAH Al2Hle] Hu 3ds A4
E 4%5e 2Y9S I 4 o 53], 7~9dB
SNR 7-7toll tisfi2x2 MMSE AMC-V-BLASTZ%
Alz"E MCS #dl Ae whde) mel of
700kbps®] HEE AolE Holi itk
R N RN T RN EH]

Rl

[#Me i HHAE Coemue HOL
[P 2 TF 1E aemoe HES|

[ e -
£ 3113 57 5 MHNQAISTIBNDERD

2]

T8l 8. 2X2 AMC-V-BLAST Z# AlrHl HEE ds

a8 9% A Yo|HAEE FHEF 99
MMSE F53} 71& AHE-3F AMC-V-BLASTZAY
AN2"l HAEE Aes AT Aotk 7-9dB
SNR bl diste] @< McS #HES &
g A2 FEF MCS #ie AEE A~
H 7te] AEE Aol7t < 350kbps HEIE e
g 9 & Qioh
oL L it saras
e HRGE fraperaen HERd )

(%0 IF 1ird apardin HC Rl e e e e m e e mmmmmm ... ——-
am fod s HIRGC I ormier HE S| +

[ IF 1Cormur HNY !

o¥
< 3 -1 1 3 5§ 7 5% 134T 821X D
NN

a3 9. U to[HAEIE HBT
AMC-V-BLAST Z& AlaBle] MEE ds

2o H¥ AAE FTHH E W, AMCV-
BLASTZZ Al2FlolA Tho]uAE] 71HE #&
3 @2 7gdlle SHAY MCs #@d A9
2o] FFH MCs @8 A el wste A
FE o5 & A& AT F Ao a4,
golHAE7E HEHNE 735, A SNRY A
o2 Q3o F MCs #¥ A o wE A
& AT Aot Faske BEFE YERIG
FEHY MCs 3 53 MCs ] o
& A=) JeHlng ® 39 89 ATk

E 3. 3852 MCsadnt ='xel MCS 2o
ChHet 2+ AlAHEe| 45 vlnE

MCS AMC-V-BLAST |AMC-V-BLAST
g Y |(22) (24)
Low SNR | &% MCS 300kbps 1.4Mbps
(1dB) | =9 MCS |  300kbps 15Mbps
High SNR | & MCS 21Mbps 4.4Mbps
(1dB) | 8 MCS 3Mbps 45Mbps

52

2007. 2



SEH MCS Y MEf WAl HEH

AMC-MIMO Z & AlARlel M5 7HM

3, F 7Y F
2 o5g 2 a% %H&% aaﬂl/ﬂ«l =
& A$gd WY 878 FSAIE A &
2 gtel E F ok

B =RdMe £UF 2209 dE5E B9

< 93 Mcs e AdY we 3w
AMC-MIMO A% Al2"& Fa3ith E3t
e Alzdle Ao #ste] mFsla wlw
A 3ok
B A¥ Ay, Hgwzx 2 ¥

V-BLAST7|HE Zg3o24 o throughput-2
F7HEAR A o ZE w7l 9 FRME
AEE F7Hgel d$- Adch 23y, 4z o
AL 87} o]= AT Z71ge| ulel VBLASTE
o] AAHoZ UeEA HEE9 7 Fo
ARE EAeGT w3 HHz 9 2353 V)
W MIMO 7S AEA7EH Ao £4
T golo] 2 & McS gis Hgshe
£ #olojol Y3 MCS #de HEst
£ 2% 13y MCS #ES glolo
Aoz Il W FF5HoE F
o] )& AMC-V-BLASTZZH Aj2H
o] A% HuE F3% 2y, tolHAE 7He]
L5 FELAMC-V-BLASTZE A|AEHME
Z8HU MCS #HaE Jdgte Ay 2o &
T A5S EYch 28y dolHAEZ H44
o Wt A% Aol hdle A Btk

Mool ot

%3l 7

#2ER

L5

[1] . H. Winters, “The Diversity Gain of Transmit

Diversity in Wireless Systems with Rayleigh
Fading,” IEEE Trans. on Veh. Tech. Vol47,
No.1, pp.119-123, February 1998.

[21 S. M. Alamouti, “A Simple Diversity
Technique for Wireless Communications,” IEEE
Journal on select areas in communications,
Vol.16, No.8, pp.1451-1458, October 1998.

3] G..J. Foschini, "LayeredSpace-Time Architecture
for Wireless Communication in a Fading

Environment When Using Multi-Element
Antennas,” Bell Labs Technical Journal,
Autumn 1996.

{41 P. Bender, P. Black, M. Grob, R. Padovani, N.
Sindhushayana, and A. Viterbi, Qualcomm,
Incorporated, "CDMA/HDR : A
Bandwidth-Efficient High-Speed Wireless Data
Service for Nomadic Users,” IEEE Comm.
Magazine, pp.70-77, July 2000.

[5]1 A. 1 Goldsmith, and S. G. Chua, "Adaptive
Coded Modulation for Fading Channels,” IEEE

Comm, Vol.46, No.5,
pp.595-602,May 1998.

[6] F. R. Farrokhi, G. J. Foschini, A. Lozano, and
R. A Valenzuela, "Link-Optimal BLAST
Processing with Multiple-Access Interference,”
VTC2000 Fall, Voll, pp.8791,
2000.

[71 A. Bhargave, R. J. P. de Figueiredo and T.
Eltoft, ”“A  Detection Algorithm for the
V-BLAST System,” GLOBECOM °0l. IEEE,
Vol.1, pp.494 - 498, November 2001.

[8] Z. W. Catherine, H. Sweatman, J. S
Thompson, B. Mulgrew and P. M. Grant,
“Comparison of Detection Algorithm including
BLAST for Wireless Communication using
Multiple  Antennas,”  PIMRC’00,  Vol.1,
Pp-698-703, 2000.

[91 M. A. Beach, D. P. McNamara, P. N. Fletcher

Trans. on

September

o= Qe HeEks 813)

53



SRl MCS Y e gtalo| X AMC-MIMO ZE AlABel M5 WM

and Karisson, “"MIMO-A solution for advanced
wireless access,” 11th international conference
on Antennas and Propagation, No.480,
Pp-231-235, April 2001.

{10] P. W. Wolniansky, G. J. Foschini, G. D.

Golden, and R. A. Valenzuela, “V-BLAST :
An Architecture for Realizing Very High Data
Rates Over the Rich-Scattering Wireless
Channel,” ISSSE’98, pp.295-300, 1998.

[11] 3GPP2 CP9010, “Draft baseline text for the
physical layer portionof the 1X EV
specification,” pp. 9-78, August 2000.

[12] I. T. Hwang, J. Y. Son, S. K. Hahn, M. G.
Kang, Y¥¥ H You and C. E. Kang,
“Improvement of AMC-MIMO muitiplexing
systems with selection transmit  diversity
techniques,"JEICE =~ Trans. on  Commun.
vol.E87-B, No.6, pp.1684-1687, June 2004.

OXMA 20O

2 ol Bl (Intae Hwang)

1990 2¢¥ : Hduign Ax-FEH AL
1992'd 8¢ : AMEtn ARFET A}

19993 9% ~2004'3 29 : A Ar)AAFsE gl
19923 84 ~2006\d 29 : LGAA AAATH

20063 39 ~AA . APt AAFAFE TR uF
T4l EoF : AMC, MIMO, Turbo Coding, OFDM, LDPC
E-mail : hit@chonnam.ac.kr

Z| & £ (Kwang-Wook Choi)

2005d 8Y : AWEUgw AFRFAFIE SUED
2005~ @A) . Aguista AFEARFAFT JAHA
FAEol : TAEEAL MIMO, OFDM, F-A1@, Wibro
E-mail : kwangwooke @hanmail.net

£ & & (Sang-Jin Ryoo)

199113 24 : Agistu A AL

199413 24« Agthsta AAFE T HAt

1999 3¥~EA : g AA-F 8} ALY
PAJEoF : MIMO System, OFDM, AMC, WCDMA
E-mail: sjryoo@hanyeong.ac.kr

54

2007. 2



SRl MCS Y Mgl whajo] MEEH AMC-MMO Z & Alaglel M5 7HM

0l d & (Kyung-Hwan Lee)

2005\ 8€ : Mtidtu AAFEFEHAYRFATHY EHEAD
2005~ AT n AFHARFTATEHTH A
#4HE o} : MIMO, Turbo Coding, LDPC

E-mail : signal-ds@nate.com

7 # 2 (CheolWoo You)

1993\ 249 ANt AAEE AL

1995\ 24 AAlthEka ARSI HAL

1995'3 39 ~19991 2 : AAHEaL AR UAb

1999'd 1€ ~20031d 49 : LGHA A A4

2003 9€~2004' 69 : EoNex H¢) AT

200413 79 ~2006'd 89 : AMIRA AY I

200613 9E~BA : AW FAFHI W, MITERI(EA TEH B740)
B4 Eok : Adaptive Resource Allocation, AMC, MIMO systems, Relay schemes
E-mail : cwyou@miju.ac.kr

& [} 7] (Dae-Ki Hong)

19974 249 ¢ FeHSm AFHEEH A}

1999\ 24« A AAEE AL

2003 28 : FAHEa HAg ST WA

2002+ 19 ~2006\d 89 : AAREATYL APAT

2006\ 98~ : FHHSa HRFATHT 3

F4lEo} : Digital and Wireless Communication, WPAN

E-mail : hongdk@smu.ac.kr

2 2 3 (Mingoo Kang)

19863 2¢¥ . AMoiEgw AzEetn i)

19899 2¢¥ : dAMEn Az EkEt 84}

1994\ 29 AMistn FA7 RS WA}

19943 3€~20009 8¢ : e ARFANFTEH g
19853 12¢¥ ~1987'3 24 AP AR BAGTA d7Y

19973 88 ~1998'd 29 : () AN F41F 8k} Post Doc.
20003 9¥ ~FA ; NN YREAGH mF

F4JEok 1 AMC, MIMO System, OFDM

E-mail : kangmg@hanshin.ac.kr

4 & M (Cheol-Sung Kim)

1977 2€ : Hguista AxE (84D

19799 29 AeiEm  Ax2E (B3P

1987 Univ. of Arizona HAFE8 (2HA

19739 38 ~1977d 29« DUHE G724 d7Y
19773 3€~19794 24 : U$E2FY 7Iedta U
19873 11¥~1989'3 3¢ : A=ZAAFENATY

19801 349 ~&Al ; Aguigta IARFHIEE g
WA} : ©]FF4, YAEF 4], MIMO, OFDM, RFID
E-mail : chskim@chonhnam.ac.kr

22 olEfdl BEeis (8213)



