A A B EE] =g A A48 A53.(2009. 12)

Ad AdiE] 2dlo] 7t o5 ¢
SC-FDMA/OFDMA A% A|28l'

(Channel Selective Relay-based Multiple-Input
SC-FDMA/OFDMA Transmission System)

= = * — g *%
dsld, Ax-H

(Hui-Chul Won, Soon-Cheol Kim)

L % FAVE & 1ol AAY FY F olF A9 FEd FHZ
ATEHD Aot B =§ g FAZ Zvke] b 4E dE A2"E ALS
2 A5 Alxde abs) & SC-FDMA (Single Carrier Frequency Division Multiple
Access)®t OFDMA (Orthogonal Frequency Division Multiple Access) ¥21& ztzb e sl
ST VAT 3 AMSEE BAEe nAsn, TAY @Ry B SAVY AT Aol
o A Aeel wel derdon BAIL Agdozn A Hes A FAAAND 5 A

A

2
A diRE T, A" FAV I A A" Aol NFE FA7] 71bk AJxEe] Asro
5 FQlgn

A=A o] : SC-FDMA, OFDMA, £47], = 98, 353 B2 39

Abstract Relay-assisted multiple input technique has become a promising candidate for
next generation broadband wireless communications. In this paper, we propose channel
selective relay-based multiple input transmission system. In the proposed system, single
carrier frequency division multiple access (SC-FDMA) and orthogonal frequency division
multiple access (OFDMA) are adopted for uplink and downlink transmissions, respectively.
The performance of relay-based system can be improved by using the subcarriers selectively
based on the channel condition between relay station (RS) and mobile station, or between
RS and base station. Simulation results show that the proposed relay-based system
considerably outperforms the conventional relay-based system.

Key Words : SC-FDMA, OFDMA, Relay, Multiple Input, SFBC

1.M E TFZ27F rdste Foa Ade94 FHold 37
AT Y BERET 27 @23, Fug 28

OFDM (Orthogonal ~ Frequency  Division o] oA 43 A5S YeEbda 7l 3
Multiplexing) W% W&t S41 WA 52 W FHEA A" A de] ARSE AL QT
a8y, OFDM-& PAPR (Peak-to-Average

ol =g 2ehdE AR (wsns) &R 4902 =8¢  Power Ratio) #°l =the ¢S 7Hxa 9t
i JSE ST L SRS SN ojog gge BAY PH F b Fas
o St ZAFE ITEEY Hbgul BAl &

-1 -



SC-FDE (Single Carrier Frequency Domain
Equalizer) W2jolty. SC-FDEE 53] A% 4
olg] Aol OFDMY H|3t %53 EXE
Z HoldaA X W& PAPR <& ztm, ujAd¥A
A9 2700 @ npsce 298 2Eul
OFDMA (Orthogonal Frequency Division
Multiple Access) U *P“&X} HE WA
OFDM Al2=#1¢] Rutgass vt AHEA
Eo] w&#3te] AdE& Zvo}% Al o 2 x}A]
g olF BAZ 943 ANEE OF HE Ao
2 nd9xn o 23y, OFDMel 7]¥&
OFDMA #42 o3 PAPR #°] =ue
He 7}11 Nnem, o] F tilstq SC-FDEE
tlu].)\_q. L HL/J eR=4 ;Lx]-/\] 7] SC-FDMA
(Single Camer Frequency Division Multiple
Access) UF AR HE #Alo] ARPEAT
dA, SC-FDMAS OFDMA #2& 7t7} 24
ol B4l Alzwlel g FAg I HA
E Qe FE HAeE AZHY 4 dFEHL
o1 Ul 51
OFDMA 2 SC-FDMA Al2"oA = #Hold
Aol Ao Hss FEATIV Aste] TFE
g9 tolHAE Jes HEE F UdY 5
3], UF GEHUYE ol&d <QtEY tholuAlE
2 2 EFE "3 g4A tol¥AlE o
F A AFL EE F3E (STBC,
Space-Time Block Code)$¢ F34+ 33+ &=
B& (SFBC, Space-Frequency Block Code)+
o]iz%oi =93k /\—]L‘g Zt= EH_L;GO] o]—Eﬂ
U o] HAE 7sE2A, tF QFHVe AEH
ol A% A& 3 e OUF
Fad o EF Z=gE %
A o]l5& FHoto HAEF He S
F Ao e otey 2t 94 AYE ¥
olof & oF
A718 BZJE Aghel] o st
dgrolt). ol& A7 HAsty, I dF
U Al ZA7] (RS, Relay Station)Z& 9|
£33 to|WAE 7]Eo] ATEHUTE dRbH O
2 FA7= A AnEA et 59 AY 3
T H“}‘ﬂ s "‘ii wro} F=E 3 A

OB

H °w~

N
&
o Qo
= =2

Jn X

[e3]
-

Station)d @7} (MS, Mobile Station)$} 2],
9 o UE AME3E F B4 7] 1Y v

= 5 11)-[13
A2g At 4ge F3¢ £ g

=2
Tx’f‘?’ folso |54

\
/
'{x‘i? 2 Z’ \ t

to ty

olfol ™1

olfo
™2 fols} 10
f1]-so
<adg 1> 441 <HY E}Ol‘ﬂf\]lﬂ (a) AlET &
2 235 (b) F95 $U S 45

g3tozM AL AL MAsE THE A
gy, =89 FAL ARRy 23dAE F3
S F EE RIE E3 <Y el EA
et A, 3FeAE FAVE Tl F
g4 FBE R E 43 OFDMA T%0|
et AEsta, 43 E FAVE T3l F
3 F BE B35 E 383 SC-FDMA w4
o tated A3t 5FAE Ad A9y T
A7 &9 werE A, 67 AE 7IE T
z9} Aoty Fx AHFE AEHolAE T
g 3 mixjato g 73 AEg Bt

o
Alamoutio] 93 A=A, N2 2= R
s Be o 7YPe <2¥ La>% 2o, 2

._2_



)

X
L

2 AEET R R 5 |
5 ) . N % mb
MM o AR S Mw Ly e %u
ﬂx%mnﬂ B X w2
O S Y
o) & =T L SR |
o = T TS owe ﬂ;v,E‘
NLHEJ,{L L == LN
R HE B s
o — (3 =0 E._O N P ‘m M
S T W Y M
ot =T ED > o o I w
*.hl *.n“ ‘WL ﬂ_rﬂ Mur.._ ‘_.ﬂuu_‘_ ﬂ_A| i ﬂmo __ i Qﬂ Q ..............
[ ﬁ?ﬁﬂﬂﬁﬂ. e M - |ad
- - ﬂﬂildﬂ e < %0 N X< o T+ o , - : WW
£ < kg waxd® ol e W gg S A
5 ® < dleﬁ ™ 7! < N R i 8 B o d g |'8 %.
il R A S A ey g © x4 SR N
s L eEa 8 g T w SLVATIEL S AN B
SR ) e (zal TR |8
- — _ . I I . : s .
Efrnw o2 b < g o LA E I 1 EH N F -
o) Ao T A ) o= K .w. . IR B :
OO g 5 LT IR B E 1
A A ol s N E TEILE -
< T B N mﬁ % N I LA LEdD g ¢
" LT
= o oo S E T . Mk S
2 e oo %o A ] jegiidg :
CipETETELALL T S|
JI X0 % X <0 Y i ;Iwwl ﬂ\fl g ;O._ ﬂ_OI me : -3 mm . : M.mu
o © R T VRIS s |§fs ¥ B g <&
g%ﬂwmyq%wxgﬂm%ww L P MRS .
hd = = o5 ~ ay — ol o
%Mﬂézwﬁ%%@%%tﬂy o 1 1St 113 SR
_® IR AR s 5 T LEl0 : JuE
54 dlo ,mﬂourm7u€o oT‘_Ml Ho T 4 R ;
o o AN N A ) ™ § e 10 s
X ~n AT E.l 7L — < 0 — AT XT o m : MT o # : .
G T rw RS SR, - BRI =
2 a>\_1}ﬁo%_xﬂﬂp . HE e
ﬁncT ﬂe\/zT.ﬂ. < o (| S N & 4 . . WF ; N "
2 ) o ol oo Dl & : HETI R
— . : NN - . i
,muc ;O‘_ = o Lt HT o N m B 5 w [ = g WM “M WT
5 o — U o B —y o el : 2 o CoBi=" W
Ry g TN f ° ‘S%a_n il g:18 Eilg | v §: =
= A L T A oL g1e8] &
mrg:#g]z]r CTE T o wa_@ - a“mam«phmw_v 4
A REEFT N ST S AT S k)
G R VP w W o £ M S R
A‘#O = 0 © o lo K ﬂp DT 2 — X . v o e B
el S B iL U™ £z $iT ¢ :
G e N S ~ Mw TPy s PE 2 T
77Eﬁ4§mwa_e%@ﬂp\rwgﬂi_%ﬂ% # 78 Fz@
S 388 145
b vnB

OFDMA 7]

1.

Ko}
pal

9)
7 W FE (o) A7)



8 8 e ol gge 217 goAes
BolAM ol ANB L, &, TolHAE o5
o 9598 44 FAT & AP

* * * *
-~ hono + h}ﬂl ~ ho’nl - hl'ﬂg

§p= §9 T T, §1=
S N R TN T

(3

3. ZAHZIE & FaT U =8 35

3l OFDMA C}E ALSX HE wal

<y 2>E JAFoRY 9
A4S 9% OFDMA 71E 22 2d5a gl
}. <9 2a)>F tolH |
3y FANE &= A
MNe NAATAN AFE A2
7] 2 BE %‘—741% NEE F72 A8} U}O]B?
AE] o]5& 5 "k <ad 2>k Zol,
71X FAA, AE HE NEE 7579 <)
HWE Ax FAd @438 § NF o Fgof
W& (IFFT, Inverse Fast Fourier Transform)®
i1, Apel 29 Zelg 2~ (CP, Cyclic Prefix) 413
7b F7tH Y 7IAZ 4 dHYE B 2 d

O FANGAE, <39 2Ao>S Bel, AT
cuRy $ay ABRYE Alo]2Y Zejha
N5E AASEL NH Fejo ABe 3

%, 53719 MAP YdHEzZ gdd. MAP
teee] diE de& 4% HEY LLR
(Log-Likelihood Ratio) &< tijddgEIwd £
gage gdge=r AlgHoe] 9 Alsrt By
A Ak 299 AsE gz gAEL
Aste, Ravist AHAME AH FAd 93
53, crely thelHAE ol FES ¢ty
T ¥ BEE Rasd £ NF o ¥
WIS Ax FAEY. RV E <9
2d)>ek o], 71X FAA £AF AF9} FA
1ol 2% AEE 247 NH FeEld Wile
2 g53 3 Fue F BEE B30 diF
MRC (Maximum Ratio Combmmg) #4E& F
gato] ALY thoHAYE] o5& HetA @t
M NAZN A Aast A4 $a
3 NZE 5FANA AE AE ZEEZA 9

& A TEEr

4. ZAJIE S8 Fus 32 25 #=2

3} SC-FDMA = ALK H& wal

<19 3> 9 2RH Vo] A
A5e $93 SC-FDMA NE F2E RdFD
k. <1y 3(a)>9 o), ZIAFAANE &
¢ FAZIERE FAE AZTEZHE o]
AlE o]ES A7 Atk <2¥ 3(b)>E gHv]
FA7] WE F2E BHoFa k. A ME

E g

{

Nze Fa7)9 J8HINE AX A2 §3
d F MAE Fo we F3 Fas g9 A
2 wgdn o W, M& ZF g A-gx}ol A
gy EAd & £ 4 9% ALANA A
Ag Eglo W FH g vt 4 92
Abgte]l Fobge By AIE NF 9 F89
WIS AX AN 9F AZE JEHI Ao E
g Zgga AFTF FrhEel ggr] $41 ¢t
Ug 25 wednh <ad 3e)>e 247 W
B 3zE5 BaFu vy WA, FA7] F47
= o922 AZE FASY AlejEy =
22 AAstE, N Fo A#3gd T, 3
G wdrlol AP MA FAE A5 o
53 AAL FPsFn, MP 9 Flo HES
. MAP ddH2 5y 82 235 vE9 LLR
&g g g dagd gEitd o A&
2 E293A " BdE Mse VAo Re
AES Yot A $4712 A2BY. T4
7)) A7 E B AeE Pol Figh ¢
gy, FAd wg, M S HE Ny o
Fgd W, Ale|Ey =Zjgx U 5 @8
71 4719 5T B4 g FAst] J5E T
234 =B, guh <ad 3> B 5 9
o], tpolHAlE] o5 HEE st Fur
T3 EE B3 9¥ #BAe] g AT

AAE <2 3(d>9 gof, L FANE

RE A49 A5 E 47 FA8 NA F o
W3 & o F BF F5 dgd MRC
#FA4& FYstan, T3], ME 9 Fgd #HI
7], MAP td¥g, tdgy 3 fgifdg &34



92
£ a I
2 8 LE ~ Lﬂﬁa?o
hY2 A - i i B
T 1s ST pa i ' gt G S
; : ; . 0 = T ™~
|88 mm”m af 3 N Mm:% ﬂ@ﬂﬁﬁﬂﬂ&&ﬂ%ﬁ}}
: S ¥4 mm = N mﬂna]a‘_h&u oo o) < Jo,{mog
: : : -8 ﬂ]@dL]xL ~ N X Emb? ©
.*( *«T; H M_./\I_I_/\AOO 1_ﬂl)A7ZH|‘UA|IJ|HOna ..ﬂle
: g B * MHT Mo EW O uh‘_t‘m_‘]nuﬂ%moﬁLnAl = m
|Ee| 13RI e %%Qﬁ@#ﬁ%m@qﬂ&@% o @
L m»mmw 4 I @g.ﬁﬂzgzﬂ?l@z:%%%ﬂnxmfa
2 mww “ munm | ] <4 .ﬂog mﬂmmﬂnﬂﬂ‘ﬂu%:_zﬂilL<ﬂonﬁ
Tk W.,u,...ma“ = w ﬂrﬂ%a«ﬁAl@zg I m X
: : w*wv : o ~ o»er o oF
2 L e B AR
i3 IE INIEEEE do I S B e 5 ) oo B 5 %
Wzmm ”mwmam o K o ?ﬂﬁmwﬁf1o&oiﬂﬂ}xﬂﬂwo€ﬁﬂwﬂ$
: : mw wm — ‘mlﬂ ZTXQ‘10_.T|JIZT7 mﬂo%o_w_wﬂLﬂrﬂ.
m+m W\wm”mm 3 D L;mﬂﬂﬂ ,ﬂi%@.ﬂx o A % = (.
irml T § i =3 %oﬁiqiwmn%@nﬂmAma%%
|25] |28 : 1 flo }paﬂﬂloauo#}mjo%ﬁwl =
EME wmmmmﬁxu £ _AT% A@M,mﬂlnﬂﬂmﬁ,%jpmmaﬂrﬂuww_@ﬂ7
: B w co & _ = AN <0 TRLLINON
4 m»mawm}m 3k G = ﬂ@,%mwﬁ%%#ﬂﬂwl@%yW7wm
Irmt Hm«.mmg W E @wﬂmaarﬁ%éﬁ;rﬂ%@@%4% T w
S EL L o oz {@msﬂx_ TEs= AT A
: : HEEL: : : g T =< MﬂzTﬂLﬂmﬂo Aﬂxbo@,AxaeDﬂﬂ
m S L LE o |Eg = TN ,%1@@
: L LY ik S < ™ %man_umm amE%mu
I Ma.m S % ﬂM,_T xuwuue@_ﬂMQI
” : L P : ° o N . &2
g waw.ﬂ .wmm © o lgel AMnﬂ Jo Mﬂﬂ__womauaﬁr N
: : i : : ; = 3 o X =
mm*mem% gl g M H%@%iQWﬂ%gﬂﬂ
E : v . : : X - T - =T
5 1 .?mmmm«m gt o5 ¥ ol wﬂﬁgww@w< PR
£ i el : e e T %aa%oam%%ﬂ%ﬂ%
”m Ww S : H! » > ;OL Z..* o ﬂ.Hﬂ.,LH‘LI iTO\/_/ﬂL‘;x_‘IIM,ﬁ
HERE Mamwwmu 186 ] 185 x5 - o A LT EEE LT E
LA W wwu t .w«n . ﬁn KF [ = .A_l ﬂ.w,_ ‘.:_._ ,O - _.Tl ri ‘ma
W me T HV.H A O_EH_ ,q‘qﬂr o_-_ @M‘mﬂogaﬂnom#ﬁn/gz*o‘\l :\UrLAT
..,f,ﬁ,f ” mwv «. m * io T Eﬁ fis) —_ o 1ﬁA| ZT B ‘Mo ~ = R R HAI ~ jn
H 15°) s D& T i T N o mTijﬁyms_E%
% e Wt LR 18a] |2 NG mr = s rir o o o P <V%HH
m& . HEW MP. prsoliioes iy x_.o ,A_Az.:o‘clwlﬁﬂ ~ = = W
z SERRR e P i §°L B = W = + LT = & 5
: 11T - LR < . = am%h%l%@
mm ,,,,,,,, 4 A = = T mw Y N W > o s
m v 0 ) o or Lwroo,nﬂ(\cuna iy
3 Fp2 ¥g¢ W ol z M A N = _ W o < F
T L I I m - 3%5 o w7 Bl
G ® wﬂﬂﬁom%éﬂhéﬂoﬂﬁé
o G L F B Lfﬂ%ﬂ
< 3 Lo CRea
AOﬂlﬂﬂ_im»;okﬂg
Aoﬂm%m_m_/ﬂﬁ
Aﬂdﬂ%




-+
Phase 2 (RS DL}
BS DL Zone RS DL Zone
. FEH
e [CCmarmE] B-Re
UL ARG

- FoH

sm | DLMAP | OLbumat

bl BT TTYETS

<O 4> Ad HeEH | 7] & wek

st @i FAVIZE AsE A$sdg. F
HA &g A4 73+ (phase 2)2 FA 7| A
& ¥ F UEE AAGL, FAVE VE F
gk flo] ol FA 7S @Ry e zpd A
HE A9 AAd T4 U9 28 A5t
9Er|2 A5 E ALt Axad HsS A
gtot o] ) st AES ) f17 2, 2719
Tt dSg& AMESAIRE ZF dAE P =
1719 Fo4 gt A=z Af 17 E
2 AR 2 Faa d9S 24gstd AA A}
42 7t & B EAAL SR g

A WA A3 A4 T2 (phase 3)AAE
;JM Aol ek AAH Sl Foisg

1& AHE3le 7IA=8 SA7E AEE
zm. ¥ dA 3% A% T2 (phase 42

7R A

)

E

ol
T AEE AAL, Ve Fo
f13t @Aglel SAZISH 71A= ko) Ads &
¥ 24" HH9 S5 d9 3§ Ao
NA=oR N5E AFT) &% AEH vzt
7PN, {134 13, 2708 Fa5 e AR
g 7t AE FhAAME Y Fug gYgns

ASHEE, 3G AF T 4R SR 7 F

(@) ZEEZ (b) FIF/3F B2 A5

Phase 4 (RS L)

RS Zone

L bl

o

AA ALgA S22t FolE
o}_g_@k] FAl /ﬂ‘-—g 70
<29 4(a)>9
A dE B
SANZ AZ

2 9
w18
% rlo o

z 82

4»

N e

R
iy
o .

T o xZA 9 A
B (preamble) A3 2}
FCH (Frame
A AEHEY
FCH o]l %+ 3% #a AE wAAE (DL
burst)S 9% AEE T3t = DL-MAP
Al x e 4 Pa A wAAE (UL burst)
& 9% ARE ¥ 9¥E UL-MAP WA
17} A& E5, 1 o] DL burst WAIRE o]
dv. UL-MAP AR #H$ di7E
g UL- MAP-MS #AIA ¢ FA7E 9%
UL-MAP- RS #WAX2 Yol dFdrt.
B =R Aletd Ald ded FA 7
A8, DL-MAP ®A A= 7]A= A%
o AlgsE Fu diY flo] JEHEH=R
t5] 3, UL-MAP-MS ®lA A& 937 df

o rie =

15 T O O = o O (N = 0
ool Bl ob
N

=
0

A T

T

N

A~
g

]

> o _11rn

b o> of O C
:[0(' }011 mlo

3



Azl AHgH= F3e g flo], UL-MAP-
RS WA el FA7] &% A Az AH8
He Fae U f30] dtHE
A=z e ATE ol gur|e fdats
FAZ) 3 #¥A 32k (RS DS Zone)dl M
ZIA =l A Bus Zg s FCH, DL burst
MIAAEE adE A o, A S
E ok Wy 271 et
HIAA 7 g ofoF 3t
= TAZNE Fdl AF A
W&ol UL-MAP ™ AlA+= UL-MAP-MS 4]
A EAEA At o] W, UL-MAP-MS A

M

fil
2L
ofy
<
i

g
i)
N
= "
)

X

A= Fatg die] flo] sepdEz Z3td
Sy JASH FAVNE AT ddste
b (MS UL Zone)ol = UL-MAP-MS A%

o FeWE 2 TEE UJd T4 g {1
S AHE-3to] UL burst HIA A58 dA$sch v}
Agor FAZIZF w25 E 449 UL
burstES Fdste]l V1A For e AdEs
+ 3 (RS UL Zone)ol A& UL-MAP-RS ¥
ARl et EE ZEE ANW Fag o

o
2 A%H.

Aot £9 Were s e F ol g
gou 7 Axte

FAd2 QPSK (Quadrature Phase Shift
Keying) ¥z A& 283195, A He] 7
S 2 172 H)ge A8 H 59 S=h8 AAd
S-random SIHHHE AlEste] oA A3 E
F-osksrsivk 0.0019 Aaftstd =58 Fy
£ 7HAea, 1) ZEde FE 4E 7

glol 10708} dioly A& te s A

v v T ;
“| —~—No Relay {lower bound with no diversity} i
—E—corwentional Relay System with SFBC OFUMA ]

Bymbo! Error Rate

4 & 7 8 g 10
SR (dB)

<9 5> Fug FIF EE Fusl A
o] OFDMA 3&}gF &= Al=" A%

N

Rls

& TU (Typical Urban) ¥4 a8 A143}
A1, Ad AL g¥sida A AT <1
g 5> &% ¥A OFDMA Al~®le A% o

2] ¢ & (SER, Symbol Error Rate) A%5& H
A4F Yok <29 59 dig AL FA7]
o] @t7|s} 71X = kY] HEwE o]F W 9o
e BolFm vk ©F ARV AFHA
ol Fug FUH EE F-3Io g tholHAH
o5& AA E3FI Aol v Bs &
At 4 9tk <Y 5> A Y By AMde
FANE B& Foe I EF HELE A 43)
AAR, GV} AT 7k vNE FosE
SAZI7E 2R ALEE H 99 Aes Hos
T, vPERE Bk AMe B =iolA A
ket v, & wdv|e NAF 19 7E Fo
o WER FAVIS BEy] e Aded w
g Ao Fup ddg At AL A
o] HES BT vt AAE Eoo A4
7 wpER ZoFe] AAH9 A9 tholHAlE <]
E I5S 98ty 2x2 ¢ ¥ BE R
qgste] Ageada, 71X FAT] Akl
A% o FE ¥ (SNR)E 20 dB2 42459

s
i
M
2
>

Aerd wAle aeigto =,
2 OFDMA Ax#"leo] Aol 107'¢
o)A ¢F 1.0 dB MAHAS
ATk <Y 6> LY Ha

o ox Sk L
“ Mo ot -
!
ro —% o,
e =

to
—D' ﬂd‘o

-7 -



LA ———— E}. ini ‘E“ 3._{
e Noy Relsy (lowet bound with no diversity) H
=~ conyentional Relay System with SFBC SC-FOMA
10" e e Sy STRC SCTOMA [11 R. Van Nee and R. Prasad, OFDM for
Wireless  Multimedia  Communications,
g w* Artech House Publishers, 2000,
& [21 D. Falconer, SL. Ariyavisitakul, A.
§ 10° Benyamin-Seeyar, and B.  Eidson,
"Frequency domain equalization for single-
w0’ carrier broadband wireless systems”, IEEE
VVVV Communications Magazine, vol. 40, pp.
; s 2 L : 4 58-66, April 2002.
SN (38) [3] Y.S. Kim, B.J. Jeong, JH. Chung, C.S.
<a¥ 6> Fa4 FF B2 B33 FA7) 7|0 Hwang, ].S. Ryuy, KH. Kim, and Y.K. Kim,
©] SC-FDMA A+ak g3 A28 Y% “Beyond 3G: vision, requirement, and enabling
technologies”, IEEE Comrmunications Magazine,
SC-FDMA A€ol AE o8] 98 ASS B vol. 41, pp. 120-124, March 2003.

ogFa gt <29y 5>¢ vRAAE, <219 [4] Samsung 4G Forum, “Migration Paths

6> 4 HAe =47 Qo] ANA=ZH v Towards 4G Networks®, Aug. 2004.

ko] BAR olFA Afolm, ALY [5] €24, “WiBro 7]%°|] IEEE 802.16 ¥&2

AdT vtER Bg AHde FAVE 2 ANYH7N7A", 5T A, A 253
Al 3%, pp. 60-63, 20083 3¥.

[6] S. Alamouti, “A simple transmit diversity

¢
o
X

iy
o fo ot L o

p
o
i

2,
ofo
.?l‘,
on
o
L2
£
k)
l-flj
>
=
)
o
= Hj
g o2
1o
2
o

. (s}
ZA71 71X k9] Ad Asre] BAGe technique for wireless communications”,
AZ7} 7E FHFEE ALLE AL HEo|a, IEEE ]J. Select. Areas Commun., vol. 16,
nl2x moko] AME B w=Foja Aotd Hpal no. 8, pp. 1451-1458, Oct. 1998.
S Hed Ao Aot 1Y 62 B3 & (7] V. Tarokh, H. Jafarkhani, and AR.
4 9l%o], A% FA SC-FDMA Alx€e A Calderband, “Space-time block codes from
T AA 10749 AR oy 28 FFAA & orthogonal designs”, IEEE Trans. on
10 dB AP eSS gels 5 gt} Information Theory, vol. 45, no. 5, pp.
1456-1467, July 1999.
[8] N. Al-Dhahir, "Single-carrier frequency-
7.4 = domain equalization for space-time block-
coded transmissions over frequency-selective
B =RoH= ag MHx ZA7] 7)ure] = fading channels”, IEEE Communications
gl Zzh BE R3S A x€S e 23 Letters, vol. 5, no. 7, pp. 304-306, July 2001.
OFDMA A% A2€3 A3k 832 SC-FDMA [9] JH. Jang, H.C. Won, and G.H. Im, "Cyclic
A ANxd BE Hedto AFsPy w3 Prefixed Single Carrier Transmission with
A HEA A7) 78k AL 98 9o v SFBC over Mobile Wireless Channels’,
oS Aoratyrt, Aoty uwrAle] wal Z=A7)¢ IEEE Signal Processing Letters, vol. 13,
guty) wmE ZA7)9 )X Alolel Ad Al no. 5, pp. 261-264, May 2006.
o wel =3 gae MeHon Apastomy 10 IUF, AFAH, “SC-FDE A=A
$2 Aol AP AT + Agich HelMAE ZlE W, @EAlsteE



[11]

(12]

[13]

[14]

A(FE2), 3378 8F, pp. 1043-1052,
20081 104.

R. Pabst, etc,“Relay-based deployment
concepts for wireless and  mobile

broadhand radio”, IEEE Communications
Magazine, vol. 42, pp. 80-89, Sep. 2004.
D.Y. Seol, UK. Kwon, GH. Im, and E.S.
Kim, "Relay-assisted SFBC single carrier
transmission over uplink fast
channels”, IEEE GLOBECOM, 2007.
T.W. Yune, J.B. Lim, Y.C. Cheong, and
GH. "Tterative  Multiuser Detection
with  Spectral Efficient Protocol for
Relay-Assisted SC-FDE”, IEEE
Communications Letters, vol. 12, no. 3,
pp. 182-184, March 2008.

fading

Tm,

A, “FRg T o)F EFNE A A
2 Ad "Heo] Zwk A Ala®”, @5

AAAREE =F A, 148 43, pp. 815,
2009 124,

4 3 A (Hui-Chul Won)

o T3¢
¢19984 2% : ¥EFT Y HAAA
71 &8 (F8HA
¢ 2000 2¢¥ 2T AAHA
7183 (F AL
© 20049 84 : xFF W HAHFHE T (£
BFAL)
* 20040 9¢ ~2006d 8€ : A AR EAAFA

DL

19004 2% : Aevistm 7
FE et (FohAp)
1902 29 : AevEE 7
: FE ot} (FeAAD)
© 1908 89+ A Tet 7T Bk} (FatUAL)
01098\ 9¢ ~1999d 2€ : A&t FHFHA

NEdTr EEHdTY

® 20053 39 ~2006%d 249 : University of Massa
chusetts Amherst 249 u

¢ 1999 39 ~&A) : g7t HFHIT
LaRTAT

3}
ol

ol

|=]
£



