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A Study on Clustered OFCDM with Transmit Antenna Diversity
and Coding Associated with Frequency Spreading over Frequency
Selective Fading Channel
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ABSTRACT

This paper improves the effects of clustered OFCDM scheme considering the frequency diversity effect over a
frequency selective fading channel. In OFCDM with frequency domain spreading compared to OFDM, we can
increase uncorrelated symbols by frequency allocation method of correspondent symbols over the same antenna
and differenct antenna after spreading. The simulation results show that the performance of proposed system is
improved by approximately 4 dB in 0=0.02usec, the performance is improved by approximately 2.5dB in large
delay spread in a 12-path Rayleigh fading channel with overall the root mean squared delay spread and the
maximum Doppler frequency of 20 Hz. Also, the required average received E,/No at the average BER of 10° by
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optimum method is improved by approximately 2.0 dB, compared to that of STA-OFCDM with frequency

rearrange. The new method does not require any bandwidth expansion any feedback from the receiver to the

transmitter and its computation complexity is similar to clustered OFCDM.

I.ME
34 o)’Hbeyond 3G)e] Pl ©]F FAlAI=H]
oA 8= PYIRE] Fo UELA:E #e A
A =& s3ES 7R B HE UIEHARAN:
radio access network)®} T2 AZ2 FIF QIE |
o]2x(air interface)”} e ojofsith. IESE A|~E]
T o vtAcEw Ry AET 3HFlA
100Mbpselde] Ao dHofel &S 7K 1%
glole} A% AMulaEe A|Fo] rhsdloksith o]y
3+ Aol A Multi-carrier  CDMA(MC-CDMA)9)
74k & OFCDM(Orthogonal Frequency and Code
Division Multiplexing) Al2&o] JS =gk
A A& AEe A9S BoFEgl gl
TYS T S VEHIE ukkt 74 Ad &
7ol t-g3l7] 8] OFCDMA|2Jlol| A 7P ShkA]
Z(VSF:variable spreading factor)7l'd<S =3+
VSF-OFCDMA|2=5o] AIRFE A", VSF-OFCDM
A|2=Hl2 OFCDMS] AJ7t#} Falg= g Hela gt
A)9=(SF:spreading factor)7} A7x, Ad ==, F
A "HA e, T " seelEel] w283
2 Hzlele® A7 IJd”' = OFCDMA|2E]
oA VSFAS AREEReZM sl 5 QIE
oj2E B3 te A FXE 7K AgE AlH
A o9 2R A(very small cell), 215=9] A(indoor
cell), ofo]&#|o]E Al(isolated cel)¥} & =27
99 #7(local area environment)ollA] TFA3E AH]
25 3807 AMEShe Aol 7bseith
ghH, o]2lgh At} o)/d(beyond 3G)A|=HE 9
a4 A= JE OFDM 7I¥ke] HElAfE]o] A
2"olA FAR Fo] sl Ao A o Als
29| H|(PAPR: peak-to-average power ratio)S
ol FIF HoHAEE &7] A A7t 2
=3 Stk & tF dEHUE 083t COFDM
(coded OFDM)¢] FulkEns o] 79 F2=H
2 U] o 79 HEHUE B3l S48 clus-
tered OFDM©] At A, Z clustered OFDM
<& F#2=E¥(clustering) 9 ZH(coding)©] Zo] &
dd FHE AREM g= £2E F5(Reed-
Solomon code), Z%+ -5 (convolution code), EJXE.
F(turbo code)T2] A ZPE T QIEIE](inter-

268

leaving)®l 2157} A&E Fukgadd 24X AM8H
Qs AT Y F4 HUE B8 AsE 4
Fel=E(cluster) 7t FHZQ Heolde A o
o4 (uncorrelated) A1 48] Z712 Sl Tho]
HAE] 895 da {3538} o5 & FT/PKF
o2 FGS B agFor wES ol ®
3k clustered OFDMe] 3hfe] EWH3 He=
PAPRS clustered OFDM 9} U3l Y 4 A
3 ZbEe] QHuel] tiE FAE HlolHES HA
T tdol] ksl Fule to|HAE o5&
S7A 2 4 A= Al(Antenna Interleaving) OFDM
Hr2jo] A ksl At

2 =olA= 100MHzO Ad ti9Es 7k
OFCDM Ul #3l 74 H&ES 73t 7]
£2] OFCDM¥} clustered-OFCDMA]2=Elol]  #3)]
At T3 PAPRS £°]7] $38l clustered
OFCDMA| 2Rl X F=3}4= tho]HAElS STis} Al
4 4 Jde S APEta OFCDM Hla #-4

]

IO. AIAED BE(System Model)

2.1 clustered OFCDM T4

21 tolHAE oA 1z dHogl Wz
AEL a2 7P8% AA7IM, 0 ¢ e 4
e}t A7 FH9] A9(index)E YERATE FEH
N 4 gelHAE] dHUE ZHA kA $4 2
Huel 9= Fo wizd dHeoly Ame p
7133} wlebA clustered OFCDM Q1395 AR
3k S41 golHAJES] tigk 1Fde o 2ol

ok
o N

-

¢

f

0) 2.(1)y _ (a,-_;,O) Zm0d2:o
(©) bw)*{(o,&,;,j) imd2=1 @

s

FA7 = S el TholHAE S"o] 1L
HEI ZF 21 AEHYelXE 0)4d4EQ0 OFCDMA
7t F17F olFoiRYa MR o7IA AIRE F
715 913 AE golie tE Az A AWA
Az tis] FEEARE Aoz itk AHE Eo]
o] NZE T BE PR AT Fo 48

www.dbpia.co.kr



9 AdelN Fo4 B3 A% 299 ALY oluAEE -

A cheluel g 2 Bakgstel A 9Es

% SRR
de @ 57z ) sl e e

% : 2 e 19 s
AL B7) Yo HTFORM 1A A ¢

Btel kAl $2 Qbetel maA bl 9
slel A o)5 e ANIT. mreb The Az
0ol BAY 4 vk

€ = A | ) ()t ()

Nd2+3 . .
+ ; yi (n)e, (n)dyy" (n)
n=Nd/2+2

Ny+4

+ Z]Vy(n'f (n)cy (n)dy" (n) @

[—)

A7 o) (n)& FAlE FRKET
A S Qv gdEl AE Y
T2 OFCDMG‘J% ote] m¥A Huk
=9 ] F3& Ytk 449 A
s S HsHH FREET me] 9] A
& TgoEA BT mE 71 Nay +DF
Atk LA 20 otElvke] kdA 2
Qteufol] tigh Fukpyl me] Ad JF~ $H
vt 24 dye a3 o] vERd ¢ ok

A=ﬁ
oX,
e
&
flo
~

E&
o
K
rlo
=
g

1:)

3}

Ot

mi
3
A

lo
E (
moolfkg
O X
(N (. Ty

=
Of

Ll

i
filo

¢

o

m+ N,

k0 <N,
m+N,,,\q ]2 & m<n,,
m+
Fen_) 1 6D N <m< N—N,
s, LT, MZ\Q g < g
L E :m > N, — N,

(V. —m)+ Ny + 1 ==, ! o
3

B =RAME Nag= 19 A57F AREIH 2
HEEE WAl 7 Fakgute) Shat Alﬂ*L
Z¥zye] FAlctevel] theljA] wthE ARk} Fupae
FAollM ATt o71A A ARE A5 i
A Fule Aarde] AEe] As ge tEt ol
F3H

Npy—1 SFp—1 SFp,.—1

%= Mo ()R @)

=0 m=1iSFp,n = jSFr,.

Fo Gl

A AE YAEE]R(de-inter leav-
ing) ol BHIE AlEX~ A

BE BUS7I9) gl

WS =3 Max-Log-MAPY| 7125 & BHE ¢
F(turbo decoding)®] F~3JH T},

2.2 HMloksk=
Egtatal

B A Oﬂf\ﬂ:— clustered OFCDMA|Z=Elof|A] T}o]
HAE] o]5& Huislshr] #1gt HZH 9 & Al
orsity YT Dﬂoix] Nele Baksals 7pPgsich
A7IM T= AN B AEES A AE HAEs
UERITE Foj Raidelteld ISI7} A< gitkw
7Hgt weEbA, Ao F AdEL SR
Folu thEkeate] Pk 2 B Adex E
Heo|golt}. FoAX Ads AH-3f 5T )
do] ZHY #Ho|dolujglz A thguksale] o)
Ne Zue= xmmo]r;} olAL 4 7H,] OFCDM
Pk e 953 4%5e JEMu@eTEHE $
4l BERY| tj3t = ?‘& FA HEe 7}1‘), A
FRIFIES s Fshick 1#E=E, 2G)d
A HolFe 5YUS 4259 A A 7 o
ol tigt Fukpuls s HHIFo=ZH clus-
tered OFCDMS] 458 FIAZ = Ak o7|A
21 QHEIYe] k13 k29] F4l otEuke] FY AE
o & I vhy AT Zo] vERE 5 Atk

clustered-OFCDM e

l

ol

of
:
1:

(

M

>4

Ry o= E{H,,(f)Hy,(f+A4)} ()

q7IM He AdY Fo4 $HS Uiz A=
a9 1904 B = A3 2ol she] QL

$2 ol 4B Azlg vehdd T
ABES S7RI717] fEiAe 22 A A
ZA Rued 7S FolAoksit) whebx, 17 19
A HoF= W02 clustered OFCDMe] g
58 9T F Atk F Aotsle dye 22 ¢t
Huelxel A2 g2 Ul e Fag it
Lol FY AEE 1Y 9IS v Fus g
Holge] Jido] vdrs FY AES Hixgh

N
o o
)

o] b A% SFreQ W FI5
) AR FE SFagNE 25 g g

SFeralNnANS) 2ol A%k 7} SHezte)
Jpws) vk Jbgehd cllulels) B A
S& guyol vrky /H9E 4 gk

269

www.dbpia.co.kr



521818 =2 4] *06-3 Vol.31 No3A

(i) 22 <oHElY 71819 SFre/Nnle] 5L A
£9| o4 7%3]% Hoislalr19le L A&
7 A2)Z Ne|SFreg2 3HTE 03714 Ne Hukgs}
FE gt Fu ke FY AEY Ut B
STE T AR Y TR de
rms A o] 42 A AEZNY Tl E
A(uncorrelated character)©] Z713Ht} B =FojA]
= HHkETl Zu]E(SR:subcarrier rearrange)Z 3
A&7 2 g

L

WH&

21

T8 1= 719 OFCDMAIZHSY shel &
2RFE Vel A FkEal S-S JERa 19 1(b)
£ 71&°] OFCDMAIZ=H9] 3hte] F41ke ol A]
Y AES R Fo ] AgE Huishl
FRkET IS UERATKSR). 28 1), 7
= T QHUES ARst Ze2H"HS 3 4
o] FukEul s FAR Fua @9 a9
1(c)2] 7A%*H OFCDMA|ZEoA ()THS T3}
= /\]/\Eé]_i #3223} W2)(suboptimal method) 2.
2 Aojgity 19 1(d)9 A" ) ()Y clus-
tered OFCDMA|Z=Hlo| A F3l4= Tho]HAJE] o]5-&
HdgaHoz 23} W2 (optimum method) o2
Aejgitt. SRS 7R FakEulego g o] g

Y ¥V o
V/7/¥eaN \— am |

Y\ . 70N

2! 1. OFCDMA|ZH9] Rukbsl 8% (1) Fa5 999
S AFAEY(STA). (b) FukEs AuEd £ solE
(STA). (c) FuHe3} 373} -2 (clustering). (d)F4F
ko] A3} Sl2(clustering)

. Zolds 714

19} 38 2= A7 $83% By EJrﬂ}UlEi
9} OFCDMAIZE]9] H5:417] B2 tololasd s
HoAFal 9lrk

270

1. 2oy viehe.

=]

Number of antenna branches
Bandwidth
Number of sub-carriers

Nrx=1,2,Nrx=1
101.5MHz
N.=768(=131.836MHz)

Number of sub-carriers of

each antenna(clustering) 768/N1x

7.585 usec+Guard

interval 1.674 usec
FFT size 1024 points

Data modulation QPSK

Spreading factor SFrime X SFrreq=8x16

Turbo code(R=1/2,K=4)/

Max-Log-Map decoding

OFDM symbol duration

Channel coding/decoding

Number of bits per packet

183bits
frames

pilot-symbol assisted

Channel estimation ..
channel estimation

| g

N, /Ny Tomes

| Chard | [

bl interval HH—O

"nlﬂm Data
mcoder madulator

dm

insertion Transmitted
signal

Interleaver
Two dimension
spreader

{2) Transmitter

I _| Twbo |-

Hie lecod -
0% Recovered

data

/K] 7] TZ

Channel

Givard
interval
deletion

Received
signal

2! 2. clustered OFCDMA| =Bl 2] 4

I3 29 clustered OFCDMW]S HolFa 9]
ot F27164 o] HE "oy HIEE R=1/29
F= E{(code rate)?} K=42] F<(constraint length)
< 7 HE Z==2 AI3gEARY 1zgE b
oJe} Al E& QPSKE WZEE WHEHE uofH
NBZE Ne| SFre (=768 [ 16=48) HWE A|AXE
7 ARE w2 wxEoxitt. WE volH
HEE AE AJfEZ i3] FaE FGox
eSS HEE Fo $4 telHAEE S8
clustered OFCDMYW2ld 7|22 % Nplle] <t
Uz dzgEnh 7o) $41 kEve] dd g
AR Fake G 23 BHSFrinexSFrreq = 8
x 16)°l 93 Fat=]ojzict g =zt FHY

g g vole} XHHEJ’} HEIEY A Ea HEE
ﬂ“ﬂ e AE AELE IFFTO 93] Ne =768
Re] Fukeas 7R OFCDM/“E N ES-AR=E-
oA 8]a1, 7.585usecZo]e] X E OFCDMA
B 1674,usec4 B3 K714 cyclic prefix
£ AFSo] SRR 7 4] QHEVellA FAE

>
v

www.dbpia.co.kr



R T A9F ol AdelA Fukg s AFE 293 FALH L ol HAEE -

al 2l 4= dddo] Holds A
EEL'W_ 73 L‘HZ} o714 rms RAZAS g pusec
] FL fd Hz)l L= 1272 A
sk dldalo] #Hold Ad(ex-
ponentla]ly decayed Rayleigh fading channel)S 73]

V. 29| &8

S Y = dEds dsE ARE §t
ko] oMU 4Al(STA:single transmit antenna)<]
Aeole &4 MY & Nx=1, F4 <Y F
Nry=1% 7?"45“3} iﬂi"\ﬁ‘ﬂ “"5101]*1 2 <t

B 4= Np=2, A QB 7 Nee=1S 73k
F=  S(code rate) R=1/20|11 e;’f}(constraint
length) K =4S 71X HRE 3=5 7Pgsta Wz
212 QPSK, HEE AxTe AwWd w3vd A
=2 NC/SFFreq (768/16=48) 2 7143t} wiek 768
Mol FRkEulE 7183t STA-OFCDMe] it
PAPRE 28.85dB°|1l clustered OFCDM<e]
PAPRZ ¢F 25.84dB=Z ¢F 3dBS] PAPRS =Y &
Atk wEp FEF7A 3dBRAE SEVIE AR
S A A telHAlE oSS TR
2A FL AES 22 vl bgE Syl A
A3 ggtomn Fu tolHAEo|S of%
des 2 12 & Aok AR} T 999 2
| sa%}t SF1imexSFrre=8x16 2 7F43I3t: 18]
31, 7.585usecdol®] EiE OFCDMAES 1.674
usec®] RH3F FZHA7IA cyclic prefixs Aol
SEozich F wkEate] rms A4S o pseco]
3 FHd =28 FH5ee fd Hz9 L=127E A$
drHor sk ddde] Held Ald(expo-
nentially decayed Rayleigh fading channel)& 714
gk w3k Zhzhe] F4l QMEuERE Zhzte] -’F’\
JElURS] Flolde JE 4T Hddel &
7RItk FA71ME shue] <V E}O]tﬂ’\l‘;]
ol aHEI ZF A QMEUeXE ol
OFCDMA| 28] A7 5717} o] Folxithar 7Hg3h
ot oI A7 BU)E Y3 AE Egelhe e
A2 Adel S ARl ol Jasioe A
o2 Fth 71M Ne & F Fukbyl 2 Jeh)
W Me Tk 99 9 T AEE el
= ¥Rkl 4%a set of identical subcarriers)E
£ 7o) 4 el Zelee
& 98 A&H Bk 2718 etk =9 ¥

Al FE AES 7R R

r& oo ru[m

P

L bR o) gicks AHalNE 2o
Fukg e AREF 08 HUS 59

Y 5% A=3849} A=169] STA-OFCDMA]Z2=E]
< gy IYve 133 AxFlcs B

g Q3 7129 clustered OFDMY SY3l A]~E]
o7 1A Ak 2#Y A=8, A=1<] clustered
OFCDMA| 2R 2B fa It ozl 5
e 99 S T BaE FU ARE Az o
E YR AFFozn FaTd Y A8+
g ke BHes 24 Wl A-4sQ)

clustered OFCDMA|Z=8llo]1 Fukiul i) S(SR)
< 7R Al=EHE AR T AE 4 SR
ok opzl 22 okEUelN Y AlE9 o4 A
g5 Husigtoza A3} W4 (optimal method)
2 E 4 ok At"E FHAF wH2(suboptimal
method)¥} &3} ¥2l(optimal method)2 T4

A8 o] Zylz y)FEe] WAl HlE] Aol T

o

2o 94 ok = e A e e
Stelte] Q1Y Rukbmhe Aol AR ok
gely we A SeAe Aol gl Fe4E

™ T T T ™ T T T T T T T
. - B STA 6 COMN = LRt
. STA DECTM with SR Muset)

01F

~a 0 Chastos sl OFCOM it SN2 M= Al
-\ - # Chustensd QFCOMNY =2 Noe=1 Al
\ — 8 Chunton ol QFCOMPE1 -2 Nt A1)
ANV

Average BER
[=]
2
T
s

m
&
T

-
L

fd=20Hz

a=0.02psec z
\ *
1E-4 L L L L] M I 1
8 10 12 14 16 18 20

Average received E /M _ per receiver branch(dB)

O8] 5. @& A8kl A clustered OFCDMA]Z%]2] BER
o

27

www.dbpia.co.kr



T T T T T T T
'-._h_‘_\_" -
10 R f
A
Cl
W N E
W -
= -
o
b &
z -
10 E
fm20Hz
o=0.3usec
10" 1 1 1 L - L 1

-] 8 10 12 14 16 18

Average received E /N_ per receiver branch(dB)

200 -
195
150
185
180
175
170
165
160
155
150
145
140

fid=20Hz 5+ STA DFCOMM =1 M =1}

TA OFCOM wan SAP#-=1 H 1)
B Clustarss OFCOM with SRPE <2 8e =1 Aell] 7]
A Chutberss OF COMM: =2 Mol Ae1] 4
- Clustarsd OFCOMM. =2 o 1 Ay J

T T T T T T T T
*

135 — o

130 v b H

125 L] o - B
120 L . - E
15 propoend proposed al)

10
108 F 3
100 .

001 01 1

Required average received E /N, per receiver
branch for average residual BER of 10°(dB)

r.m.s delay spread oiusec)

2 6. & A FAlolA clustered OFCDMAIZ¥S] BER 12 7. fd = 20HzolA clustered OFCDMA|Z¥19] Ful<= tho)

| dEh dusid A9 Frel FESE <l

4 FHkale] 5 AEe] oE VS SE A
F=7] "otk 7| A=A A=16%1 F2]o]
A=384%1 2ol njg] Aso] FFETE AdH
A3 ARl A=87he] TEF FEE VR 4
55 72 gAY 2709 <HUR AG3h uleiA
olgst S FAT 4lEe] 4Vt TN EN V)
F9] A=167} A=384¢1 X|2Elo] nla| Aso] 34
Hoh v AdZMe Sy 949 Ade] =
d wslz ddl A=19 F9-ok A=8% A e
FElLte] TY AESANelY] AHETt A9 2w
2 Tho|HAJE] o]50] Ae|

A=48%1 F1lE3}l AJul| (SR:subcarrier rearrange)
& 7R A2 QoA AW 5] 20E B
T HEATIe HFEE Pelgtal & ¢ vk H
Azl WAS AMEEIE FIg To|HAE] 0|59
Z7t2 HZs w2e] 79 STA-OFCDMel HI3|
2dBYHE AT WIES & & Jdtk 19 62 =2
ol el A clustered
OFCDM?9]| 445& Uehdth && AdFHlelye=
A3 Fukdal 4AE7Re] o] goldh oA
A7 FHkEsAlols g Fuke Tho|HAJE o]
55 45 F USS vttt mebx V& A

F W27ke] A3E Abol7t A9l fitk Eg clus-

tered® EE A|ZFo] To|HAE o]59 FHR
71%2] STA-OFCDMeol| I3 A5o] $=3ltt

a8 78 rms AAEH] w2 1079 Fd o
#9] BERe| 93 4=l <V 27 Es Hi 4§
2l EyNos Yepdth 1% 72 100MHzS] tj9Z
oA QEL ThelHAJE] §HO] FNr=1) AA T
Ako] eF 0.6usec7MA] F7VE wWebx  QFEE BT
T EfNo> A Fite] S718 el wet ok o
oJHAJE] o5 FTlsto g A4S & 4 ok

]

d

272

HIAE] &3}

g, AN FrHo)ol ¢k 0.6usec BTt AR X
A€ v AR ARe] 7tE ks 2L Ha
A+El OFCDMAE Afoldl] 41243k ISV} A6}
W&ol == Bt 4l By/Now S7FHl ok
Hukbel ARujES 717 STAAIAE T Raksal )

& 712 A=482] clustered OFCDM2] & 4
EAtole] o]AAYY} F3] ABE XA A
Tlo] 2 AlEAlolo] Aol woma FRSh
To|HAJE] o]58 dgozH Aeo] IAsITE F
wkenl AQuES 7 A=48 2 clustered OFCDM
A AlzEle HHo] 2AS WSl FHkET A
HE(SR)S 7H STAAIZH] HIs| 2dBAs s
S G 5 Atk aEa A=4891 HA g
A=19} A=8%] FHA WAL FIHRE 71K 4
B Apolo] AHmrt vhgog Ful tho|HAJE
o]5¢] Z7IE 7|E Al=EQ) A=16, A=384°] H]3|

Aol BB T 5 Aok

jus)

V.Z2E

Aok HAe] wale 1079 275E BERYA]
STA-OFCDMell H|gjx= & A 3Ko=
0.02usec)ollA 4dBAE A5 o] T T A
o 8ik(0=0.3usec) A= 2.5dB71E2] A E
Atk m=SE ARME FHHs) whalS Eke A
< 71 STA-OFCDM#} Hlwshd 1079 &75e
BEROIA SF2EHdl 93l Falg= tlo]HAJE] ©]
55 Susigezn A ik Adagle] 2dBF
=9 AT IS AIZ F Utk ol AltH
WAl ofE g9E Aoy FAVIZRE] 4171
29¢] J=wl(feedback)oltt 71E9] FH2EY W
o W3 o Be BF=E ey ¢ga 4 &

eIl HEe) 3dB 7HalE A7he) 43 A

il

ofl >

www.dbpia.co.kr



=
T

i

(355 A ol AdelA o Gt AFE =P SAAH L ol AEE S

29 FZ7] AR 4= 3 FA F tholn|
Aol ¢J8] STA-OFCDMel| Hl&l ] 4dB A%

o A5 I M F Y-S evidih

ikl

to

Mo
rot

[1] S. Abeta, H. Atarashi, M. Sawahashi, and
F. Adachi, “Performance of coherent Multi-
Carrier/DS-CDMA and MC-CDMA for broad-
band packet wireless access,” IEICE Trans.
Commun., vol. E84-B, no. 3, pp. 406-414,
Mar. 2001.

[2] H. Atarashi, S. Abeta, and M. Sawahashi,
“Broadband packet wireless access appro-
priate for high-speed and high-capacity
throughput,” IEEE VTC2001-Spring, pp. 566-
570, May 2001.

[3] N. Yee, J.-P. Linnartz, and G. Fettweis,
“Multi-carrier CDMA in indoor wireless ra-
dio networks,” PIMRC’93, pp. 109-113,
Sept. 1993.

[4] K. Fazel and L. Papke, “On the perform-
ance of convolutional-coded CDMA/OFDM
for mobile communication systems,” PIMRC
’93, pp. 468-472, Sept. 1993.

[5] Kwan-Woong Ryu, Yoshihisa Kishiyama, and
Yong-Wan Park, “Investigation of STBC
and TSTD Transmitter Diversity Effect
Using Chase Combining in Spread OFDM
Broadband Packet Wireless Access”, IEICE
Trans.Commun, Vol.E89-B, No.5, May. 2006

[6] KwanWoong Ryu, Yoshihisa Kishiyama,
Hiroyuki Atarashi, Mamoru Sawahashi, and
YongWan Park, “Investigation of STBC and
TSTD Transmitter Diversity Effect Consider-
ing Frequency and Time Diversity in Spread
OFDM Broadband Packet Wireless Access”,
The 9th CDMA international Conf, p2-12,
Oct 2004

[7] H. Atarashi, S. Abeta, and M. Sawahashi,
“Variable spreading factor orthogonal fre-
quency and code division multiplexing
(VSF-OFCDM) for broadband packet wire-
less access,” IEICE Trans. Commun., vol.
E86-B, no. 1, pp. 291-299, Jan. 2003.

[8] A. Sumasu, T. Nihei, K. Kitagawa, M.
Uesugi, and O. Kato, “An OFDM-CDMA
system using combination of time and fre-
quency domain spreading,” Technical Report

of IEICE, RCS2000-3, Apr. 2000(in Japanese).

[9] A. Persson, T. Ottosson, and E. Strom,
“Time-frequency localized CDMA for down-
link multi-carrier systems,” [EEE ISSSTA
2002, pp. 118-122, Sept. 2002.

[10] H. Atarashi, N. Maeda, S. Abeta, and M.
Sawahashi, “Broadband packet wireless ac-
cess based on VSF-OFCDM and MC/DS-
CDMA,” [EEE PIMRC2002, pp. 992-997,
Sept. 2002.

[11] L.J.Clmini, Jr.B,. Daneshrad, and N,R. Soll-
enberger, “Clustered OFDM with transmitter
diversity and coding” IEEE Global Tele-
comm. Conf., Nov.1996,pp.703-707.

[12] AN.Barreto, “Transmit antenna diversity for
OFDM based W-LANs with a priori chan-
nel state information,” in Processings of
International Zurich Seminar on Broadband
Communications, 2002 vol.l.

F 2t 8 (Kwan-Woong Ryu) A3
19979 28 Ferietul Zxkest

7 =4
1999\ 2 FEthdhul Hakest

I At

20061 29 i AR B4
38} 1A}

2004 2¢~2005 1
NTT DoCoMo YRP 174~ Internship
<PA)Eol>  Multicarrier  CDMA, MIMO-OFCDM,

Binary CDMA

e
i
e

g} & 2 (Yong-Wan Park) A3

1982\ 29 ABEE [dAEst
7 &4

1984 29 ZBEU A5t
T AAL

y 1989 24 78 FHU HAF
gz} A}

1992\ 29 & FHU [WAF
g3} upr}

19923 10€~1993d 129 AYFUo} FIhe}
Research Fellow

19943 19¥~1996'd 8¥ SKT7|&AT53

19961 99~AA] FFtishn FAAPYRFERE W

20001 1€~20001d 22 NTT DoCoMo 74 ZHws=

20031 1€~2004d 1€ UC Irvine WE-nl4

<ol FAE2, YAEEA

273

www.dbpia.co.kr



	주파수 선택적 페이딩 채널에서 주파수 확산과 결합된 코딩과 송신안테나 다이버시티를 가진 Clustered OFCDM시스템에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델(System Model)
	Ⅲ. 모의실험 구성
	Ⅳ. 모의 실험
	Ⅴ. 결론
	참고문헌
	저자소개


