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Abstract

In this paper, we propose a selective DFT spreading method to solve a high PAPR problem in uplink OFDMA
system. A selective characteristic is added to the DFT spreading, so the DFT spreading method is mixed with SLM
method. However, to minimize increment of computational complexity, differently with common SLM method, our
proposed method uses only one DFT spreading block. After DFT, several copy branches are generated by multiplying
with each different matrix. This matrix is obtained by linear transforming the each phase rotation in front of DFT block.
And it has very lower computational complexity than one DFT process. For simulation, we suppose that the 512 point

o] =72 200631 35U SY Sad7A9AGe A7) Aol 9Jsted 9F=-2(This work was supported by the research
grant of the Chungbuk National University in 2006).
FENEY AT ¥ FFEARENATA(Dept. of Electronic Engineering and Research Institute of Computer, Information &
Communication, Chungbuk National University)

= F W 3 20060828-100

- FAGELR ;200613 129 279

248



OFDMA A8 213 A 26 PAPR A 7+2 9|3 Xeld DFT Spreading 71'H<) AA% A% 7t

IFFT is used, the number of effective sub-carrier is 300, the number of allowed sub-carrier to each user's is 1/4 and
1/3 and QPSK modulation is used. From the simulation result, when the number of copy branch is 4, our proposed
method has more than about 5.2 dB PAPR reduction effect. It is about 1.8 dB better than common DFT spreading
method and 0.95 dB better than common SLM which uses 32 copy branches. And also, when the number of copy branch
is 2, it is better than SLM using 32 copy branches. From the comparison, the proposed method has 91.79 % lower
complexity than SLM using 32 copy branches in similar PAPR reduction performance. So, we can find a very good
performance of our proposed method. Also, we can expect the similar performance when all number of sub-carrier is

allocated to one user like the OFDM.

Key words : OFDMA, PAPR, DFT Spreading, Selective DFT Spreading, SLM

I.M E

OFDM A|2®l2 749 glolg A, UEAR
#Hold ¥ impulse F-&o Wit A4, T fast
Fourier transform(FFT) 712 o]-& 3 &34 <] hard-
ware 743 22 AAEE A AAY olF FA
< A ANXHOZ A FE vy 9tk OFDMAE
OFDM 7|5+ o ALS-AF & A 2”02 o3t
OFDMS| 2= WS¢ Iug S8,

J#u OFDMAS OFDM3} w3714 2 & #)
ZOE o] &3 M FHo]M E2 PAPRS BAA|
71e Av @3& Zheth £ PARRS 2He 4
3T HPA(High Power Amplifier)& E331HA &
HAY A2 A =, ol 2359 Y AgE
HEOEN OF Ao A5y dAE ATE #AA
25 U, 7 Rukdnts 7k S fENd B
ghoolvel, g 9 M4 =& IA SR

olFA A FFol & 4Y&E A= PAPRS
A 78}7] Y3, clipping, block coding, SLM, PTS(Par-
tial Transmit Sequence), DFT spreading 53 722 7|
£E0] Wol dFHAh A clipping 71" {7
TFA0] 7Fz&tA 9 out-of-band radiation®} in-band
distortion . 2 Q13 A3 FHo] Ad}EHE GdHE 2
o Block coding 7'M 43¢ HI glo)
PAPRE 3 B oW E ABE & AT, Febsel
#7b 271848 Aol AFHOR 27T,
code rate > 3A HojA W &&o| A Jupch,
SIME 543 FE o 944 HEE F3h o
FoA 7HE W& PAPRE 7t HlojH A|FAE A
gt Axsta™ pTSE Rutdne o A9
cluster2 }70] 1& PAPRY] AS7} HEE H3

o) rotation factorZ F3te] A&, o] T uhale
A4 AL 53 HEAZY g3 glo] EfFeR
PAPRS A7 4 YA o7 Mol IFFT(Inverse
Fast Fourier transform) B-2-& AHE3led A2 A
Ak 9 ERE7E A 7tk vpA®o® DFT
spreading 7|82 IFFT X 2o %A ¥E A35§ DFT
Agshs WHLE F7F AR glo] Z PAPR A7t &
HE ZHe Ul F& o Eosy ol

B =Rl A= OFDMA A8k &3 AJAEl oA &
Aste 2 PAPR #A1E sidsh] A% YHoR
A€ 2 DFT spreading 71" & A&7 Ald@ct Ak
2 P2 71Z2) DFT spreading 7180l A4 B4
2718 Ao 2, SLM 714 3 DFT spreading 7]
234 FUE A=tk &, 27 o E dEd 9
A 314 & DFT spreadingS A3 o2 749 co-
py branch& ARE3] o] F 7H 2 PAPRE ZH= bran-
che] A 3E Mgt} T2t A 71HLE copy bran-
chE AHEFH o 1 SR/ F7HE 48 8
7] 918 dhe] DFTRHS AHE-3tY, DFT 238 A3
o 3 A9 Z7] thE matrixE AHSE HE Az
3t} o 7] matrixel] 93 M A= DFT oA
9 dY dolg A JAE HY HEFeEN ¢
o]7 X4 matrix7} DFT Ho 4 A5 FAE A
< om gt o8 § matrix S-S DFT FolM el 94
34 Wg gejol mekA I EJEr} ZFEH &,
DFT goll9] 914 31d ¥l 9] Aolrt Aeoly, F
17 HEFTE 0§ AY WY matixd] EHEE
oj ¢ goph weld, B =FdAe delrt 2012
+, =1, 4 23 —j2 o} FojF FE AFLE v
Egozn dojd A4 Zol 944 34 WEHE
Ay HEs oA marixE Fom, T HE

¢

ro O o
o

249



BETHIRPERGE B 165 B3R 2007434

Y HolgY 71 F49 A& &t Holg
£ DFT| 4¥3lA] ¥ IU 2 [FFTo] 4oz
W Al 7399t £ Aol Qe A5 S 9L & Ytk
e £4L AEHA AH2 Jehlin, 71&9
/1M EF) PAPR A7 23S N ZFL B2, §4}
3 459 SLM 7|93} 1 AlAee v g, B4,

II. OFDMA2} PAPR

Zt AHEA 92 OFDM £ 89 A2 o)
E HolEH g A& uuo G2 level9] QAM Al
3E WX F HR A3E FE-4E wydA
MY HE A5 Wtk WY NSY y=
[yo, v,y 17E HitEy 89 B2 N~
Mj €] ‘0] A5 yo] ol LZA, Holl RZEHE (LZ
tRZ=N-M) Y= N9 N3z FAR
A3 E X7 Ak A4 X=[0¢, .02 1, Yo, Y1
“ Yu-1,00, . 0z 17019 [IXN]8] 37N E Ze
th o]FA WEE Zo| N9 A5 Y X7} [FFT &5

2 590 ¥ A49E A5 08 2ol ey
=3
1 %t Panaft
A= T 2K
LZ+M—-1 .
=717V- += . Va_iz e]szt
0<t<NT (1

o 7)M j=V —1, 4= subcarrier spacing, 18] % NT
+ data block periodO]E]-
o|F g £A A5 PAPRS T3} 7},

_ _max|x(H)|®
e TP e @)

7N K - 1& HF AL .
I0. DFT Spreading 7|4

Z} Az} DFT Spreading OFDMA £:417]9)
M-point DFT EE9f = HELE y=1[y,, 5.

., yu—117ek 319, DFT £5& 533l< DFT &
e A3EL g 2ol Yehdth

7_1_ E:I) o bl

(k=0,1, -, M-1). 3

250

Usert

inpt mapping

UserP Symbol

Input mapping

N
(a) OFDMA £417] EE%
(a) Block dlagram of OFDMA transmitter

Usert ‘
Symbol |l b

data | 0EMEPPING llﬂ

v

) .M

UserP ‘
Symbol Ig
<+ . PiS

(b) OFDMA +417] BEX
(b) Block diagram of OFDMA receiver
OB 1. 43 P304 OFDMA $44 22 THE
Fig. 1. Block diagram of OFDMA transmitter and re-
ceiver in uplink.

Sub-carrier | |
deallocation |

DFT $4H8 4139 Fe Y443t 83 250
N-M7 9] '0'o) N3 E v9 Qo LZ7), Y¢] Holl RZ
g (LZ+RZ=N-M) Fdsol N9 Az=2 7
RE A5E X7t 9ok 974 X=[0y,.0.5-1,
Yo, ¥y, Vi1, 00,0, 0z TO1B [IXN]S} 2
718 2ET. Rug 9% 222 £39 ol N
o A3Y XA IFFT 25¢ 5348 F A55% 4
s& gest 2ol uehdd,

=L &'y - . Rt
HO=TR EH TIEVN B Yoz

_ 1 LZ+M—-1M—-1

SVNH 2 €

0<t<NT @

—j2am{n~LDIM , e 2rndft

V. ®Qtsh= MBS DFT Spreading 7|8

41 7|2



OFDMA 73 23 A 2%o] X PAPR A7-2 18 Ael# DFT Spreading 7189 AA A% B2t

1 . < T
AR J— 7
Usert 0? >
Symbol IRE == a5 Rl P
input | MEPRING | 1oL | atlocation .ﬂ UL Output
! ¥ 0
: PR L S
: N
n 7™
I8 ol P ]
UserP Sub- P . UserP
e o T e
Input allocation . Output
o
U
wP \ o
N
(@ $47]
(a) Transmitter
Eoovers
usert | phase
«—| estimation
data & Rx
De-rotation v

o N
1 § g
M Sub-carrier | T | FFT s
: deallocation | , | (N} (]
i
i

(b) 417
(b) Receiver
O3 2. Agk g Mol DFT spreading OFDMA 4
A7)
Fig. 2. DFT spreading OFDMA transmitter and recei-
ver in uplink.

~— estimation
&

De-rotation

% 32 SLMojl 7]9kg & 7|29 Mg
spreading OFDMA Al A®l9] &4 AT Jeh)
F Utk dA 4EHE 7 AR AEE M9 W
dAEE y=[y - vn ) 2 HEED ¥E
HEE AEEE 498 /9 branch copyH ™ 7z}
copy branch®] A1 E2H L 7}7] OhE WE bel) 3 9
4 dAE 9714 94 A WY b
b (v)=[b0(v)’b1(v)’,__,b%)vl
v=1,2, -, V. (5
o714 V= AH&-¥ copy branch & vFERH, v=1
A &, A WA copy brancholl = AFAAL A 3A S
FA gonz A WU 44 A dHe BF 12
ojFoiXth 913 3 7t copy branch®} HEHL
3= [ypbd?, y1b{?, ey o 0172 VERG
3 M-point DFT £8-& AZ A3 b3} o] 1
Ebdth

=

*1

HM

Y;gv) 71]_4_ . bgnv), e*iZnnk/M,
k=0, 1, e, M—1. 6

G| o}
P |
inpat | (MP) |

! [Nl

—

(@) $417]

(a) Transmitter

Weighted
User1 phase
g estimation

data &
De-rotation

T7 Rx

Sub-carrier |
deatiocation |

Weighted
UserP phase
-— estimation
data &
Da-otation

(b) A7
(b) Receiver
33 3. 7183 el Hel & DFT spreading 719 FAL
Fig. 3. Block diagram -of basic selective DFT spread-
ing method.

NEE rE RuEv $Y 22N N-M7 ) 0
o] N&d Yo kol LZAK, Y] Hlo} RZ9HE(LZ+RZ
=N-M) S Mhe) A3 2 749 459 X0}
Bk old@ A5 IFFT 298 o83t 2k

N-1 .
Z X;v) . e]27m£1ft

n=0

) . Foandft
Y(: -1z €

— 5 RFAC) N
VNI 2 ) O

e —j2mm(n—L2)IM e /27mAft.

(where, 0< t< NT, p=0, 1) ™

A3, 7} copy branchol A ] IFFT 28 A3
PAPRo] 7b3 W2 branch9] AE= HF &9 A

2 AgEY] Agdr
ol & FA17)9) ALtF
$-41 N-point IFFTS] AJ2Hg2 (N2)logN9) ¥4 <5
3 MogNe| o2 o] FojQ & ofu] & Sith &
g 3718 V-17]¢] copy brancholl A 943 Wi o) 3
2 My-1)9 §¢ U2 & ¢+ ok A=
& M-point DFTE Mo] 28] A)4<o] oy 79
M(grtqrt--+qct )N el B4 F3 Mlgitqrt--+qct2)

i~

251



BESHRBERGE F188 BIR 007E3A

Mo Foz o]FoRth 7N g & ME o|FE
AFEE JAEY FOB, M=qixgx-xqcS} 2L
o, (& 949 8 Yehdo. 25 71242 49
# DFT spreading OFDMA £41719] AAtFE

Multiplications:
V(M(git-+gct ) HNDlogoNHM(V - 1),
Additions: V(M(q+---+qct2)+NlogN). ®)

B £0719 AL $4719 dHgez o)F
oARH, $A7114 AEE 94 HA A8l o

AR = side informationg E3] FAI7|2 A4
42 M2 7| 1(Even Case)

19 39 71282 oF 7)9] copy branchE A}
ol Yo} A7) 94 HATH EF A7) DITS
AHRSIER O BRI AS 3A 571 438
% 9tk £ dFE 7|28 Mg DFT spreading 7|
o) 7|EYe) 1 o)2F Juke T3, B B
7t @ 2715 2L M9 A DFT spreading 7%
& Altgttt 712 o] zH AgAFS M-po-
int DFT 8o Y= HEES y=[yp 3.,
vy 172} 39, DFT 22& E33}4 DFT 348
ABYL Thest ol vhehdth

Vl-Zym

(k=0, 1, -, M—1). 9)

a9 439 Y= o 79 branchE copy o
Zb7] g A4 A gE 19 o3 MEEA, W
B9 N5 vH SR SR =1~V copy
branch 7). 71X, FE T= [MxM]Q] 27 & 714

— j2ankiM

8 4. N2E
B2 AT

Fig. 4. Block diagram of a new selective DFT spread-
ing OFDMA system.

A9 & DFT spreading OFDMA 4]

252

W, DFT 25 o)) 4849y 5% 94 34 9
R PERCEECRL EER R

3 7ol 73 4 Ak
WA over-samplingS FH3IA| ¥+ 739 M point
DFTE 03} 2 0 992 E3Y & Uk

1 1 es 1
1 Wl e W(M—l)
Q:
1 W(M—l) . W(M*l)(M—l) et (10)
_2z _
71 W=e ' Mo]z, M point IDFTE 88 ¢~
2 oen 2 l x¥dn.
1 1 “ee 1
1 W—l W—(M—l)
Q=L
M
1 W—(M—l) W—(M—l)(M—l) e

w2tA 919 DFT £82 v 2tk o

Y=gy = y=0'Y. (12)

DFT gtel A 2+ 914+ 83 H el p% & 94
AL U3 22 A4 Ad PEAY o2 %
g & Ao

b” 0 - 0
0 B 0
B(v)=
0 0 - b(ﬁ)—l st (13)

et 94 8A 5 DFT A€ 28 J3e o
&35 2k
‘Y( v)_ QB(”)y= QB(U)Q"1y= T(")Y. (14)
A9 He2RH T=07'BYeUE ¢ F 3
A, TO=[42, 47, -, 62 1w 20 9714
B+ b4 + 8,
B+ BPW T o 4 b WY

w1
té)=Tv

bév)+ biv)ur(M—l) FRVRE b;;)_lw—(u—l)(u—l) w (15)



OFDMA A% #3 A 2% o)A PAPR AZHE 913 4194 DFT Spreading 7<) 4A 9 45 37t

o7, U A "L A W Q9 circular-shift version
ot}

grey, WEE 7] ol de 94 34 Wy p @7 &
T Zolg 7ty Ao WE ZE oW HEE F
71402 WiEstd Aoy AY W, Wd ¥
TV 74 @& AU WAE AYds BF 0o
Uetdth &, 9F s W8 o]F = RE YE9 Ao
W7t &5 32 7V ERETL dS 9A Y
Ehdt}.

2 =EdAE A2y ERE F71E Has &
T, SLM] AeE g3% 97] s 4 dlolEd
e g 22 94 RS ol &3t £, B
709 Ze7} B B3 19 94 514 Wg p©@
£ 4ol #7129 BE HEES v ALE3lY de
thooln RE MEHE O=[c{” M T, &
e W9 dAE Pefl, 1, 5, —solt
(&, w=0, 1). o]} HE HHZ o]Fo4A 717}
A4 A HES g8 T7WE Y WP TN,
FB o] 2 dol A 24 E A Y32 BF 09
Fe ek

A2 747+ 8 17WE Al copy branchE 9
AZ vy %= @239] DFT spreading OFDMAo] A 9}
Zro] Rukdul I EEo|A N-MA Y '0'0] A3
d v Qo LZAN, Yo Holl RZWE (LZ+RZ=N - M)
Ay N A5 48 ANSE X7t H3, 7
Z}o] IFFT E5& §33 § PAPR| 71 ¥4 1
ERE copy branche] 157} HE 28 A5 7 A
Hr.

NAE A&l A DET spreading 71 o} A3 Z2 o
+3 7o) AxEth ol AF 3 vie} 2ol A
¥ A9A DFT spreading 7|'HellM AHEd 3Z
TWE Zol7 22 BE A|AAEY B2 oF
oA YA W ANFA pWERE dojF RAo|Hg
7t F 7w AL MY BAa F3 M)
o o2 ojfofHt. A AA AAFE

M

Multiplications:

Mgt +qct DF2M(V = 1)+V(N/2)log,N,

Additions:

Mg+ +qct2)+2M(V —1)+VNlog,N. (16)

43 MER 7[H 2(0dd Case)

P4 T I ZE7 He 94 5 AAL B
Zol7} Bl 3, I FA o] L FE AfLe bt
202 o]fojd Wy} I o] dedt gk & =
FollA] A et B Zolrt 291 FE A 2F0
HhEE = e 9 A ANALBERE JB T
E A7) Y2 919 AN FAE HEAT|A T,
1 Aot & A7t Boke BAL dvk &, AR
oA S RurEne F7t 4 N, AR
3 TE oS E3802 oot wabA £ AT
E ol¥A 5 MY Rukdairt AHEAA 2%
H9g Q2 913 A9 A DFTs-OFDMA 7|} $ A
Agth gl Hide g3E 8 A93
DFTs-OFDMA ] 522 a3 Zvh #HE wgd
dolele] 4 Mol E5d o, WA M -171¢] HolE
= A9 w s FdsA DFT Al ¢ 2tz 3
g 7o) o8] WAk WEE 7 copy branche) M-
1719 dolEe] ofE HHE AAA L HYmA 1
A9 dolel g W Zo Adsch o]FA AYdE A
3E A s ol 0 AFYSHT Zhze| IFFT
£ A & 71 PAPRO] W2 A5 E Agste A

(@ #2371
(a) Transmitter

H
<
g

astimation PIS
&

De-rotation ! ¥
. : Sub-carrier | | FFT 17 | 5P
N . deallocation | 2| 11| M)

Weighted 2 /i N H
UserP |  phase ; :

estimation . M
data &

De-rotation S—

(b) 4171

(b) Receiver

3 5. &4 719 3943e 9% 494 DFT &
A OFDMA A[2H

Fig. 5. Selective DFT spreading OFDMA system for
odd number sub-carrier.

H
(Y
j
z

253



BETRIKRSERGE B 188 BIR 000F3A

°131 WE-E 3t v 0|8 & DFT spreading 81
o] 1) 2 AHE-3IA| Uk PAPR A7 EFolE & 4

& HAA) RoT £ ALBE e 2o| viek
g
Multiplications:

(M = D)(gut+-- +qct DF2M = 1YV -1+ V(N/I2)logoN,
Additions:
(M —1)(grt-- +qct2)+2(M = 1)(V ~1)}+VNlog:N. (17)

ol Mol 2 o 9] 43 & Zol7} gl 7]
M9 g= M-15 o]FE &FE @ 4459 g
2, M-1=qixgx-xqest Zom, (= 949 8
BEREY

9 2ol

V. d

or

1z

=]
=

HZ BACZ2E B =AM AQsie 493
DFT spreading, 7|2 ¢] DFT spreading ~12] 3 SLM-&
M ALE 747 2SS s B4 AR
B AlEFH o)A S o] &3 Atk AlEd o] PAPR
A7 Ae A AHEE FetrEe o3 2ok

- IFFT Size : 512

- Useful Subcarrier No : 300

- Transmitted Subcarrier No : 75, 100

- Modulation Mode : QPSK

- Oversampling : 4

51 PAPR M& ds

1’“& 6‘1'_‘ FE Fubs e 1491 7509 Rykga
£ AHake —} PAPR A7 71 ElA YEh}

< PAPR "é T "}E}“"‘:} EToA Adete W
£ 2,3 183 4 copy branchE AHE3IE Ao o
3l z}7) ok 45,49 TI€)7 52 dBS] PAPR A7 &
#E 74w, ol 71E2| DFT spreadingTH-& AL-8-3}
= A%en 247 ¢ 09,13 1832 1.8 dB 7}g L
2|3 32 copy branchE Al43l= SLMEOE 2 0.2,
0.6 137 095 dB 719 =Hold PAPR A7 A5
ojt}. ol= &S N7 29 odd casedl A 7Y
S A3 AFE, EHAHOE AYE Ul dolH
T A PAPR A7t &3] & S wAR =t

254

104 gy = :
R ons '::::‘:s,,\ . WDFT
+ ~g- Selactive DFT(2 copy)
~4 Selective OFTE copy)
10" : .| e Seloctive DFT(4 copy)

+ SLMt32 cow) 3

PHPAPR>PAPRD)
3,
BRI R o
,‘}i—-v

13 6. PAPR w)x (1)(N=512, M=75, QPSK)
Fig. 6. Comparison of PAPR (1)(¥=512, M=T5, QPSK).

i " —— n—
BhR. B — Original
\‘k \\‘ \\ wiun DFT
: AU N{*77] ~©- Selective DFTQ copy)
BCA -4 Selective DFT(3 copy)
10‘, F::::: ::::::5&%&::&::::::&& e Wmm(‘ Wpy)
"""""" ERRENT A SLMG2 copy)
X3 2
Tox.. .\ RY
E 1L SO Y
S0 A
g R X
4 i }X 1 WY
'04 FHEET B Eert o B E EE&ESEEEEEE!EEEEEES‘E::::: R H
5 0 9 R ¥ Y
(O I \
LI L O A\
P L \
4 ¢ 7 8 9 0w 1 122 3
PAPRD

T8 7. PAPR H]Z (2)(N=512, M=100, QPSK)
Fig. 7. Comparison of PAPR (2)(VN=512, M=100, QPSK).

£ Re 24 A

87 F Hudnle) 17391 1007]9) Huks
& A3 A9, 24 PAPR A7 7|HEAA Ve
U PAPR A%S vehdoh Agkste $42 2,3
127 4 copy branchE Alg-3le= 7o Widtd 4
Z} 9k 47,51 8% 5.3 dBY] PAPR A7} £3& 7}
Ao, ol 7]129| DFT spreadingTH& AHS-3HE 74
B} 747} ok 09, 13 187 1.7 dB 72 17 32
copy branch2 A}-&-3+= SLMEUE ¢F 0.2, 0.7 18
31 dB 7}2e) Hold PAPR A7 A5olth

fo ne
3o 4



OFDMA %38k @3 A2 o)A PAPR A7< $)8 A€l a DFT Spreading 71'4 e} AA g A% #7t

B AN Bl
Table 1. Complexity Comparison.

Tx Symbol Loading Rate 1/4 173

Tx Symbol Number (M) 75 100

Improved Multiplications 5792 6308
SDFTs Additions 10474 | 11016
SLM Multiplications 76053 | 76828
(32 copy) Additions 147456 | 147456
Complexity Multiplications 92.78 91.79
Reduction(%) Additions 9290 | 92.53

52 AME dln

E 25 Al W3} 32 copy branchE AHE-5l=
SLM9] A& Hlwg Zojth AE g &
A} PAPR A7 A% 54 Ao A 32 copy branchE
AR SIM T 4% Ak % HE 2 copy
branch®] 73-9-& 1&gt 2A2 R ALE 7]
W AHERIA TR Bughe %7h 759 100
d W FARG AgolA 71&] SLMET 742 92.78
%t 9179 % o] W& B4 FA +E 11X
92.90 %S} 92.53 % o)A W& ¢ & yEt

B :=RoA Aotst= M4 DFT spreading 7]
o] 71&9 PAPR A7 7| ER T} Hold PAPR A
T aRE deve AE $ANA FH, £ @A
2709 copy branch?t 0. 2 & 3271 ¢ copy branchE 7t
= SIM WET Hojd J5& M2 & 4 Ak
ol I At glAME FAF Aol el
D AL 7N¥Y 284S 44 ¢ 7 Atk A
E NLY EREE UF £017] 993 even casedt
odd case® FE3IAAT o]t AT WP ALE
< B 8359 PAPR AZE 7h5A & F S
Aoltt.

B =20 A& DFT spreading 7130l A€z EA4
& #7152 2 4 OFDMA(Orthogonal Frequency Divi-
sion Multiple Access) A3 F3 A|2HdA 7]&9)
DFT spreading 71§ .t} 2 PAPR A A5S 4&
T Atk B =FAA AdsE 1YL 71EY

DFT spreading#= 23] o] 719 copy branchE ©]
£30f 0] 4 PAPRS 2= A5 E Aedith o
2 709 copy branchE AFEEe] glo] 1 BFEY
Z7+8 3438 871 94l shte] DFTRHE AME-8t,
DFT 294 4139 o3 /9] Z7] & matrixE AH§-
& W3k sk o714 matrixe] &g WE Xl
DFT ol <] 913 dlole] S/ AL HE HEd
S 2H dojzl 54 matrix7} DFT Hell A N5} 3
A= AL Iulsh, 429 matix= 1L BRETH
3htel DFTE G )¢ WA AA s 3% A&
ol AFZNE, A<te A3 DFT spreading 7]}
& A4 A8 NG} 72} 75, 1000) 2 copy branch
27} 49 w) ¢k 5.2 dB ©)4e} PAPR A7 &3& 7}
A, o] 71£9] DFT spreadingTHS AME-3l+= 74

- B} ¢k 1.8 dB o|A, 183 32 copy branchE A3}

E SLMETE oF 0.95 dB o]’¢<] Hojd PAPR A%
Asolth B¢ RS HlEAME AR A &
2 sub-carrier?) £71 100 =), A FE 1ELE 7
Z9] DFT spreading 7| H RO Z7HE Yo AL
3 459 SLMET) ¢ 9179 %8 FAFo| F4ag
w) EHHA Jge e

P &

—

mk
Ho

[1] Zihua Guo, Wenwu Zhu, "Performance study of
OFDMA vs. OFDM/SDMA", Vehicular Technolo-
gy Conference, VTC Spring 2002, vol. 2, pp. 565-
569, May 2002.

[2] R. W. Chang, R. A. Gibby, "A theoretical study of
performance of an orthogonal multiplexing data
transmission scheme", IEEE Trans. Commun., vol.
16, no. 4, pp. 529-540, Aug. 1968.

[3] S. B. Weinstein, P. M. Ebert, "Data transmission by
frequency-division multiplexing using the discrete
fourier transform", IEEE Trans. Commun., vol. 16,
19, no. 5, pp. 628-634, Oct. 1971.

{4] R. O'Neill, L. B. Lopes, "Envelope variations and
spectral splatter in clipped multicarrier signals",
Proc. IEEE PIMRC '95, Toronto, Canada, pp. 71-
75, Sep. 1995.

[5] X. Li, L. J. Cimini, Jr., "Effect of clipping and

255



BEBHEEERGE H18% HIR 2001438

filtering on the performance of OFDM", IEEE Co-
mmun. Lett., vol. 2, no. 5, pp. 131-133, May 1998.

[6] A. E. Jones, T. A. Wilkinson, and S. K. Barton,
"Block coding scheme for reduction of peak to
mean envelope power ration of multicarrier trans-
mission scheme", Elect. Lett., vol. 30, no. 22, pp.
2098-2099, Dec. 1994,

[7] H. Breiling, S. H. Mller-Weinfurtner, and J. B.
Huber, "SLM peak-power reduction without expli-
cit side information", IEEE Commun. Lett., vol. 5,
no. 6, pp. 239-241, Jun. 2001.

[8] P. Van Eetvelt, G. Wade, and M. Tomlinson, "Peak
to average power reduction for OFDM schemes by
selective scrambling”, Elect. Lett., vol. 32, no. 21,
pp. 1963-1964, Oct. 1996.

{9] L. J. Cimini, Jr., N. R. Sollenberger, "Peak-to-ave-
rage power ratio reduction of an OFDM signal
using partial transmit sequences”, IEE Elect. Lett.,
vol. 4, no. 3, pp. 86-88, Mar. 2000.

[10] M. Schnell, I. De Broeck, "Application of [IFDMA

to mobile radio transmission", IEEE 1998 Interna-
tional Conference on, vol. 2, 5-9, pp. 1267-1272,

2003 2¢: Fahstw ARFE
% (F84h

20033 39 ~2005d 2% 8018}
AT} (A

2005'd 39~20073 29: 2808
i AAFe (T

[+ #HEZO0H OFDM EAAAH),

1)

256

Oct. 1998.

[11] D. Galda, H. Rohling, "A low complexity trans-
mitter structure. for OFDM-FDMA uplink sys-
tems", Vehicular Technology Conference, IEEE
55" vol. 4, pp. 1737-1741, May 2002.

[12] Nam-Ii Kim, Young-Hoon Kim, and Heung-Gyoon
Ryu, "PAPR reduction in OFDM transmission us-
ing selective DFT spreading scheme", Under Re-
view the for the Publication of IEEE Transaction
on the Consumer Electronics.

{13] Chin-Liang Wang, Yuan Quyang, "Low-complexity
selected mapping schemes for peak-to-average
power ratio reduction in OFDM systems", IEEE
Transactions on, Signal Processing, vol. 53, pp.
4652-4660, Dec. 2005.

[14] Nguyen Thanh Hieu, Sang-Woo Kim, and Heung-
Gyoon Ryu, "PAPR reduction of the low com-
plexity phase weighting method in OFDM co-
mmunication system", IEEE Transactions on, Con-

sumer Electronics, vol. 51, pp. 776-782, Aug.
2005.

1988'd ~AA: FEA}E AR FS
3} A3F

19993 ~&A: [EEE =% 4199

2002'd: @=AATES e T
)6"_

2002 39~20049 29 220§

I AFEHPEFAATAE &%

[F 2AEOH tAY 52 T8, o15/94 54 A2H,
A 3 HA % A A5 A

o



