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ABSTRACT

In this paper, the PTS scheme generate alternative orthogonal frequency frequency division multiplexing
(OFDM) signal sequences by multiplying all the time domain samples with phase rotating vectors to find an
OFDM signal having the minimum peak-to-average power ratio (PAPR). However, it needs an exhaustive search
which causes large computational complexity. In order to solve this problem, we propose two efficient methods
based on the crest factor. The first proposed scheme is to select time domain sample with large magnitude to
calculate PAPR, and the next scheme is to calculate the absolute value of real and imaginary part of the
sample at each subblock. The simulation results show that the proposed schemes achieve better PAPR reduction

performance than existing PTS schemes.
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Table 1. Analysis of computational complexity for the
conventional PTS, RC-PTS, and proposed PTS schemes

real multiplications

ste;
P . [ 3] 4 [ 9

convertionsl AMLNU + 2LNU
RC-PTS | 2MIN | 0
proposed SMLN 0 dp, MLNU

0 +op NU | VN
proposed 0 0

A)

real additions

conventional OMINU + 2LNU(M—1) + 2LNU— 1

MLN+
RC-PTS | 1) 2p, MLNU+ LN
proposed MLN+ LN 2anNU 2 (ﬂ/[f 1)
(Y) LN(M—1) X(M=1)+ | SN

proposed QLN(M—1) 2p, LNU— 1

@A)

a7 40l4E 71% PTS, RC-PTS 183 Y,
o|-83}o] Algksl= W (proposed(Y))e} 4,5 °l
alo] Algksl= W (proposed(A))ell tHEH PAPR 4
S Hlasldes Wiyl WaeE 16-QAM,

ofo o

N=1024, M=4, W=4, L=4F5 A&}t
AR vaE fle AdeE A7E AEE] i
= I8 35 o8] ZAzte] Ao WIS Foi
A 35k 3% 1%2] A7E B AlEs A
gajglon] ol Zzpe] A= 3%

thy=1.349, th,=1.264, thy=053°1" 1%
w thy=1472, th,=138, th,= 06247} 247}

< o83l AREE Wi AE 3%Uhe AR
u 714 PTS¢} H2b2 Ao 245 & 3lom, 1t
Heol] RC-PTS®} proposed(A)= 6%2] 3t A1=0]
g gsjct wlebx] z-e PAPR AS9l A9 F1S
o] 43l5lS wl )& PTSE AsFat Agtidloe]
100%2t:. &b RC-PTS,  proposed(A),
proposed(Y)= A4 p,=006, p,=0.06,
py=0.03% o]83ld 8.1%, 7.4%, 54%2] A4
7 8%, 8%, 5% AFTAle] Hgslrl o=
proposed(Y)Z A|eksh= HWhHe] RC-PTSHr} 3%°]
AR o] 55 712k

a3 594+ wiPiESE 16-QAM, N= 1024,
M=38, W=2, L=4%9uj®] PAPR & HAF
th & o] uje] ke a74e] Tjzel e
{1} re Agslon 2 30 e U=128
olty. 1ol Alsh= W F  proposed(A)E

ol-gsto] ARIS AT AEA TH T2 e

206

Original OFDM |-
—&— Convertional PTS|-
—4— Proposed(Y)
—*— Proposed(A)

average 3% of -
IFFTed: samples :

PAPR(dB)

32 4. 16-QAM, N=1024, M=4, W=4, 18|17 L=4% o]&
stods wf Alekehe wWhish 7]Ee] ke Wikl PAPR Z4
A HlaL

Fig. 4. Comparison of PAPR reduction peformance for the
proposed methods and other existing methods with 16-QAM,

N=1024, M=4, W=4, and L=4.

A Original OFDM
] —B— Conventional PTS
—2A— Proposed(Y)
| —— Proposed(A)

=] —6—RC-PTS

&
o 10 ann i nnfdh @ N s 1
© \
T i
_ average 20% of. -average 1% of
IFFTed samples = ‘ /" IFFTed samples
Wegsnmenmalel mamm vnm emgs
: RIS ok Y X AR
' 5 B G ek
average 325, 39% of T AY T T ; & ::\\
IFFTed samples - i : ) A
10 i o M B BB i\ i
7 8 g 10 ol 12 13 14
PAPR(dB)

2l 5. 16-QAM, N=1024, M=8, W=2, 12|3 L=4% o]
S wf Algkshs WA 7|2 v Wk PAPR At
A HlaL

Fig. 5. Comparison of PAPR reduction peformance for the
proposed methods and other existing methods with 16-QAM,
N=1024, M=8, W=2, and L=4.

B> oo

A2 Ass HolFr] flsiA =#] 20%9] AET
o] Q83w RC-PTSE °o]838lS ujHris 0.7dBe]
el s S HAES el 4 olck e
A 7]E PTSe} 3t PAPR A%S Heolr] &)
4]= RC-PTS¢} proposed(Y)+= 212}t 39%2} 32%9]

www.dbpia.co.kr



X
T

Shd

EEEE

M

& o3t AlagelA gAY o it AHe] v] g

i

A% ARAE 3 A

ol-}

o gy

Shd

AEsel desirth webs AxEAEE RC-PTS,
proposed(Y), proposed(A)7} 2+ 40%, 33%, 21%
o] AFATE 40%, 33%, 21%2] AFEiAle] e
3} o] proposed(A)E ©]8-A] RC-PTSHE} 19%

o A5t A5l B gselSe] 9les

v.d E

2 =relies TR AR AR PTSHY
< AEAck e AR W ES
RC-PTS®} vBIAR FHd =S AXklr] $13)
4] RE OFDM MES A ¢ar 1 3ol d45at
J ARE o gA A
AR TS Z9ivk 2o Ay Ads 22 5o A
Z5 AelelelS u RC-PTSHT} o e A%S
HAFE Z1& W=29} W=49 75olx ==t
- - o

2
£
3T
=S
2
(o]
;
i)
%
v
a2

References

[1] D. W. Lim, S. J. Heo, and J. S. No, “An
overview of peak-to-average power ratio
reduction schemes for OFDM signals” J.
Commun. Netw., vol. 11, no. 3, pp.
229-239, Jun. 2009.

[21 R. Gross and D. Veeneman, “Clipping
distortion in DMT ADSL  systems,”
Electron. Lett., vol. 29, no. 24, pp.
2080-2081, Nov. 1993.

[3] J. Tellado and J. M. Cioffi, Multicarrier
modulation with low PAR; applications to
DSL and wirel, Norwell, MA: Kluwer,
2000.

[4] R. W. Bauml, R. F. H. Fischer, and J. B,
Huber, “Reducing the peak-to-average power
ratio of multicarrier modulation by selected
mapping,” Electron. Lett., vol. 32, no. 22,
pp. 2056-2057, Oct. 1996.

[51 S. H. Muller and J. B. Huber, “OFDM with
reduced peak-to-average power ratio by
optimum combination of partial transmit
sequences,” IEEE. Lett. vol. 33, no. 5 pp.

368-369, Feb. 1997.

[6] Y. J. Cho, J. S. No, and D. J. Shin, “A
new low-complexity PTS scheme based on
successive local search using sequences,”
IEEE Commun. Lett.,, Veh. vol. 16, no. 9,
pp. 1470-1473, Sep. 2012.

[71 Y. J. Cho, J. S. No, and D. J. Shin, “PTS
scheme with low complexity for PAPR
reduction by using Kasami sequences,” in
Proc. KICS Int. Conf. Commun. 2011 (KICS
JCCI 2011), pp. 120, May. 2011.

[8] S. J. Ku, C. L. Wang, and C. H. Chen, “A
reduced-complexity PTS-based PAPR
reduction scheme for OFDM systems,” IRE
Trans. Wirel. Commun, vol. 9, no. 8. pp.
2455-2460, Aug. 2010.

= A ™ (Young-Jeon Cho)

199943 39 SFA)kskw Az}
333} Fekak

2008 59 Louisiana State
University #1758} 3-8}
A}

20104 39~ AlLhEtaw
A7) A5reg e Al

<TAlEol> OFDM, LRAYE, A4 2T

L & M (Jong-Seon No)

1981 24 A{&histal A1z}
28} FEAt

19843 29 A{&hstal st

-4 A A FEAA)

A : : 19881 59  University of
‘ ,}. Southern California %713
. g gstuba)

19881 24~19901d 7¢Y  Hughes Network
Systems, Senior MTS

19901 94 ~1999\d 7Y ZAddtw Axlgsts}
-l

1999 8L~ A&l 7] e
G

<Rl AR, 3YEAL AlHRE, UES
A39, LDPC 3%, OFDM, °l&-s4l, kst

207

www.dbpia.co.kr



A & & (Dong-Joon Shin)

19901 2 A2 ishal Azl
g3} At

199111 1294 Northwestern
University, %1718t} 33}
AL

19881 129  University of

Southern California %17]-%

st} FEhakal
199913 19 ~19991d 49 Research Associate (USC)
199911 494-~2000d 8% Hughes Network

Systems, MTS

20001 9~ gFfstul ARSAIA eSSt
H H 72~
R Rt o

<PALol EAREA, ole AR 0RY

208

www.dbpia.co.kr



	직교 주파수 분할 다중화 시스템에서 최대 전력 대 평균 전력의 비 감소를 위한 저 복잡도 부분 전송 수열 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델과 기존 PTS 방법
	Ⅲ. 새로운 저복잡도 PTS 방법
	Ⅳ. 모의 실험 결과
	Ⅴ. 결론
	References


