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A New SLM Method using Dummy Sequence Insertion for
the PAPR Reduction of the OFDM Communication System
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OFDM(orthogonal frequency division multiplexing) S W2 FA 14 d o] Afo A3 Whalo|t}. 3}
A4k &2 PAPR(peak-to-average power ratio)2] ¥4 ©. 2 HPA(high power amplifier)oll A 8] A3 o3&t} mhebA
B =B AL o] ZAHE HNAAF7) 9% PAPR A7 WH O dummy sequenceS AFYFHE A2 & W49
SLM 7]3(dummy sequence insertion - selected mapping: DSI-SLM)& A|<t3tt}. ¢] DSI-SLM 7| & 74zhe] Bl
Aol MZ o2 A factorE F3H= A Ztzbe] YAu &9 Fukdulo] dummy AEAE AYste] IFFT &
714 2& PAPRE Zt= BdlA 9 dolHE AFdth o] A EN AHEE dummy Al@AE A9 PAPR
AzerE A8 AHEE A4 Id B A g € B Aol "aR ¥of 71E SLMo HlE ANF 2
EATE AN 4 Atk T3 PTS W oA 4 9] rotation factorE 27] 93 peak value optimizationol] &} 3}
Adg S7F 2 FA79 Az AF 24 52 A2 F Aok

Abstract

OFDM(orthogonal frequency division multiplexing) communications system is very attractive for the high data rate
transmissionin the frequency selective fading channel. Since OFDM has high PAPR(peak-to-average power ratio),
OFDM signal may be distorted by the nonlinear HPA(high power amplifier). In this paper, we propose an improved
dummy sequence scheme for reducing the PAPR in OFDM communication system. This method inserts each different
dummy sequence at the predefined sub-carriers for PAPR reduction. After IFFT, the OFDM data signal with the lowest
PAPR is selected to transmit. The complementary sequence is used as dummy sequence. So, it can cut down the
computation time and quantity because it dose not require the peak value optimization for finding the phase rotation
factor and the transmission of the side information about the rotation factor unlike the PTS method.
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II. OFDM & Z 2t PAPR

48 ©lo|El7} mapperZ E0)7} QPSKy} QAM3}
72 B2 bol 4ol gy AP/EE HE
IFFTE A}&3le] OFDM #zdh X, & B4 o]
B AW, N2 Futgate] 4, 7o OFDM A +7
olgt &4, ¥4 714t OFDM 48 th&3

o

w0 = S x, e

Wa/Ad y3d A3+ H577HGuard Interval)
o] 49E T HPAE AA ALt F£A7]A
= 24719 934E AA dHolHE HHdnh 1
g]37 OFDM A15¢] PAPR(Peak to Average Power
Ratio) Th&3 7ol R
e

PAPR =
nax EF(t)F | 2

d7)o)A . = expectation FAHE &v|gh

B =Boxe BE PAPR A4S 48] over-
sampling2 7H4 8tk % 4 & ¥ (oversampling)S
319-E 7% PAPRY X+ g 7ol Foloh

0 <t Ts (1)

Pr(PAPR< PAPR,) = (1 exp(— PAPR,)) " (3)

OFDM A13.9] PAPRe| tj3t CCDF(complementary
cumulative distribution function)= the-3 7t}

Pr(PAPRY> PAPR,) = 1—(1 —exp(— PAPR,)) *"
@)
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M a=2.8° HAF3h
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Fig. 1. Block diagram of DSI-SLM.
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Fig. 2. Data block for DSI-SLM transmitter.
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#H 1 M=4Y o), Hu) ANF2 A o
Table 1. Example of dummy sequenee oeneration at
M=4.

Branch| Method 1 * Method 2 Method 3 |
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301 1-1 1{-1-1 1-1{0010
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Fig. 3. Block diagram of OFDM receiver using DSI-
SLM.

< $1% Dummy SequenceE st AME & SLM 714

Pr (PAPR > PAPRo)

woz[ — glensval OFDM
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S| e M=18, M1

5
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12 4. BPSK, N=644 w¢] CCDF
Fig. 4. CCDF for N=64 and BPSK.

o] CCDF 4% #4& oy A4 Rykdao 571
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£-9] Method 1~39]] @& CCDFolt}. Tu| A|A A9
730] M=8Y wj, Method 2 *+2]o] PAPRE OFDM Al
SET 23 dB W3] M ¢S AL & 5 9
o}. &2 5k, Method 29] 73-¢- o] A|F A Zol(My7}
8ol® 2(=256)] <] IFFT 220] B QatA Hof A%
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Fig. 5. CCDF for N=128 and QPSK.
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3 IFFT9] B3¢l A4S PAPR 71y u}a} b
2 Zoltk. SLM B4 A ket WA 2 IFFT 94k
SolE Rol7k gk AT A Y S &
712 o]EoAE ZA dilo] WQFA G ug
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Table 2. Calculation comparison of PAPR reduction

method.
PAPR IFFT IFFT Extra multiplication
AR Y | EF | 988s
M-1

PTS M oM-1 2 XNA}(M 1))
SLM M M NxM
Aok Method 1| M M -
A Method 2| K K -
Aot Method 3| K K -

384

3 B2 7Y 32139 code rate B
Table 3. Code rate comparison with block coding,

N=64 N=128

Block coding 0.1 0.06

Proposed SLM <

0. .
(when L=N/2) ? 03
__k__ &k
R=y =3 (15)

E Fojdn.

w2hA 4 (1525 E code rated ¥ & 33
2.

4-3 BER(Bit Error Rate) 45
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= AHEET I3 fr AdA Zold me)
BER A% #4 2 ¥z dth

1% 62 ¥7FA H(side information)7} H 23t 7]
LM "3 B QA ok= A4 9] BER 4%
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7} drAl st dur OFDM 2 T} ¢F 0.5 dBY
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@8] FAGNA FAREE AASE B
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§2 % ox to o Hr riN

o o ofr Hu

10

o,

Pb ( Bit Enror Rate )

5
SNR in dB

8 6. AWGNoA 2] BER A%
Fig. 6. BER performance in AWGN.
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ol i s
D 1 3 4 6 7 8 10
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a8 7. A3 gF) 9§ BER 4%
Fig. 7. BER performance with nonlinear distortion.
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