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A Study on PAPR reduction in OFDM WPAN system
using Millimeter Wave

M

ZolE]” SME" ZA

(== ] PR I , Lo

Wan—Tae Kim®, Sun—Yong Yoo and Sung—Joon Cho"

Q o
< 60GHz tee] millimeter wave & ©]-&3h= 541 A2yl #eh A7 Ss] 78 =i glowm A
A Y 57~64GHz o ISM thgell thgh #4lo] JFHL ik Tl E HES v, &, 73 5 <A
= millimeter wave & o]-&3l= <A Tl tigk A7t A& Feoloh 1 F IEEE 802.15.3¢c ¥Fde &
AglA =& AF E5EE ]OJ 3}7] 93] OFDM (Orthogonal Frequency Division Multiplexing) ¥2]2] A]2
g8 Aotsla 9k kA9 OFDM Wl PAPR (Peak—to—Average Power Ratio) ©] A3t EAAHE 7}

A3 glom, PAPR A= "Jiﬂ A/DCS} D/AC 183 A Z2Zy)9) 2o HAY e B w Azke
H3s WYAA AE A 2"9 dwol A3t dh £ =olAe= PAPR A #43st7] 948t Sine Soft
Clipping (SSC) 71"-& Aletsla, SAW (Surface Acoustic Wave) Filter &+ A8 ZZ 7|2 2 83}o] [EEE
802.15.3c OFDM WPAN A< A]2®l 9] PAPR, CCDF, PSD, BER A%S E483H.

Abstract

There has been lots of studies on communication systems using millimeter wave recently in many countries,
specially in newly assigned 57GHz ~ 64GHz ISM band. Among those studies, IEEE 802.15.3c standard
proposes OFDM (Orthogonal Frequency Division Multiplexing) systems for high data rate transmission support.
But OFDM method has the PAPR (Peak-to-Average Power Radio) problem. The PAPR problem is to decline
the performance of the transmission system due to signals distorted severely when passing through nonlinear
components such as ADC/DAC and power amplifiers. In order to solve the problem of PAPR, this paper
suggests SSC (Sine Soft Clipping) and analyzes the PAPR, CCDF, PSD, BER by applying SAW(Surface
Acoustic Wave) filter and power amplifiers to IEEE 802.15.3.c OFDM WPAN systems.
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Fig. 1. OFDM WPAN System Block.
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II. IEEE 802.15.3c OFDM WPAN A|AH|

1% 1 IBEE 802.15.3¢ 3EF8}o] A|QHE OFDM
WPAN A& A28 E5o|til]. dHd doje=
scrambler S AXAl Ha Ao HAE A oY
9} H|E of|2]ol] thr]3}] Read-Solomon outer encoder
9} outer interleaver & 4~¥3}3L convolu- tional
encoder 9} bit interleaver & 48 3+l OFDM A~
g iz Ao we} shube] RukEals Fato] 3
A HolEHE AEE A AANE Z2AsH] Al
mapper = 8317 ¥ OFDM ¥WZE $l&) IFFT
(Inverse Fast Fourier Transform) S <=3t} IFFT 7}
8% OFDM AlE-2 Adox 2= ISI (Inter
Symbol Interference) & WA3}7] 48t GI (Guard
Interval) S A U3HA 2 Out-of-Band =S 74
Al1717] $13ked Symbol Shaping & 73 3+ 3 H4-5
Al F} SRR B =7l A= OFDM WE g
A E PAPR & HAAZ7] Slgke] PAPR
Attenuator = A|oFeln AATHS Ydte] SAW
Filter & 33 & AYSH7E 3t AFsie
P22 AZUE FHISIT

OFDM WPAN AJ2E]S QPSK (Quadrature Phase
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Fig. 2. Time domain signal by CC technique.
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Fig. 3. System Block for proposal SSC technique.

w =rdMe 23 29 22 gy 9 a2
T

7] kel 1% 33 2] SSC (Sine Soft clipping) 7]
HS A oksIATE Symbol shaping ©] FHH AF=
w7ld Ao R YEEH Ao F7o wet
EFE oju d™E A5 =7]7} clipping level
Ho}h 3 Wl AASIAL clipping level RTF 2o
= 27 Feth 9ol glow Wy A
C 54 2l 3 Hye 273 &
th SSC E5-2 WA B2 J59 A frE
ZAske] WE719] sine wave = A4S 3 clipping
< 78 sk SSC ¢ Faol] Slo] Hlur|E AR A
S7F AEH 0 10717 ARE Aol dgE A
SAE 10719l siFat= AlzE F710 Bl#H st sine
wave S AJA3sIY SSC £ 43 s, 1 7o) AlsAl
Zo] WHo| AR Agol= 179 Fsh= At
719 sine wave & A3t SSC & 34314 Eoh
W2 A& A1Z9] 37)7} clipping level BT} 2
74-%- Adder and Buffer o] #7 3+ 3 SSC 7} 3§ #
N3¢} tlel A SAW Filter S 53 3},

T1F 49} o] SSC 71 71EY CC 71We A
&3te] TS ok 2 clipping = FHT o] F
AT E A 170} Aol HAstE S o T

It} SSC = clipping 5= 7-7Fe] Zojol uje} ks
719] sine wave 7} 54 clipping @l H3)jA 2z
3t st} o] & 915t AlEE clipping 3h=
0] clipping 73Fe] AolE Fohfj7] 913 Mo
719 sine wave & AlRtste Qg+ A4S

o= Bgo] F7h Hojof gt

i,
=
il
o
(@)
w2

;O

N

> o 2

20 40 60 80 100 120 140 160 180
Sample Number

J7 4. SSC 7|#o| ME= AlZiHo AT
Fig. 4. Time domain signal by SSC technique.
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Table 1. Simulation parameter.

Parameter Value
Occupied Bandwidth 1.76 GHz

Reference sampling rate 2.538 Geamples/s

Number of subcarriers 512
FFT period ~ 202 ns
~ 5.0 MHz

64 symbols, ~25 ns

Subearrier spacing

Guard interval

Symbal duration ~ 227 ns
Number data subcarriers 336
Number of DC Subcarriers 3
Modulation QPSK

Outer block code Reed—Solomon, rate 0.96

Inner convolutional 1/3

Zdlo]e] A4S 913 HRP (High Rate PHY) &
A< HlolE A4S $13F LRP (Low Rate PHY)
2 s EAE} 1 % HRP REw 512 7)) it
SIE AMEStH ol M-S st 336 79 F
HE9E ARS-SHTE whebA] HRP EEo A WA=
PAPR ©] LRP EEHT} AZ}5t2 2 HRP EE9) U
stef AlEgol e 3 skt PAPR S 9%
chppmg level & Z7A3}7] 21351 clipping level o
A|28 BER & AEH I7 59 2t} OFDM
WPAN A|ZHlol| A [FFT & 33 * 259 Hy)
NE] A7) B2 o 3 Axo|th mepy As
o] Hul JZ A7 b8l 2159 clipping level
& 2%% 5 1o e Z4749] BER S AWGN A2
73S 7H st A8t

60 GHzZ ©]-&3F OFDM WPAN A]2E oﬂ/\i
A0

18 5. Clipping level ol 2 BER
Fig. 5. BER according to clipping level

18l 6. Clipping ZI#ofl w& CCDF
Fig. 6. CCDF according to clipping technique.
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A3+ clipping level 2 1.55 2 24 3l 2159
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9= 38 dB 204 dB AT °]5S et A~
go] BER < 112f3t] ZAH clipping level < ©]-&
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Fig. 7. PSD according to PAPR value.
(PAPR : a=3dB, b=5dB, c=7dB, d=9dB, e=original)
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Fig. 8. PSD according to clipping technique.
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