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ABSTRACT

In this paper, we propose a novel orthogonal frequency division multiplexing system using a ripple window
(RW-OFDM) that minimizes the loss of time resources while effectively reducing out-of-band (OOB) power. The
proposed system uses a ripple window and improves the time-frequency localization characteristics through
overlap transmission of symbols. Simulation results show that the RW-OFDM system has a similar
peak-to-average power ratio characteristic to conventional CP-OFDM using general windows and the OOB power
is about 100 dB lower than the conventional system. In the additive white Gaussian noise environment, bit error
rate (BER) performance of the RW-OFDM system is similar to that of the CP-OFDM system using existing
windows. In the Rayleigh fading channel, the RW-OFDM system using a low level modulation has a
performance difference of less than 1dB from the existing system under the BER condition of 10%-4.
Furthermore, when the symbols are overlapped, the proposed system can improve the time resource loss by about

40% compared with the conventional system.
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1. AlEdelA 34
Table 1. Simulation parameters

Parameter Value
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wEA)7)7] 95 Q5= SNRS Hr)slelch Ak
e Al2"dt 7] A" FA vlEo] éﬂ.t‘ﬂ—oﬂ
wel A% A3} AlskEd, Aolsls Al aEle] A

A5 dg Aot Aoz okl Z1S skelal 4
t} t]$o] 0.5dB o] A% Aslr} whAsle =7
olA A|7F AFLS F sk 7(40]:5]_7] oldl =4 vlso

32,

Z71724 o), 7]& Hann %% 7|49} CP-OFDM-<2
FA vEE L7 TR F 9lew, Aljlsle
Azedle] B B e 177 F7H1 4 9l

o} Ay og o]gh 24 sellA] 7] Al ]
A Al Zhol EAlshs AlZE ARRE EAA7E
o] 64 AlZolH, A|gksliz AlwlL- 38 AlZolr). F,
AQks= RW-OFDM A28l 7]& A|2Elo 1]3]
o] oF 40%°] A7k AR EAS 2 5 Qv

o

N

-

o

v. &

rh

£ =ol|l4i= OFDM®] OOB #3-& Hr} Fvp4
o7 AZAA 4 9l Ripple =95 AREsle]
RW-OFDM A]2~Hl& ”7416}2 As& rsksick
Ripple =5+ 7] A= 5ol Overshoot 2
Ripple 545 7‘7]—‘6]—0:] AAEEL) 712 A|2HT)
H|aLsle] RW-OFDM A|2~gle] 548 H7}slr] <]
&) Spectrum¥} PAPR 5£4J, BER A%< 7|5k
A]j‘j;eﬂo]/q AFE Aokl 5= & o220

Z9Ao|7F 747t 128 wl, -215dB2] OOB A&H-&
Holw, PAPR 54 7€ =953 A RE A&
3alslsitl BER A5 7} 23S A Hwl AWGN
A olxl = FA7elA BARS E4 712 CP-OFDM
Azl fARE s Bol= g Falslglon,
Rayleigh #lod Ad A e w3} xS A&

A5 wla

le 2. BER performance comparison of RW-OFDM and CP-OFDM using Hann window

Required SNR (dB) for BER of 10 ° [dB]

Overlap ratio, «

1 1.5 1.6 1.7 1.8 1.9 2

CP-OFDM using Hann window

9.55 9.8 10.15 10.75 11.75 | 1341 16.1

RW-OFDM 9.46 9.48 9.54 9.86 11.42 | 11.66 | 13.82
i:llll; ifﬁd?;l;otitween a=1 and a>1 in CP-OFDM 0 025 06 12 25 1.86 6.55
SNR degradation of less than 0.5dB o) o - - - - -
SNR degradation between a=1 and o>1 in RW-OFDM 0 0.02 0.08 0.4 1.96 22 4.36
SNR degradation of less than 0.5dB (0] o) (o) o - - -
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, ABH o A7F A EAL oF 40% £ 5
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