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« ISI: Inter-Symbols Interference
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OFDM System and High Peak Problem {7 Effect of Nonlinear Power Amp. N
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= OFDM : technology for high-data rate applications and robust to against 20 |
frequency selective fading effects. o | saturation . . .
= OFDM is a candidate of 4G System’s core technology [IEEE PIMRC and MC- linear z \ ﬂ ﬂ r\ {w . ﬂ f\ [\ A /U
S$S2005, Germany]. 1 ; VV \/ V\j V VVV |
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PAPR Definition 7y
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* 0<t<Ts is symbol period
« E is the averages of s(t)2
« N is the number of samples
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| Objectives of this Research

= Reducing the Peak Power of OFDM System
o Reduce ADC/DAC Complexities
o Reduce Effect of Non-linear Amplifier
= Increase the Throughput of OFDM System
o For supporting higher bit-rate
= Improve the Bit-Error-Rate (BER) Performance in
Frequency Selective Fading Channels

oy

DAC: Digital-to-Analog Converter
ADC: Analog-to-Digital Converter

Propose Fourier Spreading(s) for OFDM System
(called FS-OFDM)
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| The Idea of Peaks Reduction
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| Proposed FS-OFDM Ry
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| How to Increase the Throughput?
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The idea:

Double FS for make it possible to
transmit 2N data stream on N carriers.

FS-IFFT1

IFFT

Separator is required for differentiate

Important :
data set 1 and data set 2.

FS-IFFT2

FS-FFT1

Parallel-to-Serial

FS-FFT2
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Separators are required

[Japanese Patent: 2005-225604] S
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| How to find separator “S” ? N

Separator S are found based on the consideration of cross correlation, these
° ’ *
Value is derived as ,g _o'N" [Alsoby D. A. Wiegandtet. al., 2003]
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| Complexity of Double FS-OFDM
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BER Performance on Fading Channel N i N
g M Conclusions Ry
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N R B e o = A New Fourier Spreading (FS) for OFDM has been
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s DFS-OFDM is
‘ outperform OFDM
o ' , by about 12dB.

\ | Proposed

', DFS-OFDM X = TDC performance
10° k \ is similar to that of

Average BER

o PAPR is reduced up to 8dB from the Original 12dB.

o High throughput (bit rate) is possible to be doubled by
employing Double Fourier Spreading (DFS).

o BER performance is 6dB better than that of Traditional
OFDM in Frequency Selective fading channels.

o With Fourier Spreading (FS and DFS), computational
complexity is very low when compared to CI/OFDM and

MMSEC PO-CI/OFDM (saving cost more than 90% (for N>64)).
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