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Study on Improvement of NC-OFDM Transmission Performance with

Reduction of Out-of-Band Emission by a Windowing Method
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We present a non-contiguous orthogonal frequency division multiplexing (NC-OFDM) scheme as a promising and practical
method for achieving spectrally agile wireless data transmission. It is suitable for efficient access to fragmented vacant frequency
bands by secondary users (SUs) in a cognitive radio network. Although the NC-OFDM scheme allows efficient communication, there
is an inter-user interference problem between primary users (PUs) and SUs. The methods focusing on the reduction of out-of-band
(OOB) emissions generated by the use of NC-OFDM transmission have been studied. With the purpose to achieve the required OOB
suppression we present a practical approach that can be employed in NC-OFDM, namely, Windowing. However, it has a defect in
that the BER (Bit Error Rate) performance is degraded by the Windowing method. In order to improve the BER performance we
present quasi maximum likelihood estimator (QMLE), which is a simplified MLE method. It compensates for the performance
degradation due to the distortion by Windowing. While MLE requires heavy computational cost and is unrealistic, QMLE can
effectively reduce the computational cost. We quantitatively evaluate BER performance improvement of the QMLE method by

computer simulation.
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Fig. 1. Transmitter and receiver diagram of NC-OFDM.
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FFT: Fast Fourier Transform, IFFT: Inverse Fast Fourier Transform
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Fig. 2. Spectrum of interference component of SU on PU's band.
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Table 1. System parameters of primary user.
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Fig. 8. Transmission model of PU.
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Table 2. System parameters of secondary user.

Modulation OFDM,QPSK
Null signal bandwidth 1.5MHZ
Symbol rate 15kHz
Number of FFT N 2024 samples
Cyclic prefix Ncp 128 samples
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Fig. 9. Transmission model of SU.
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Fig. 13. BER performance using QMLE or MLE.
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