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A simplified frequency-domain implementation method for the transceiver
of discrete Fourier transform spread generalized multi-carrier systems

Li Mingqi, Rui Yun, Zhang Xiaodong, Zhou Qinying, Liu Guangyu
(Shanghai Institute of Micro-system & Information Technology, Chinese Academy of Sciences, Shanghai 200050)
Abstract

A frequency-domain equivalent implementation method was proposed for the transceiver of discrete Fourier transform
spread generalized multi-carrier (DFT-S-GMC) systems with the aim of decreasing the implementation complexity. Based
on the frequency-domain implementation method, a simplified implementation method for DFT-S-GMC transceivers and
the DFT-S-GMC transceiver structure were also presented. The proposed method exploits the property that the energy of
frequency response of each sub-band of the filter-bank is more concentrated than that of the time-domain impulse response
of the prototype filter. The theoretical analysis and simulation results show that the transceiver with the proposed simpli-
fied implementation structure has almost the same bit error rate (BER) performance as that with the existing time-domain
implementation structure over multi-path fading channels. Moreover, compared with the existing time-domain implemen-
tation methods, the proposed simplified method can reduce the implementation complexity of DFT-S-GMC transmitters
significantly .

Key words: frequency division multiple access (FDMA), filter-bank, generalized multi-carrier (GMC), discrete
Fourier transform (DFT)





