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ABSTRACT

The orthogonal frequency division multiplexing (OFDM) modulation is the most
popular multicarrier modulation scheme nowadays to support fourth-generation
wireless communication (4G). However, due to the rectangular pulse shaping
and use of cyclic prefix (CP), The OFDM systems exhibit very high-frequency
leakage and poor stopband attenuation. In the light of these limitations, Fifth
Generation (5G) Mobile broadband radio access is the promising technology
that will develop to satisfy the demand of continuous increasing data traffic. It
also allows subscribers and machines to exchange big data traffic rates, Gigabit,
with virtually small latency. Actually, the development of new wireless
technology generation in the fifth generation usually has a new modulation

scheme in the physical layer.

The infrastructure of the physical layer (PHY) which researcher proposed for
5G development will be flexible to use various modulation techniques providing
sufficient handling waveform requirements. As multiple uses of advanced
modulation techniques in 5G enhance the performance of the system. The filter
bank multicarrier based on the Offset Quadrature Amplitude Modulation
(FBMC/OQAM) modulation has recently received increasing attention. Rather
than using a rectangular pulse, FBMC/OQAM uses a pulse shape which
provides better frequency localization. This, in turn, translates into higher

spectral efficiency and much more flexibility for spectrum allocation.

The main objective of this thesis is to investigate the applicability of the
FBMC/OQAM modulation for next generations of communication systems. More
specifically, we focus on four main directions. The first direction deals with the
design and implement of advanced modulation technique system for the fifth

generation (5G) wireless communications based on the FBMC (filter bank



multicarrier) with OQAM (Offset Quadrature Amplitude Modulation) with used
Square Root Raised Cosine filter (SRRC) filter to design prototype filter. Then
the second focus on the analysis of the capacity of the FBMC/OQAM
transceiver, then the research is extended to the third focus which searches for
providing a new solution of the most critical disadvantages of new modulation
scheme which are peak to average power ratio (PAPR). Finally, Software-
defined implementation of the proposed modulation technique will be relayed
and the developed transceiver will be tested and verified to validate the fifth-

generation requirements.
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