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ABSTRACT

This research aims to study, analyze, and optimize the spectral efficiency of 5G wireless comumunication
systems using Massive MIMO technology. This standard aim for the spectral efficiency of 15 bps/Hz in uplink
and 30 bps/Hz in downlink scenarios, However, in 5G standards and specifications, the theoretical upper limit
of achievable spectral efficiency is not bounded, leaving room for open research. Hence, this research is thus
motivated to choose the maximization of this parameter for the 5G Massive MIMO simulation network.
Initially, the research focuses on an in-depth study of 5G standards, specifications and test scenarios.
Subsequently, the consiraint parameters influencing spectral efficiency are analyzed and optimized for
improved results. The research also carried out hardware experimental studies related to 5G internet
connectivity, modulation schemes, and spectral efficiency using the OAI (Open Air Interface) framework are
conducted at the 5G Testbed lab and software-defined radio (SDR) hardware demonstration for the
modulation classification of live video transfer using machine learning neural network algorithms.

The research work focused on the spectral efficiency parameter improvement by considering the uplink
scenario in the 5G Massive MIMO network with different receiver combining schemes, such as MMSE, ZF,
and MRC. The spectral efficiency in this research work achieved is 3.5 times higher than the value proposed
in the LTE release 17 of 5G Specifications. This work identifies the right balancing of constraint parameters
with optimization algorithms which improves the spectral efficiency metric. Hence, this research study
significanily contributes the newer methods which improve spectral efficiency in future LTE releases in 5G
and beyond.
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