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Abstract

The deployment of mobile telecommunication networks has
increased dramatically in recent decades, and this increase in the
number of mobile devices, and towers yields to increase in consumed
energy, and thus, the need for energy efficiency (EE) has increased to
reduce cost and pollution.

This thesis included a study of several technologies in the
5™ generation (5G) for wireless communications that can be used to
enhance EE, and this study focused on analyzing and enhancing EE
using the massive multiple input-multiple output (M-MIMO)
technology for the uplink (UL) once and using non-orthogonal
multiple access (NOMA) technology for the downlink (DL) again, the
purpose of this study is to look at how to achieve enhanced EE. The
EE was modeled using MATLAB, a study was conducted to trade-off
between spectral efficiency and energy efficiency (SE-EE) in terms of
the number of base Station (BS) antennas under several circuit power
(CP) cases, in terms of fixed power, in terms of bandwidth, and in
terms of average channel gain from the user equipment (UE) in cell
zero to the BS it serves, in terms of noise power, and in terms of
power amplifier efficiency under several CP states assuming perfect
channel state information (CSI) in terms of both the sending and
receiving ends, the number of user equipments (UEs), the ratio of the
number of antennas BS to the number of UEs, as well as the study of
the impact of imperfect CSI on EE.

The results obtained from the simulation showed that there
are many parameters that can enhance the trade-off curve between SE-

EE, such as increasing the number of BS antennas using the M-MIMO



technology, increasing the number of antennas BS is a simple solution
to increase the EE before increasing the CP. Increasing the number of
antennas also reduces the effect of having Imperfect CSI. The results
also show that increasing the number of antennas relative to the
number of users from (4) to (10) does not increase the EE, however

the spectral efficiency (SE) increases by (55%).



