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Abstract

Fifth-generation (5G) cellular systems can create wireless
networks that can be improved in three directions: increasing spectrum
utilization, increasing bandwidth, and improving capacity through its
support for several technologies, including millimeter wave at 28GHz,
and capacity improvement, Through Multiple Input Multiple Output
(MIMO) technology. Millimeter wave suffers from increased path loss
due to the higher frequency.

This project presents the modeling and simulation of path loss
in the Line of Sight (LOS) transmission for three models (Okumura
Model, Hata Model, Free Space Model) in the outdoor environment and
evaluates the performance of millimeter wave technology in terms of
capacity and Signal to Noise Ratio (SNR) using (Matlab2021) program,
it also dealt with the study of capacity with the presence of MIMO
technology.

The results based on the studied models showed that the path
loss increase from (62.9-95.3 (dB)) for the Free Space model, from
(89.7-143.3 (dB)) for the Okumura model, and from (46.2- 137.3 (dB))
for the Hata model, according to the increase in the distance of the
receiving antenna from the transmitting antenna (Tower). Some
simulations were also conducted in an outdoor environment with
different frequencies for comparison, and when using the MIMO
technique, the capacity improved from (1.9-12.5 (Gb/s/Hz)) for the Free
Space model and from (4.2-11.9 (Gb/s/Hz))) for the Okumura model
and from (6.8-13.4 (Gb/s/Hz)) for the Hata model compared to using

the millimeter wave.



