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Abstract

Cell Free Massive MIMO is a new system that combines the best
advantages of Ultra Dense Networks (UDN) with Massive MIMO
Cellular System to overcome its weaknesses. One way to visualize
it is to consider a network containing a single Massive MIMO
array, deconstruct that array, and spread the individual antennas to
different locations within the coverage area, while keeping the
same transmit/receive algorithms. When servicing the user's
equipment, the distributed antennas will then transmit each data
signal of different power and phase angle, so that, it arrives at the
desired user device simultaneously and thus reinforce each other.
Likewise, the signals received at the various jointly distributed
antennas are processing to extract data from all user equipment.
The primary motivation behind the Cell-Free Massive MIMO
system was to design a new network infrastructure capable of
providing uniform data rates in the coverage area, i.e. focusing on
improving the data rates enjoyed by the user, rather than the
average rates or peak rates, which are already too high in current
networks.
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In this paper, we will compare the performance of cell-free
networks and traditional cellular networks through simulation using
MATLAB (R2018a) program. The data rates for each user will be
analyzed and compared under different scenarios for deployment of
cell-free Massive MIMO access points. We then introduce a
comparison of the uplink SNR values (UE to BS) achieved by the
5G major Massive MIMO and Small Cells with SNR values by
Cell-Free Massive MIMO Proposed system. Then, another
important factor in determining the quality of the systems used in
wireless communications will be studying, which is the ability of
this system to remove the interference on the uplink resulting from
the presence of several users sending using the same time and
frequency sources to the base station of their service. Finally, the
ability of this system to focus the signal towards the desired user on
the downlink in the case of centimeter and millimeter waves
studied and it performed well.

Key words: Massive MIMO System, Small Cells, Cell-Free
Massive MIMO System, SINR.
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