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Abstract

The 5G technology is the fifth generation of
mobile wireless telecommunication network
technology. 5G is just the name of a new phase
in the development of the mobile networks,
where the main technical requirements are
providing much higher communication speeds,
extremely low communication delays and far
increased  efficiency in the use of
telecommunication specter and other network
resources.

The benefits are hudge and it is expected
they still to be increasingly used in people's
every daily lives. As the time goes on, 5G will
be used very often in every area. Be side of
using in to the telecommunication field, it is
already used in the machine industry, and will
be used in medicine, pharmaceutical industry,
large warehouse management, etc. Through 5G
technology, the end users would receive much
better telecommunication services, more
efficient production in many industries, they
can implement smart cities projects, smart
homes, and shortly the most of the functions
performed by people, in their private work or

during their work responsibilities will be much
easier, simple, fast, functional and useful.

5G technology is still in the development
process. There are certain measurements and
tests for the functioning and using of 5G and
what this technology will mean in the people's
lives. We will really have the clear picture for 2
or 3 years, or maybe 5 years from now. Every
techical innovation requires a lot of
investments and examinations, supported by
numbers and statistical data, and so the reports
and papers can be made based on these data
and examinations. This so-called 5G
technology according to previous research,
scientific articles and papers goes in the
direction of improving, facilitating and
functioning the activities and lives of the
people.

Keywords: telecommunication networks,
end users, customers, 5G technology, mobile
wireless networks, high speeds,
communication, telecommunication services,
network resources.
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Introduction

Thus, with the gradual development of
technologies, we come to the technologies 4G,
56 and 6G, in the part of mobile
telecommunication networks, technologies that
besides broadband high internet have other
excellent features in the part of providing
appropriate communication services to the
users. Theoretical review of the differences
between 4G and 5G is given. The advantages of
5G are emphasized and with appropriate
examples and tests will show the goals of the
entire Scientific study on the benefits of 5G
technology and opportunities for further
development in 6G technology, etc., and on the
other hand whether there are or are some
dangerous effects of this type of technology on
ecology, the environment that surrounds us and
most importantly on human life itself.

Quality telecommunication infrastructure
and network nowadays must be owned and
upgraded by every Operator of electronic

1. Objectives for the introduction of
5G

It is very important to note that in
Macedonia because in 2020 the testing of 5G
network placement was started by the
Operators of public mobile electronic networks
in Macedonia, such as Al Operator and
Makedonski Telekom, and in that context the
activities of mobile network operators were
reduced to testing 5G to 14.07.2020 at 3.7-3.8
GHz (by the Al operator) and to 31.10.2020 to
3.6-3.7 GHz (by Makedonski Telekom).

In April 2019, the Ministry of Information
Society and Administration in cooperation with
the Agency for Electronic Communications
prepared a National Broadband Strategy which
sets out the following objectives:

communication  networks  because  the
technical-technological development requires
fast and always included connections and
communications through mobile networks, thus
the progress and development or transition
from development technologies to 4g. in 5g and
from 5g to 69 etc. in the future it is extremely
important.

On the other hand, there is suspicion and
fear among the people about the existence and
construction of mobile networks, especially the
antenna systems that are visible and impressive
and in that direction they ask questions related
to their radiation and the impact of that
radiation on human health and the environment
- environment (4g, 5g, etc.), and what activities
are taken and are being taken to improve
environmental protection, if there are small
doubts or practical examples of their harmful
effects.

* By the end of 2023, at least one major city
to be covered by 5G signal;

* By the end of 2025, the highways and
highways / main corridors of the basic and
comprehensive road network in the country
determined by the Agency to be covered
with uninterrupted 5G signal,;

* By the end of 2027, all cities in the country
to be covered with uninterrupted 5G signal;

* By the end of 2029, everyone should be able
to access the Internet via 5G with a
minimum internet access speed of at least
100 Mbps;

* By the end of 2029, at least 50% of the total
number of subscriber agreements of
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households in the entire country, to have
Internet access of at least 100 Mbps;

* By the end of 2029, all households at an
affordable price to have access to a network
that provides download speeds of at least
100 Mbps with the ability to upgrade to
gigabit speed;

* By the end of 2029, all public institutions
(schools, universities, research centers and
other  educational institutions, health
institutions,  ministries,  courts, local
governments and other state bodies and
bodies), to have symmetrical Internet access
at a speed of at least 1Gbps.

2. Benefits of 5G implementation

The main benefits of 5G networks are
usually expressed through the technical
parameters of:

« increased speed up to 10 Ghps,

* delay less than Ims,

* 1000 times increased bandwidth,
100 times more connected devices,
* 99.99% availability,

* 100% coverage.

However, despite significant improvements
in the speed and reliability of relationships, the
main benefits that go beyond traditional
electronic communications lie in the evolution
of new business models and different types of
clients and partnerships.

With the implementation of the 5G
architecture, operators can directly support the
vertical industries and contribute to their
mobilization.

The partnerships that can be established are
multi-layered, starting from simple sharing of
infrastructure, by opening specific network
features in the form of available service, to
integrating the partners in a system with the
help of software-oriented architecture. The
values that are created include transparent and

comprehensive  availability, delivery  of
consistent quality of service, different types of
interaction, personalization of services, highly
promising communication.

The range of services that can be radically
innovated and offered through this architecture
is the main motivator for the development of
every industrial sector. The mobile connected
society and the fully digital infrastructure
offered by 5G are a prerequisite for the
development of modern industry, and thus the
growth of the economy. Therefore, the
implementation of this technology is an
investment in the potential for opening new
markets and opportunities to encourage
development in a number of different fields
from smart farming to smart factories.

It is considered that the implementation of
5G technology will be managed by the vertical
industry, an ecosystem of technical and
business integrated network solutions in a
programmable and unified infrastructure. 5G
technology is expected to be applied in the
automotive industry, public safety, healthcare,
financial sector, utilities, high-tech
manufacturing, internet / digital homes,
healthcare, media / games, etc.

3. Defined 5G pilot examples for use

One of the reasons that the definition of 5G
standard and network architecture is still
incomplete is because unlike other wireless
network upgrades, the architecture and
implementation of 5G depends on how and
what the network will be used for.

For example, the analysis shows that video
traffic is expected to grow significantly in the
next period, which means that there will be a
need to provide higher speeds for applications
such as support for streaming video, video
conferencing and high-resolution virtual reality.

Ocma Me2ynapodHa HayyHa kKoHhepenyuja - I/IOBAJ/IHH TPEH/]OBH -2021
Eight International scientific conference - GLOBAL WORLD TRENDS -2021

102



MakedoHcko me2yHapodHo HayyHo chucanue ,MAPKETHHI“ Bp.14
Macedonian international journal of “MARKETING” No. 14

To achieve this level of performance, the
network will need to be built from a number of
small cells that will achieve not only coverage
but also higher utilization of the available
bandwidth.

At the same time, a number of 5G pilot
implementations are based on the use of the
network as a basis for building loT. In order to
provide support for a huge number of devices,
many of which require longer battery life, the
5G network must operate extremely efficiently
in low-bandwidth transmission, where speeds
are not important but good coverage and
reliability are.

According to the ITU, IMT-2020, three
main scenarios of using 5G technology have
been identified, according to which the
development of specific services with specific
requirements depending on the industry (sector)
in which they will be identified is underway.

e mMTC-Massive Machine Type
Communications. A large number of
connected devices with different service
quality requirements. The aim is to
provide a response when the density of
connected devices increases
exponentially

e eMBB — Enhanced Mobile Broadband
connections mobile broadband internet
with ultra high speeds (indoors and
outdoors) with uniform quality of service

e URLLC — Ultra-reliable and Low
Latency Communications. This scenario
has special requirements such as latency
to ensure increased response speed.

Within the definitions of 5G networks are
defined groups of families of examples of
typical use of 5G:

e broadband access in dense environments,
examples: Ubiquitous video, smart

offices, cloud services, high resolution
video sharing

e Broadband everywhere, examples: More
than 50 Mbps everywhere, ultra cheap
networks

¢ high user mobility, examples: High speed
trains, remote calculations, mobile hot
spots, 3D drone connectivity

e massive 10T, examples: Smart Carry
Devices, Sensor Networks, Mobile Video
Surveillance

e extreme real-time communications,
examples: Tactile internet

e emergency communications, examples:
Natural disasters

e ultra hopeful communications, examples:
Automated traffic and driving control,
collaborative robots, e-health, remote
operations, drone control, public safety

e Broadcasting services, examples: Real-
time news and information, local cell-
level services, regional services, national
services.

4. Challenges in the implementation of
5G in Macedonia

In order to support the 5G implementation in
the test phase, but also the commercial phase
that should follow, the current situation in
Macedonia indicates a number of challenges
that need to be addressed or regulated.
Operators are expected to invest in two key
areas:

* Infrastructure investments. Mainly to build

a dense optical network infrastructure to
ensure the connection of 5G base stations,
as well as to finance their installation. The
next generation of 5G wireless networks
will support applications that require high
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speeds. One of the solutions in that case is
to enable higher density of base stations by
placing small cells.

* Investments in service innovation. To
stimulate the emergence of new 5G
services. This includes funding for pilot
projects that will demonstrate and test
potential 5G features and enable the
development of new services.

The implementation of the 5G architecture
mainly depends on the small cell installation
capabilities and the level of connectivity to the
kernel system using a high-bandwidth network
infrastructure based on optical technology.

This process is currently laborious due to
various complications that occur when finding
a location for a new base station and obtaining
permission to set it up, as well as due to the
procedures to be followed when installing the
cable network infrastructure.

From this point of view, it is necessary to
provide legal and economic relief to mobile
operators so that:

« when finding locations for new base

stations it is necessary to facilitate the
conditions for installing the appropriate
equipment

» The need for locations should be taken into
account when planning the construction of
new facilities, ie the possibility of setting
up base stations on the facilities should be
provided.

+ the cost of setting up
infrastructure will be reduced

* to respect the obligation from article 63
and article 69 in the LEC to build new
facilities with obligatorily installed optical
infrastructurE.

In order to make the most of the
opportunities offered by the 5G architecture
and to attract the widest possible range of end
users, which means a wide range of different
service quality requirements, the implications
for network neutrality should be set at the level

network

of the network layer that will enable the
definition of a set of layers with different levels
of service quality that will be intended for
different applications. In addition, the defined
rules for network neutrality should be in
accordance with the norms prescribed by the
EU.

The use of 5G services largely depends on
the end users and the benefits they receive.
However, in order to provide a truly connected
society such as the goal of 5G, it is necessary to
work on providing skills to citizens as end
users so that they can enjoy the benefits offered
by this ecosystem. In other words, projects are
needed that will be aimed at raising the level of
digital skills of the citizens. Such an investment
will also mean supporting economic
development as a society with a higher level of
digital skills will create a new market through
new service demands from providers.

The development of 5G networks and
services requires support from the institutions
relevant for the regulation of electronic
communications and the construction of
electronic communications networks, as
follows:

» To prepare procedures and administrative
procedures that will enable quick and easy
obtaining approvals for the construction of
the new 5G network,

* Much of the benefits of 5G technology will
be based on the density of base stations in
the network itself, primarily due to the use
of higher frequencies in populated areas.

Due to this, there will be a need to set up
base stations in places for which the current
legislation does not allow it (eg: along roads,
installation of equipment on existing lighting
poles, bus stops, poles of power lines, etc).

Due to this, it is necessary to adjust the
relevant laws to enable the installation of 5G
equipment and such facilities, as well as the
installation of optics next to them:
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« Regulation of installation of equipment for
mobile network with small size and output
power, should be in accordance with legal
conditions for installation of urban
equipment (without approval / solution),
and with a very simple and fast procedure,

* When building the new 5G networks to
take into account the possibility of shared
use and to avoid building parallel networks
by business users in the so-called.
"Campus networks" in large industrial
complexes, hospitals and other institutions,
in accordance with Article 75 of the LEC,
Coordination of radio frequencies for 5G.

5. 4G vs. 5G: The key differences
between the cellular network
generations

Every decade the cellular industry performs
a major upgrade to its wireless infrastructure.
The 2000s were dominated by 3G, while
mobile phones in the last decade ran on 4G.

Here's a breakdown of the major

differences between the two networking
technologies.

Speed

In most conversations about 5G, speed is
often the spec that is used to differentiate it
from 4G. And that makes sense, since each
cellular generation has been significantly faster
than the one before. 4G can currently reach top
speeds of up to 100 Mbps, though real-world
performance is generally no more than 35
Mbps.

5G has the potential to be 100 times faster
than 4G, with a top theoretical speed around 20
Gbps and current, real-world speeds from 50
Mbps to 3 Gbps.

But it's a little more complicated than that.
There are three main flavors of 5G, and each
one has its own speed. The so-called low-band

5G is somewhat faster than 4G with
performance around 50-250 Mbps. The fastest
version of 5G, called high-band 5G, is the
version that reaches 3 Gbps. For details, read
our article on the three ranges of 5G frequency.

Latency

Latency is a measure of the time it takes a
packet of information to travel between two
points. It can be thought of as the delay that
taxes any data transfer, no matter how fast the
connection otherwise is. Latency in 4G
networks is currently about 50 milliseconds,
while 5G networks are expected to shrink that
to an impressive 1 ms.

Reducing latency will be critical for many
applications where 5G will allow connected
devices to rely on the cloud for processing of
data — such as self-driving cars that might use
5G to let a cloud-based Al make real-time
navigational decisions.

Coverage

Even after a decade of 4G, there are still
remote and rural areas around the world that
have poor 4G coverage. 5G is just getting
started, and so its coverage is essentially non-
existent outside of a handful of major cities. 5G
will take several years to reach a level of
coverage similar to 4G, and it will have
different implementations (high-, medium-, and
low-band 5G), each with its own speed and
bandwidth.

Currently, you can find 5G in a total of
about 100 cities in the US. Even among those
100 cities, though, coverage is limited and
often only offers solid performance in certain
parts of town. There's essentially no
comparison to 4G, which can be found in
virtually every city and town in the US.

Bandwidth

5G is expected to have significantly more
bandwidth, or capacity, than 4G as well. In
part, this is because 5G will make much more
efficient use of available spectrum. 4G uses a
narrow slice of the available spectrum from 600
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MHz to 2.5 GHz, but 5G is divided into three
different bands. Each band has its own
frequency range and speed, and will have
different applications and use cases for

Conclusion

From a technological perspective, 5G
networks will make use of a number of new
technical features, compared to the current
situation in existing networks:

A move to software and virtualisation
through ‘Software Defined Networks (SDN)
and Network Functions Virtualisation (NFV)
technologies’. This will represent a major shift
from traditional network architecture as
functions will no longer be built on specialised
hardware and software. Instead, functionality
and differentiation will take place in the
software. From a security perspective, this may
bring certain benefits by allowing for facilitated
updating and patching of vulnerabilities. At the
same time, such increased reliance on software,
and the frequent updates they require, will
significantly increase the exposure to the role
of third-party suppliers and the importance of
robust patch management procedures.

These new features will bring numerous new
security challenges. In particular, they will give
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