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DEVELOPMENT OF 5G TECHNOLOGY
AND ITS IMPACT ON THE TELECOMMUNICATIONS
ECONOMY

T. B. Kyainiy,

K. €. H., AOLIeHT KadeApyu MeHeAKMeHTY opranizanin, Hanionarsunit yaiBepcurer "ApBiBcbka nmoairexnika"

C. €. Aemanny,

K. €. H., CT. BUKA2Aa4 KadeApy MI>KHaPOAHOTO, KOHCTUTYLifIHOTO Ta aAMiHicTpaTuBHOTO NpaBa, IBaHo-PpaHKiBChKMIT
HaBYaAbHO-HAYKOBMUI IOPUAMYHMI IHCTUTYT HaljioHaABHOTO yHiBepcurery "Oaechka IopMAMYHA aKaAeMis"

PO3BUTOK 5G TEXHOAOTTI TA iX BITAYB HA EKOHOMIKY TEAEKOMYHIKAILII

As part of the research, attention is paid to the fact that the development of 5G technologies provides for the
construction of networks that are characterized by both a general acceleration of data exchange or transmission processes
and a reduction in network latency (due to an increase in its capacity). These improvements will undoubtedly have a
significant impact on the telecommunications industry. In particular, the deployment of a 5G network is currently
contributing to a rapid increase in demand for telecommunications services in various countries while simultaneously
raising expectations and requirements for the quality of services. Therefore, the article reveals the current specifics of
the development of 5G technology and specifies its impact on the telecommunications industry. According to the results
of the research, attention is drawn to the fact that while other types of networks (including 4G, 3G, etc.) allow for the use
of mobile communication, Internet access, and other services with certain limitations, the development of 5G networks
provides fast, stable, and uninterrupted communication with a high level of quality and wider data transmission
capabilities. To avoid these problems, the authors concluded that in most countries, 5G technologies already have a
significant impact on the telecommunications economy, which lies in creating opportunities for telecommunications
equipment operators and providers of mobile and other communication services to: substantially transform the spectrum
of classical private and public services towards increasing their convenience and accessibility, thanks to coverage, high
data transfer speeds, and other advantages of the 5G network; introduce private and public services based on the Internet
of Things; introduce support services for personalized "smart city" and "smart building" services that allow households
to monitor their energy and other resource expenditures. The synthesis of the mentioned opportunities allows
telecommunications companies to increase the number of mobile Internet users, and private and other communication
services; increase the revenue of communication operators, expand the capacity of service sectors, increase the number
of devices connected to the network, and increase the volume of data transmission, improving the quality of services for
clients. The prospects for further research in the outlined area lie in the exploration of possible models for creating new
services in the field of virtual and augmented reality, telemedicine, smart cities, etc.
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V Meskax AOCAiIANKeHHs 3BepHEHO yBary, o po3BUTOK 3G TexHOAOriN 3a6e3nedye mMoGyAOBY TAKOTO TUIY MepPesK, KM
BUDi3HsIE 3araAbHe IMPUCKOPEHHS MpoueciB 06mMiHy a6o mepepadi AAHMX Ta 3HMIKEHHS 3aTPUMKU Y MepeKi (1o 3yMOBAeHe
nipBumeHHsM ii emHocti). Lli mokpamenHs, 6e3yMOBHO, MATUMYTh 3HAYHMII BIAMB Ha eKOHOMIKY TeAeKOMYHiKauii. 3okpe-
Ma, Hapasi posropranHs 3G-Mepeski cpuse CTPiMKOMY 36iAbLIEHHIO MOMUTY HA MOCAYTHU T€AEKOMYHiKaliHUX KOMIIaHiil B
pi3sHuX KpaiHax, py Napare AbHOMY MiABUIIeHH] OYiKyBaHb Ta BUMOT, IOAO SIKOCTI mocayr. Biarax, craTTs po3kpusae cy-
yacHy cnenudiky po3BuTky 5G TexHoAorii Ta KOHKpeTU3ye ii BIAMB Ha eKOHOMIKY TeAeKOMYyHiKanii. 3a pesyapraTramu
AOCAIAJKeHHsI 3BepPHEHO yBary Ha Toi ¢aKT, o SIKUIO B iHIIMX TUIIAX MepPesK HasiBHA MOJKAMBICTh KOPUCTYBATHUCS MOGIABHUM
3B'13KOM, AOCTYIIOM A0 IHTepHeTy Ta iHIMMM MOCAyramMy 3 NEeBHUMMU OGMesKeHHSIMM, TO po3BUTOK IG Mepesk 3abe3meuye
WBUAKMIA, CTaGiAbHUIT Ta Ge3nepeGiitHmil 3B'I30K 3 BUCOKMM PiBHEM SIKOCTi Ta WIMPIIMMU MOSKAMBOCTSIMM IepeAadi AAHMX.
BpaxoByrouu BumeHaBeAeHe, 3p06AEHO BUCHOBOK, 110 B GiAbmoCTi KpaTH 3G TexHOAOTrIT BjKe 3apa3 MalOTh BArOMUI BIIAUB Ha
eKOHOMIKY TeAeKOMyHikanii. I]eit Bnaus noasirac y GopMyBaHHI MOJKAMBOCTEN AASI ONIEPATOPiB TEAEKOMYHIKALiifHOTO 06-
AaAHAHHS Ta NPOBAMAEPiB MOCAYT MOGIABHOTO Ta iHIIOTO 3B'SA3KY: 3HAYHO TPAaHCGHOPMYBATH CHEKTP KAACHMYHUX NPUBATHUX
Ta 3aTaABHOAOCTYIHUX CEPBiCiB y 6GiK 36GiAbLIEHHS iX 3pYYHOCTi i AOCTYIMHOCTI, 3aBASIKM OXOIAEHHIO, BUCOKil MIBUAKOCTI
nepeaayi AaHux Ta inmum nepesaram 5G mepeski; BBECTH Ha PUHOK IPMBATHI Ta 3araAbHOAOCTYIHI IOCAYTH Ha 6a3i inTepHe-
Ty pedeli; BBECTM Ha PUHOK IOCAYTHM MiATPUMKM NePCOHAAI30BaHMX cepBiciB "po3ymHoOro” micra tra "posymuux” GyaiBeas,
IO AO3BOASITH MOHITOPUTM BUTPATH AOMOTOCIIOAAPCTB Ha eHeprito Ta iHmi pecypcu. CuHTe3 HaBeA€HMX MOKAMBOCTEN AO3-
BOASIE TEAEKOMYHIKALiiHMM KOMIaHifAM 36iAbIIEHHST KIABKOCTi KOpUCTYBauiB MoGiAbHOTO IHTEpHETY, NPMBATHUX Ta IHIWIMX
NOCAYT 3B'A13KY; 36iApIIeHHs IPUOGYTKY OnepaTopiB 38'A3Ky; PO3MWMPEHHS EMHOCTI cepBicHux cdep; 36irbmeHHs YnCAa IpU-
CTPOIB, 0 MIAKAIOYEHi AO MepesKi, Ta 36iAbLIeHHs 06CAry mepeAadi AAHMX; OKPAILEHHsT AKOCTi MOCAYT AAs KAienTis. ITep-
CIIEKTUBY NMOAAABIINX AOCAIA’KeHb B OKpecAeHi cdepi MOAArarOTh Yy AOCAIAKEHHI MOJKAMBUX MOAeAel CTBOPEHHS HOBUX

cepBiciB y cdepi BipTyaabHOI Ta AOIIOBHEHOI PeaABHOCTI, AMCTAHL{IHOT MEAVIIHY, PO3YMHUX MICT TOIO.

Key words: 5G networks; communication networks; private 5G networks for industrial applica-

tions; public 5G networks; services; operator.

Karouobi croba: 5G-mepeixi; mepeixi 36 asxy; npubamni mepexi 5G 3 indycmpiarvnum 3acmocy-
bannam; sazarvnodocmynni mepesxi 5G; nocayzu; onepamop.

PROBLEM SETTING (DESCRIPTION
OF THE PROBLEM BEING ANALYZED
IN GENERAL AND ITS CONNECTION
WITH IMPORTANT ACADEMIC
OR PRACTICAL TASKS)

As 0f2022, 5G networks are deployed in some
form in developed European countries (with a
range of public and private 5G networks for
industrial applications). With an average coverage
of 5G networks in Europe at 66% of the territory
in 15 EU member states, this figure reaches
approximately 40—45%. 5G networks are already
deployedin the Asian and North American regions
with coverage estimated at 66—75 % (with the most
extensive use of 5G networks in enterprises). 5G
networks are already operational in Ukraine,
albeit in the early stages of development. This is
confirmed by the fact that in 2017, former
President of Ukraine P. Poroshenko signed a
decree on the introduction of 5G on the territory
of our country, and in November 2020, the Cabinet
of Ministers of Ukraine approved a plan of
measures to release additional radio frequency
bands in the ranges of 790—862 MHz and 694—
790 MHz from television radio-electronic means
for the full implementation of high-speed 5G
communication in Ukraine [6]. In addition, from
December 1, 2019, to May 31, 2020, testing of 5G
technology was carried out in Ukraine by Ericsson
and mobile operator Lifecell in the stores of the
Lifecell network. It is already clear that the de-

N

velopment of 5G technology (or fifth-generation
wireless communication, which is a direct su-
ccessor to 4G) provides for the construction of
such types of networks that are characterized by
both general acceleration of data exchange or
transmission processes and a decrease in network
latency (which is due to an increase in its capacity).

These improvements will have a significant
impact on the telecommunications economy. In
particular, the deployment of 5G networks is dri-
ving rapid increases in demand for telecommu-
nications services in various countries, while
simultaneously raising expectations and requi-
rements for service quality. The Ericsson Mobility
Report shows that in 2020, the percentage of
mobile internet users who used high-speed services
for the first time exceeded 10% worldwide.
Furthermore, the overall increase in network
capacity and reduction in network latency is not
only prompting telecommunications companies to
actively update their services and service offerings,
but also creating opportunities to create tariff
plans with higher data transmission speeds, services
related to connecting various devices to the
internet for data retrieval and exchange. It is
expected that the increasing number of con-
nections to 5G networks will drive the popularity
of IoT services (such as support for "smart home"
systems and others connected to the internet), and
by 2027, over 50% of all mobile devices in the world
will have such support. The outlined realities of
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Provision as a service for internal use only by specific enterprises (this entails limited
coverage, restricted traffic volume, and specific requirements regarding the type of]|
data transmission - such as the transmission of sensor data or signals for controlling

manufacturing processes).

\
Provided as a high-reliability network service with resilience to
communication interruptions. Private 5G networks ensure reliable and resilient
communication between equipment and systems, which is crucial for
continuous production processes..

quality of products).

Provided as a network service with a direct impact on production efficiency

Provided as a high-speed network service. Private SG networks can offer
high-speed data transmission, which can accelerate production processes
and mechanisms for responding to changes in such processes or in
production technologies.

> (direct impact on the time required for production processes and on the

Provided as a service with built-in security mechanisms that provide protection
against unauthorized access and hacking (cryptographic protection, virtual
private network (VPN), access control, physical security).

Provided as a service with flexibility and the ability to be customized to the client's
needs. Private 5G networks can be configured to meet the specific requirements of'a
manufacturing process and can be flexibly used in various production scenarios.

Fig. 1. Features of private 5G networks for industrial applications when provided as a service

Source: created based on [6].

5G technology development are leading to new
opportunities for businesses in the telecommu-
nications industry in many countries, which could
result in the creation of new business models,
increased profitability of telecommunications
companies, and more.

THE ANALYSIS OF THE LAST RESEARCH
AND PUBLICATIONS IN WHICH THE
SOLUTION TO THIS PROBLEM IS BEGUN

The peculiarities of the development of 5G
technology and networks based on them have been
studied by such researchers as Teereshko Yu.,
Tardaskina T., Tolkachova H., Banket N., Alkhi-
mova V., Bilous O. However, these studies mostly
address specific issues that have arisen from the
evolution of mobile telecommunications and
emphasize the advantages of 5G technology over
previous technologies. While these researchers
acknowledge that 5G technology represents a new
generation of telecommunications that utilizes high-
frequency ranges and a large number of small data
transmission stations to achieve extremely high data
transfer speeds and low latency, they do not identify
their impact on the telecommunications industry.
These considerations underscore the relevance and
timeliness of investigating the current realities of 5G
technology development and its impact on the
telecommunications industry's economy.

FORMULATING OF ARTICLE PURPOSES
(THE PURPOSE OF THE STUDY)

The purpose of the article is to identify the
current specifics of the development of 5G techno-
logy and to specify their impact on the economy
of telecommunications.

THE PAPER’'S MAIN BODY WITH FULL

REASONING OF ACADEMIC RESULTS

According to the research content, the authors
rely on examining the development of the telecom-
munications economy through the prism of
improving and modernizing existing telecommu-
nications networks to provide faster and more
reliable connections between different devices and
to improve the quality of telecommunications
services. The basic thesis is that the introduction
of 5G technology has a significant impact on the
telecommunications economy. This 5G technology
is the basis for building next-generation commu-
nication networks, and as such, it should be
considered the next stage in the development of
mobile telecommunications (after 4G techno-
logies), which involves gradual transformations in
data transmission, latency between the time of
sending a request and receiving a response, and
network capacity in the following directions:

— Private 5G networks with industrial applica-
tions in various industries (in this case, only cases
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Provided as a service to a large number of customers who may vary in type and
needs, resulting in broader coverage and high traffic volume.

If there is an acceptable level of reliability and security, it will suffice (as
they have lower sceurity and rcliability requirements compared to privatce
networks, as they are intended for use by multiple users).

Provided that there is a variety of traffic types and purposes, such as data
transmission, video conferencing, online gaming, etc.)

If integration with other technologies is envisaged (they have powerful integration
capabilities with other technologies, such as artificial intelligence, cloud services,
augmented reality, allowing for the creation of new applications and services)

Fig. 2. Features of public 5G networks provided as a service

Source: created based on [2; 4—6].

where the network is provided as a service by tele-
communications service providers or specialized
telecommunications companies are considered).
These networks have several features, including
(Figure 1): being provided as a service for internal
use only by specific enterprises (which results in
limited coverage and limited traffic volume); high
reliability and resilience to communication
interruptions; data transmission speeds of 10 Gbps
and above; built-in security mechanisms; flexibility
and configurability; and direct impact on produc-
tion efficiency.

An additional feature of a private 5G network
with industrial applications, considering that we
are focused solely on practice when it is delivered
as a service by telecommunications service pro-
viders or specialized telecommunications compa-
nies, is its provision on a subscription or pay-per-
use basis. Specifically, the network customer
typically pays for the cost of equipment, network
deployment, and configuration, as well as support
and maintenance. Payment for network usage can
be made for a fixed period or the use of network
resources.

— Public 5G networks, or communication
networks that support the 5G standard and are
intended for general use and can be of different
types and purposes. The main types of such
networks include [4—5]: mobile operator
communication networks (which are available to
mobile communication users and allow voice and
data transmission from mobile phones and other
devices), Wi-Fi-based communication networks
(which are used for wireless communication
between devices and are installed indoors to

N

provide wireless Internet access for users), Small
Cells-based communication networks (which are
used to provide wireless coverage in areas with a
high concentration of users, including on stree-
tlights, poles, and other locations to provide
better network access); satellite-based commu-
nication networks (which are used to provide
wireless communication over long distances);
virtual network-based communication networks
(which are used to provide secure and fast
connections between different computers and
devices). Within the scope of this research, only
cases where networks are provided as services by
telecommunications service providers or
specialized telecommunications companies are
considered, and they have several features that
distinguish them from private 5G networks for
industrial applications, including (Fig. 2): 1)
delivery as a service to a large number of clients
who may vary in type and needs (resulting in
wider coverage and large traffic volumes); 2) an
acceptable level of reliability and security (as
they are intended for use by different users); 3)
diverse traffic types and purposes; 4) integration
with other technologies. Taking into account that
we are only focusing on the practical aspect of
networks being provided as a service, the
specificity lies in its provision based on
subscription or payment for multifunctional use
(which caters to a large number of clients who
may have different types and needs).

Therefore, the use of 5G technologies within
public and private 5G networks with industrial
applications has great potential to improve the
telecommunications economy, due to its targeted

ITepeannatumitinpexc 21847



&\&&\\\\\ \\g\. N

N\

NI

The features of 5G technology

amount of time.

development

include an increase in data transmission speed,
which is faster than what is provided by 4G
technology. This means that customers will be
able to access a larger volume of data in a shorter

Direction of

operators.

impact
telecommunications economy - increasing

the number of mobile internet users, private
d other communication

increasing the revenue of communication

on the

services;

Features of 5G technology development -
increased bandwidth: 5G enables the transmission
of more data simultaneously, which can reduce
latency and improve communication quality.

»

Direction of

impact
telecommunications economy - expanding
the capacity of service sectors such as video
conferencing, online gaming, and internet
streaming, increasing demand for these

on the

the way for the development of new technologies. »

services, and increasing revenues for
operators.
Features of 5G technology development - paving Direction of impact on the

data transmission.

telecommunications economy - increase in
the number of devices connected to the
network and an increase in the volume of

Features of 5G technology development -
increasing competition in the telecommunications
market due to the deployment of 5G technology.

Direction of impact on the

customers.

telecommunications economy -
provement of service quality for

Fig. 3. Features of the impact of 5G technology development on the telecommunications economy

Source: created based on [2; 5; 4; 6], Fig. 1 and Fig.

impact (shown in Figure 3), which
increases the number of mobile internet
users, private and other communication
services, operator revenues, service
sector capacity, number of devices
connected to the network, data trans-
mission volume, and improved quality of
services for customers. According to
analysts, global revenues from 5G ser-
vices could reach approximately
$3.6 trillion by 2035, which is a significant
resource for further development of the
telecommunications industry [6]. In
addition, the service sector capacity of
the telecommunications economy has
already expanded with support for
mobile communication, SMS, and inter-
net access, with support for video confe-
rencing, online games, and internet
broadcasts. Other impacts are currently
fragmented. All of this will have a cumu-
lative impact on the economy and
technological progress of telecommuni-
cations companies.

The outlined impacts and features for
both public 5G networks and their
private configurations with industrial
applications are formed in connection
with the fact that they support the latest
communication standard, which pro-
vides significantly higher data trans-

2.

Table 1. Most notable projects for deployment of private
5G networks with industrial application

5G networks >G network d cployment Advantages of private 5G networks
experience
BMW The company has launched a Increased productivity and efficiency
company private 5G network for in the production process; high level
automobile production at its of security and data confidentiality in
factory in Leipzig, Germany. the production process.
Ford The company has launched a Increased efficiency of production
company private 5G network for processes; reduction of costs for
automobile production at its reconfiguration and monitoring of
factory in Detroit, USA. production equipment functioning.
Siemens The company has launched a The optimization of data collection
company private 5G network at its power |and processing processes to improve
plant "Elbe Station" in the efficiency and reliability of
Hamburg, Germany (the production processes, monitoring of
network provides wireless the communication infrastructure at
connectivity to sensors, the station by the company's own
controllers, and other devices | means, and increasing production
within a range of up to 1 km efficiency.
from the base station).
Deutsche The company has launched a Allows for safe and efficient railway
Bahn private 5G network at a railway | operation using high-speed
company station in Nuremberg, Germany | communication with low latency and
for monitoring and controlling | high bandwidth capacity.
train traffic.
Ukkoverkot | The company has launched a Allows to improve the quality and
company private 5G network for accuracy of monitoring the condition
monitoring crop and livestock | of crops and animals, more efficient
conditions on farms in Finland. |data processing, which has reduced
the time and costs of information
analysis.
Dongfeng Creation of a "smart" factory Allows robots and other devices in
Motor based on 5G technologies in the | the factory to exchange data and
company city of Wuhan, located in the communicate with each other
Hubei province. seamlessly, increasing productivity
and efficiency in the manufacturing
processes.

Source: Compiled from official websites of BMW, Ford, Siemens, Deutsche Bahn,
Ukkoverkot, and [3].
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Table 2. Most notable projects for the deployment of public
5G networks being developed by mobile operators

5G networks 3G network d eployment Advantages of private 5G networks
experience

Verizon in One of the leading mobile Increased data transmission

CLIA operators in the US, which began | productivity and the ability to
deploying 5G networks in some connect a significant number of
cities in the US in 2019, is devices to the network within
Verizon. Currently, Verizon coverage areas.
provides 5G services in more than
60 cities in the US, including New
York, Los Angeles, Chicago,
Houston, and Washington.

SK Telecom | The leading mobile operator in Increased data transmission

in South South Korea launched the world's | productivity and the ability to

Korea first 5G network in 2019. connect a significant number of
Currently, the operator continues | devices to the network.
to deploy the network and provide
services in various cities in South
Korea.

Vodafone in | Vodafone was one of the first Increased data transmission

Europe operators to launch 5G networks | productivity, the ability to connect a
in several European countries in significant number of devices to the
2019. Currently, they have 5G network, and the ability to introduce
coverage in more than 100 cities | new services and applications.
in Europe, including Ukraine
(within the innovation hub 5G
Lab, which was opened in UNIT.
City).

China Mobile | China Mobile launched its 5G Increased data transmission

in China network in China in 2019. They | productivity, the ability to connect a
continue to deploy the network significant number of devices to the
and provide services in various network, the ability to introduce new
cities across the country. services and application, and the

ability to access high-speed internet
anytime and anywhere.

American regions, more than 14,000
private networks based on 5G
technologies have been deployed (for
example, in China, there are over 6,500
private networks, the vast majority of
which are based on 5G technologies)
[3]. The most well-known projects for
deploying private 5G networks with
industrial applications are listed in
Table 1.

In Ukraine, there are currently no
large-scale projects for the deployment
of private 5G networks with industrial
applications. However, there are
already some trials of the technology
being conducted in various industries.
For example, in 2021, Ericsson Ukraine
in partnership with Kyivpastrans
launched a test project using 5G
technology to monitor traffic and
ensure road safety [3]. However, this
was not a full-scale deployment of a
private 5G network with industrial
applications.

However, according to the analysis
of private 5G networks with industrial
applications presented in Table 1, it's
evident that such networks provide

Source: compiled from official websites of Verizon, SK Telecom, Vodafone, China

Mobile, and [3].

mission speeds than previous ones (including 4G,
3G, etc.). Such a standard is created using new
radio frequency bands technology, as well as more
complex encoding and modulation algorithms,
which provide data transmission speeds up to
20 Gbit/s, better network performance and
reliability, network configurability, and other
advantages outlined in Figures 1—2. Let's examine
the above-mentioned features of 5G technology
development and the specifics of their impact on
the telecommunications economy in more detail.

So, private 5G networks with industrial appli-
cations are currently present in various industrial
sectors (such as the automotive industry, elec-
tronics manufacturing, energy, and others), and
their impact results in transformations in pro-
duction systems. Specifically, in each point of the
industrial space (located inside an assembly hall,
logistics center, or administrative facility), there
is the possibility of connecting to fast, reliable, and
secure networks. Currently, there are appro-
ximately 300 successfully implemented projects for
deploying private 5G networks in the EU [3].
Germany is leading in this area with around seventy
functioning networks. In the Asian and North

N

their owners with the ability to: 1) con-
trol communication infrastructure on
their own; 2) increase productivity and
efficiency in the production process (due to more
accurate monitoring and control of work processes,
use of autonomous robots, increased mobility of the
workforce, wireless connection to sensors,
controllers, and other devices); 3) reduce costs for
reconfiguration and control of production equip-
ment; 4) improve data security and confidentiality
(private 5G networks can be protected from exter-
nal attacks and ensure high data confidentiality);
5) achieve more efficient data processing and reduce
time and costs for information analysis; 6) increase
production efficiency (by reducing equipment
downtime, reducing the number of defective
products, and reducing the number of workers
required for production). According to the outlined
advantages, we believe that Ukraine should strive
for a maximum increase in projects that lead to the
full deployment of private 5G networks with
industrial applications. These networks are supplied
as a service, so in the period of post-war recovery,
this can help quickly increase the competitiveness
of telecommunications companies (whose services
may include design, deployment, and support of
private 5G networks, as well as integration with
other systems used in industrial processes).
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So, public 5G networks are currently being
developed primarily in the format of mobile
operator networks, which offer 5G support
services to their subscribers (in the form of various
subscription plans that provide access to the 5G
network, or separate services that work only with
the 5G network). Today, there are a significant
number of successfully implemented projects for
the deployment of public 5G networks in the EU,
developed by mobile operators. The 5G network
is quite widely developed in the Asian and North
American regions, where the development of
autonomous car services, medical technologies,
and other innovative technologies is currently
being implemented based on these networks. The
most well-known projects for the deployment of
public 5G networks developed by mobile ope-
rators are listed in Table 2.

In Ukraine, there are currently no large-scale
projects for the deployment of publicly available
5G networks being implemented by mobile
operators. However, certain test projects are
already underway, such as testing the capabilities
of 5G at the innovation platform 5G Lab, which
opened in UNIT.City (where successful 5G use
cases from Huawei and mobile operator Vodafone
Ukraine are presented [1; 6]). Although the big
three mobile operators — "Lifecell," "Vodafone
Ukraine," and "Kyivstar" have announced that
investments and efforts are aimed at launching 5G
no earlier than 2022, a longer period should likely
be expected due to Russia's military aggression
against Ukraine and its consequences. Ukrainian
mobile operators do not yet see opportunities for
monetizing 5G technology. Additionally, Vodafone
Ukraine recently boosted its own 4G network to a
record-high speed of 772 Mbps (thanks to the
aggregation of four LTE carrier frequencies:
LTE1800 20Mhz 4x4 + LTE2100 10Mhz 4x4 +
LTE2600 10Mhz 4x4 + LTE900 5Mhz 2x2) and is
currently in the stage of monetizing it. In addition,
there are currently other companies involved in
the development and deployment of 5G networks,
such as equipment manufacturers, and cloud
service providers, as well as individual orga-
nizations and institutions working on creating
other types of public networks, including those
based on Small Cells. Specifically, such networks
are currently being created in areas with limited
access, such as buildings, narrow streets, and gaps
between buildings (for example, in Miami, USA,
Small Cells have been installed that have allowed
for an increase in data transmission speed and
coverage in the city's central area [3]), as part of
the expansion of the quality of Internet of Things
services, to ensure stable connectivity of various

\

N\

smart devices to the communication network (in
particular, in San Francisco, Small Cells have been
installed that allow for tracking the location of cars
and transmitting data about them to servers in real-
time [3]). However, sufficient data for studying the
deployment projects of Small Cells and other types
of public 5G networks are currently lacking [3].

However, the prospects for the development
of 5G networks, which are being developed by
mobile operators, will be after the normalization
of the situation, as according to the analysis (see
Table 2), it is obvious that such networks provide
their users with the ability to: 1) increased
productivity when transmitting data (this means
that users will be able to receive and send
information much faster than on previous
networks); 2) the ability to connect a significant
number of devices to the network (which means
that users can use Internet services and various
applications on their devices without limitations);
3) the ability to implement new services and
applications that were previously impossible on
previous networks; 4) the ability to use high-speed
Internet anytime and anywhere. Based on the
outlined advantages, we believe that Ukraine still
needs to strive for the deployment of public 5G
networks developed by mobile operators, as this
will not only transform the circle of classic mobile
operator services but also introduce qualitatively
new services which, due to the connection to the
network of various things, will have a cumulative
impact on the economy and technological progress
of telecommunications companies.

CONCLUSIONS FROM THIS STUDY
AND PROSPECTS FOR FURTHER
EXPLORATION IN THIS AREA

The study highlights the fact that while other
types of networks (including 4G, 3G, etc.) offer
limited access to mobile communication, internet
access, and other services, the development of 5G
networks provides fast, stable, and uninterrupted
communication with high-quality and wider data
transmission capabilities. Taking into account the
above, the authors have concluded that 5G
technologies already have a significant impact on
the telecommunications economy in most
countries, which lies in creating opportunities for
telecommunications equipment operators and
providers of mobile and other communication
services, by:

1. significantly transforming the spectrum of
classical private and public services towards
increasing their convenience and accessibility,
thanks to the coverage, high data transmission
speed, and other advantages of the 5G network

IlepeanraTumit inpexc 21847

N




AN\ Y

(services for content delivery are already changing
on the market, thanks to the addition of virtual
reality, high-quality streaming video);

2. introducing private and public services based
on the Internet of Things, which, by connecting
various things to the network that can interact with
each other and with humans, providing auto-
mation and optimization of various processes, will
create opportunities for offering health monito-
ring services, energy management, automatic
control of traffic flows, smart homes, and others;

3.introducing support services for perso-
nalized "smart city" solutions will allow moni-
toring of traffic, city infrastructure, and "smart"
buildings, enabling households to track energy
and resource consumption. Additionally, the lar-
ge amounts of data collected from various
devices can be used to develop personalized
solutions that consider the needs and preferences
of each user.

The synthesis of the mentioned opportunities
enables telecommunications companies to increase
the number of users of mobile internet, private and
other communication services; increase the
revenue of communication operators, expand the
capacity of service sectors, increase the number
of devices connected to the network, and increase
the volume of data transmission, improving the
quality of services for customers.

The prospects for further research in this area
lie in exploring possible models for creating new
services in the field of virtual and augmented
reality, telemedicine, smart cities, and so on.
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