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Background. An increase in the number of users and services with the support of the required quality of service, an
increase in the coverage area of one operator’s radio access network, and most importantly, the emergence of packet-switched
technologies and systems, has led to a significant complication of the core mobile communications network and its nodes, an
increase in the functionality and intellectualization of the network core. Gradually, it was the core network and the
technologies of its functioning that became more significant than the radio access network. Hence, for the construction of
mobile communication systems, more integrated information and telecommunication technologies, especially from the field of
network and information technologies, became popular.

Objective. The aim of the paper is to present the concept of the architecture of mobile infocommunication systems as
systems whose services make a significant, even decisive, contribution to the functioning of the infrastructure of modern
society, built on the constant exchange and assimilation of information.

Methods. The structural and functional methods of constructing the architectures of information and telecommunication
systems are investigated.

Results. The signaling network of mobile infocommunications manages the maintenance of both individual wireless user
terminals (telephones, smartphones, tablets), and many wireless inter-machine communication devices and the Internet of
Things. In addition, the same alarm system supports various telecommunication networks of wireless subscriber access,
automobile and other vehicles; creates an interface with wired / cable access networks.

Thus, the core network of mobile infocommunications can fully integrate interfaces with all types of telecommunications,
which are designed to transmit many low-speed data streams, as well as to transmit high-speed data streams. There is a
tendency to take over traditional old services, for example, the public telephone network and radio-relay communication lines,
and turn them into private services of the mobile infocommunication network, which further enhances their importance. All
this creates the prerequisites for the transformation of mobile infocommunication operator systems into the main (determining)
players in the telecommunications market. Confirmation of this is the high characteristics that are to be achieved in the
networks of the 5th and 6th generations of mobile infocommunications.

Conclusions. Mobile infocommunication systems have become a defining component of all telecommunication services
provided to users and non-servicing nodes of sensor networks, and the infrastructure of core networks and access networks of
mobile infocommunications has begun to determine the general technical infrastructure of telecommunications.

Keywords: systems of mobile info-communications; virtualization telecommunications; information technology; software-
defined devices and networks.

and access to information resources continues. In
particular, mobile technologies that allow its users
(their mobile devices and applications) to
simultaneously use mobile services and move freely are
effective tools of modern infocommunication systems.
Infocommunication systems according to the supported
mobility (mobility) levels can be: with partial (portable
terminals), incomplete (low terminal speed), and full

I. INTRODUCTION

For many years, telecommunication and information
technologies were considered as separate areas, but in
recent decades there has been a continuous convergence
and the creation of unified infocommunication
(information and telecommunication) technologies. The
term telecommunications itself appeared as the heir to

the outdated term “electrical connection”, and therefore
it does not fully reflect the fact that communications not
only transmit, but also process information generated
by means of information technology. The totality of
information and telecommunication systems, which in
the process of information processing act as a whole, is
defined by the term information-telecommunication or
infocommunication systems [1]-[6].

Currently, the formation of new and modernization
of traditional methods of transmission of information

(with terminal movement 300 km / h and higher)
mobility [7] - [8].

An important component of infocommunications
was cellular mobile (moving) communication systems
that provide radio access to user terminals, during
which the end equipment of at least one of the users can
freely move within the infocommunication network,
while maintaining a single unique identification number
of the user's mobile terminal. Mobile communication
systems have come a long way in development from
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ordinary cellular user access radio systems, the main
purpose of which was to provide voice communications
with the public switched telephone network (PSTN), to
modern heterogeneous information and communication
systems with mobility support, providing convergent
communication services for voice and data
transmission, services the inter-machine interaction of
M2M (machine-to-machine) and the services of the
Internet of Things (IoT) [9] - [10].

Early mobile communication systems (territorial
telephony) were mainly determined by the
implementation of their radio access system. A
traditional telephone switching system (according to the
principle of circuit-switched) such as a local automatic
telephone exchange with several additional nodes (add-
ons), which were supposed to coordinate the interfaces
of the switching station with the channels of the
wireless subscriber access network and provide support
for subscriber mobility, served as the central node
(core) terminals. Thus, when deploying early mobile
communication systems, more attention was paid to the
implementation of wireless technologies and the
principles of the functioning of the user access network
in the conditions of possible deep fading signals.
Accordingly, the development of such mobile
communication systems required, first of all, the
availability of radio engineering training [11] - [12].

An increase in the number of users and services
supporting the required quality of service, an increase in
the service area of a single operator’s network, and
most importantly, the emergence of packet-switched
technologies and systems, has led to a significant
complication of the core mobile communications
network and its nodes, and the growth of functionality
and intellectualization of the network core. Gradually, it
was the core network and the technologies of its
functioning that became more significant than the radio
access network. Despite this, the intensive development
of the latter continues all the time and remains
important, since it is the radio access network that
remains the main interface for connecting most users.

Hence, for the construction of mobile
communication systems, more integrated information
and telecommunication technologies, especially from
the field of network and information technologies,
became popular.

Currently, mobile communications systems have
emerged as information and telecommunication systems
with mobility support, or - mobile infocommunication
systems. The latter work equally effectively with both
wireless and wired user access networks and the IoT
[13]-[14].

The purpose of the work is to not go into details of
modern telecommunication technologies (to improve
the perception of the material), to present in the
enlarged introduce the concept of the architecture of
mobile infocommunication systems as systems whose
services make a significant, even decisive, contribution
to the functioning of the infrastructure of a modern
society built on a constant exchange and assimilation of
information (monitoring, management, broadcasting,
processing, storage).

II. GENERALIZED STRUCTURE OF THE MOBILE
INFOCOMMUNICATION SYSTEMS

Infocommunication wireless mobile system of user
access - cellular system of mobile communication
(CSMC) is a full-fledged information and
telecommunication system, and its functions include the
basic functions of the telecommunication system:
transmission (transfer) of information; alarm (internal
system control); switching of information flows
(packets); general management.

A simplified network hierarchy of the cellular
system / mobile network is shown in Fig. 1.
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Fig. 1. Simplified network hierarchy of mobile cellular system
from the user interface

\

The generalized structure of a single-cell mobile
communication system for one user is presented in Fig.
2, and for a full-cell mobile communication system - in
Fig. 3.

The simplest case is a single-cell mobile
communication system to serve one user - one mobile
terminal (MT) (Fig. 1). In this case, we have a system
of interaction of three main objects: MT, wireless
access network (radio access network) and the basic
transport network of services. MT provides through a
radio interface a connection with an access point (base
station) of a radio access network. Through the access
point, information is exchanged between the MT and
the switching and routing center of the basic transport
service network. The switching center is a key node of
the core network and forms all MT connections, while
performing its authentication and charging using a
special operator user database. This means that this MT
is already registered in this core network. Also, the
switching center connects to other centers of the
operator’s network and external networks. General
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control over the operator’s network is performed by the
Control Center.

The following stages of MT operation in the
operator’s network can be noted:

- entry into communication;

- authentication;

- implementation of traffic channel connections in the
network.

radio interface connection and control interface
User's L Multi Station i Basu:tw/ C(llre
mobile Radio Access nf)vit(i)il;l
terminal System providing
connectivity

a

Radio access
networks

(a\@ v
Mobile ©
terminal |

Base station
(radio access
point)

to external
networks

b
Fig. 2. The basic components (@) and the generalized structure (b)
of a single-cell mobile communication system for one user

When approaching reality, as in a more complex case,
there is a large and diverse branching of the network of
the CSMC operator with a correspondingly more
complex architecture (Fig. 3). For example, consider
the case when there are a number of MTs working with
access points in various radio access networks. The
latter have corresponding connections to switching
centers of dissimilar core networks. Moreover, due to
its movement in the zone of deployment of radio access
networks, MT constantly changes the access points that
serve it. So for MT should always be available at least
three of the following types of networks: home, where
MT was registered and where data is stored about it;
transit through which information intended for MT
passes in transit, that is, without processing (it is only
necessary if the network serves, does not have a direct
connection to the MT home network), the service is the
network that currently serves MT (it cannot be transit).
All of these networks can be completely different in
their structure and content.

Fig. 3. Generalized network structure of a cellular mobile
communication system of one operator

In order to network, which is shown in Fig. 3, it could
be attributed to a modern full-fledged system of mobile
infocommunications, it is necessary to take into account
the possibility of connecting various types of radio
access networks to the core network, as well as the
presence of intelligent nodes (functions) of the
signaling network that support mobility, autonomists
and  self-organization of the entire mobile
infocommunication network. So, in Fig. 4 presents a
simplified generalized structure of a mobile
infocommunication system. User MT access to the core
network can be either wireless or wired. Moreover,
radio access can be implemented within cells with
various wireless access technologies, for example,
multiple access with a time division TDMA (time
division multiple access), multiple access with a code
section CDMA (Code Division Multiple Access) and
multiple access with orthogonal frequency division
multiplexing OFDMA (Orthogonal frequency-division
multiple access). To provide the necessary interfaces
with BS operating in various wireless standards, an
interface controller is used, which can also provide an
interaction interface between these BSs and wired
access channels [10]. The core network signaling is
based on the mobility management node, which
provides support for continuous handover and location
service of the user terminal and BS, user database
(identifiers, service parameters, etc.) and a function of
the rules and policies for call processing and billing,
which provides an intelligent policy the functioning of
the network and the servicing of each user in
accordance with the established requirements for the
quality of service of the requested services.
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Fig. 4. Simplified generalized structure of the mobile
infocommunications system

In this case, the user's MT can functionally be a
conventional mobile phone / smartphone accessory to
connect to wired networks, controlled by the operator,
and terminal services machine to machine M2M and the
IoT.

III. VIRTUALIZATION OF EQUIPMENT IN MOBILE
INFOCOMMUNICATION SYSTEMS

The main feature of mobile info-communications is
their flexibility (intellectualization and adaptability) of
working with all wire and wireless access networks, as
well as high-speed connection of the operator’s core
network to external information resources. The main
way to get this flexibility is through virtualization of the
system architecture by implementing SDR (Software-
Defined Radio) and SDN (Software-Defined
Networking) technologies. Here, the functional change
does not occur by replacing the material part, but by
changing its program part. That is, intellectualization of
the complex structure of the network architecture was
carried out by introducing the same programmable
nodes, the function of which was determined not by the
design, but by the position in the structure and data
from other nodes [16] - [19].

However, certain requirements are imposed on the
implementation of SDR and SDN technologies in the
network of a major mobile infocommunications
operator with respect to preserving all the functionality
inherited from existing (traditional) cellular mobile
telecommunication networks. Currently, the power of
computing systems has reached levels sufficient to
process the algorithms embedded in the mobile
networks of GSM/UMTS/LTE standards. This, in
principle, allowed operators to switch to SDR systems
and get compact and efficient base stations. However,

there was a problem associated with the used frequency
range and the required output power for mobile
networks of different standards. When switching to the
SDR architecture, this problem was solved by
connecting several radio modules to a common
processor unit, each of which provides the generation of
radiation power signals in a certain frequency range.

What communication standard will be supported in
this case is determined by the processor unit and the
operator's strategy for refarming (the procedure for
replacing the used radio technology) of some standards
with others (Fig. 5). The interface from the processor
unit to the radio transmitter is also standardized, and all
manufacturers offer their own options for implementing
the CPRI (Common Public Radio Interface) protocol.
The latest implementations of the CPRI protocol are
also supported by manufacturers of transport network
equipment, for example, radio relay lines, which allows
connecting radio transmitters at considerable distances
from the processor unit. This embodiment of the SDR-
concept significantly reduces the number of processor
units required and at the same time provides traffic
aggregation from all standards of mobile
communication networks into one transport network.
However, this also changes the structure of the multi-
level model of open systems (Fig. 6).

Application Layer
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Fig. 5. The structure of the model of open systems for mobile
information communications of the 4th and 5th generation with an
open wireless architecture according to [16]
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Fig. 6. The structure of a multi-level model of open systems for
mobile infocommunications using SDR solutions according to [16]
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Then, to receive traffic from a multi-standard GSM /
UMTS / LTE radio network, a distributed operator
network architecture was implemented according to the
recommendations of 3GPP (3rd Generation Partnership
Project) [20].

Moreover, each node represents a whole rack of
equipment with specific interfaces, nodes, boards, etc.
The suppliers of different nodes are different
manufacturers, the equipment belongs to different
generations or even epochs of network development. It
is quite difficult to operate such a " multi-storey"
structure; qualified engineers are required, moreover,
with experience in operating various equipment, various
manufacturers. The concept of virtualization of not only
equipment, but also the SDN network itself, is called
upon to solve this problem by optimizing such an
architecture.

Currently, mobile infocommunication methods of
software-configured transport networks have been
combined with the algorithms of "virtualization" -
Mobile Virtualization. The result of this association was
a new architecture for the construction of mobile
networks - Mobile SDN [19]. The basic approaches
used in the design of mobile SDN networks are the
same as for transport networks:

- separation of the signal level (traffic control
protocols, signaling protocols of the transport layer,
etc.) and user traffic;

- virtualization of necessary processes on powerful
server platforms, providing the necessary processor
power for signaling processing and interface capacity
for transmitting user traffic.

()

Secure Cloud Data
RU Centers External
| telephone
Mobile SDN networks
Operator-side mobile
network equipment l
P
HW Function | Multimedia
virtualization platform Subsystem
BSC/TRC/RNC/MSC/ |
MGW/
SGSN/GGSN/S-GW/P- External
GW etc. packet
T networks
Wire access
networks

Fig. 7. Mobile infocommunications network using SDR and SDN
approaches in terms of operator equipment (CPRI - Common Public
Radio Interface; RU - radio unit)

The new architecture actually means replacing all
types of various equipment of mobile networks (BSC /

RNC /MSC / MSS / SGSN / GGSN / MME, etc.) with
a common HW (Hard Ware) platform, on which all
their functions are virtualized. If you build a network
using the SDR and SDN approaches, then from the
point of view of the operator equipment, you can get the
structure shown in Fig. 7.

A mobile network built on the principles of Mobile
SDN, supplemented by a radio network built on the
principles of SDR, allows you to create modern
networks of mobile info-communications on which you
can easily switch from standard to standard (GSM-
UMTS-LTE), providing modern services. To
implement the new functionality introduced in the new
standard, it is enough to update the software on an
operator platform with virtual machines.

This concept of virtualization is now at different
stages of industrial implementation. SDR can be called
a fait accompli: all the latest models of base stations
from leading manufacturers are implemented according
to this scheme, allowing you to use a common
processor unit and ensure the operation of radio
transmitters of a given range simultaneously in several
standards. The concept of SDN in mobile backbone
networks is only gaining momentum. Leading
equipment manufacturers continue experiments with
virtualization of various functions on the basis of
production servers from third companies or using their
own developments.

IV. THE PREDOMINANCE OF MOBILE INFO-
COMMUNICATIONS

The large contribution of the mobile info-
communications services provided in Ukraine is clearly
confirmed by the figures given according to the State
Statistics  Service of Ukraine (excluding VAT,
excluding the temporarily occupied territory of the
Autonomous Republic of Crimea, Sevastopol and part
of the temporarily occupied territories in Donetsk and
Lugansk regions) [21] , [22]. So, in 2018, revenues
from the provision of communication services
amounted to UAH 61,976 million, of which revenues
from the provision of telecommunication services
amounted to 91.1%, and revenues from the provision of
postal services and courier services amounted to only
8.9%.

In the structure of revenues from the provision of
telecommunication services in 2018, the largest share
was made up of mobile (moving) communications -
61.9% and fixed access to the Internet - 14.4%, the total
share of which in the total revenues from the provision
of telecommunication services was 76 3% (Fig. 8).
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In the structure of income from the provision of
mobile (mobile) communication services, the largest
shares are: income from the provision of voice
telephony services - 41.9% and Internet access - 45.8%,
the total share of which is 87.7% (Fig. 9).

According to the summer “Report on the work of the
National Commission implementing state regulation in
the field of communications and informatization for
2018 (Nkrzi.gov.ua) for the period from 2016 to 2018,
there was a steady upward trend in the income from the
provision of mobile (mobile) communication services,
In 2018, they increased by 11.1% compared to 2017
(see Fig. 10) [22].

61,9%
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fixed Internet
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fixed telephony !
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Fig. 8. The structure of revenues from the provision of
telecommunication services for 2018:

fixed telephony (4786 mln. UAH) mobile (moving) communication
(34 978 min. UAH) fixed Internet access (8136 mIin. UAH) other
services (broadcasting of television and radio programs and their
maintenance, satellite communications etc.) (8575 million UAH)

SMS, MMS  other
messages SE€rvices
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41,9%
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voice
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Internet
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Fig. 9. The structure of income from the provision of mobile
(moving) communication services and their share in 2018 according
to the data of operators, mobile (mobile) communication providers:
voice telephony (14664 mln. UAH.) Internet access (16036 mln.
UAH.) SMS, MMS messages, content services (807 min. UAH.);
other services (traffic termination and transit, other services related
to voice traffic) (3471 mln. UAH)

In 2018, revenues from the provision of Internet
access services outweighed revenues from voice

telephony services. The share of income from the
provision of Internet access services in the total revenue
of mobile (moving) communications amounted to
45.8% in 2018, which is 13.0% more compared to
2017, while the share of income from the provision of
voice services telephony decreased by 11% and
amounted to 41.9%. The trend continues to fall in the
transmission of SMS, MMS messages, the share of
revenue from the provision of such services in 2018
amounted to 2.3%.

The number of active identification
telecommunication cards of a mobile (moving)
communication network at the end of 2018 amounted to
54 007 thousand units.

Configuration of devices and endpoints is possible
from mobile clients. Once they are connected to the
gateway, clients can access the device configuration file
using a GET-request. The configuration API resource
provides only those attributes that can be created or
updated by users, such as location.

34978
30 999 31479 .
transmission
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anee 16 637 MMS
telephony | 20 421 807 «—
—>
909
Internet 16 036
955 40328 other
access —| 6798 services
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Fig. 10. Dynamics of revenues received from the provision of
mobile (moving) services for 2016-2018, UAH million

According to Cisco Systems forecasts (Cisco VNI
Global Mobile Data Traffic Forecast report (2016-
2021)), by 2021 mobile data traffic will reach the
following indicators [23]:

- the share of mobile data traffic will be 20% of all IP
traffic (in 2016. This figure was only 8%);

- there will be 1.5 mobile devices per capita, about 12
billion. Devices connected to mobile networks,
including inter-machine communication modules (2016
indicators - 8 billion devices and 1.1 devices. Per
capita);

- the speed of mobile connections will triple and by
2021 it will reach 20.4 Mbps (2016 indicator - 6.8
Mbps);

- M2M connection represent 29% (3.3 billion.) Of all
mobile connections (2016 indicator - 5% (780 million)).
With the proliferation of the IoT applications in the
consumer and business segments, M2M will become
the fastest growing type of mobile connection;
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- 4G in 2021 will account for 58% of all mobile
connections (in 2016 - 26%) and 79% of all mobile data
transfer traffic;

- the total number of smartphones will reach 6.2
billion. And will exceed half of all devices and
connections (2016 figure - 3.6 billion).

Until 2021. Global mobile data traffic will reach 49
exabytes per month, or 587 exabytes per year. The
equivalent of the projected annual growth (587 exabytes
per year): this is 122 times more than all global mobile
traffic generated just 10 years ago in 2011; it's 131
trillion. images (e.g. MMS).

V. CONCLUSION

Mobile infocommunication systems have become a
defining component of all telecommunication services
provided to users and non-serving nodes of sensor
networks, and the infrastructure of core networks and
access networks of mobile infocommunications has
begun to determine the general technical infrastructure
of telecommunications.

The architecture of mobile infocommunications is
built on a distributed basis using the concept of
virtualization based on flexible technologies of the
software-defined radio subsystem SDR and software-
configurable network construction SDN. The
infrastructure structure of mobile infocommunications
is virtualized by moving from creating a separate
equipment node to a virtual (software) function that can
perform the actions of this node. At the same time,
cloud and fog computing technologies are widely used.

The signaling network of mobile infocommunications
manages the maintenance of both individual wireless
user terminals (telephones, smartphones, tablets), and
many wireless inter-machine communication devices
and the IoT. In addition, the same control system
supports various telecommunication networks of
wireless subscriber access, automobile and other
vehicles; creates an interface with wired / cable access
networks.

Thus, the core network of mobile infocommunications
can fully integrate interfaces with all types of
telecommunications, which are designed to transmit
many low-speed data streams, as well as to transmit
high-speed data streams. There is a clear tendency to
absorb traditional old services, for example, the public
switched  telephone network and radio-relay
communication lines, and turn them into private
services of the mobile infocommunication network,
which further enhances their importance. All this
creates the prerequisites for the transformation of
mobile infocommunication operator systems into the
main (determining) players in the telecommunications

market. Confirmation of this is the high characteristics
that are to be achieved in the networks of the 5th and
6th generations of mobile infocommunications.
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Invuenxo M.1O., Kpaguyk C.O.
Cucremn Mo0inbHUX iH(poOKOMYHiKaNii

ITpobsemaTnka. 3pocTaHHS KiUIBKOCTI KOPHCTYBadiB 1 CEpBICIB 3 MIATPHMKOIO HEOOXIJHOI SKOCTI 0OCIyroBYBaHHS,
30LUIBIICHHS 30HH OOCTYTOBYBaHHS MEpEXi PagioNOCTyIy OIHOTO OIEpaTopa, a TOJOBHE, MOSBAa TEXHOJOTIH i CHCTEM 3
KOMYTAIII€I0 TIAKETIB, MPUBEIN JI0 CYTTEBOTO YCKIAJHEHHS 0a30BOi Mepexi MOOUILHOTO 3B'SI3KY Ta ii BY3IiB, 3pOCTaHHS
OLJIBII BATOMHUMH HIJK MEPEXKY PaliofoCTyIy. 3BiACH, IJIsl MOOYI0BH CHCTEM MOOUIBHOTO 3B'SI3KY CTaJIM 3aTPeOYBAHUMH OLIbII
iHTEerpoBaHi iHpopMaIiHHO-TENEKOMYHIKAIIHI TEXHOJIOT1i, 0COOJIMBO B TaTy3i MEPEXKHNX Ta iIHYOPMANIITHIX TEXHOJIOTIH].

Meta. MeTa po60TH MOJIATAE B TOMY, II00 MPEICTABUTH KOHIICTIIIIO apXITEKTYPH CHCTEM MOOLTFHHX 1H)OKOMYHIKAITIN K
CHCTEM, TMOCIYTH SKUX BHOCSTH 3HAYHWH, HABITh BU3HAYAIBHUH, BHECOK y (DYHKI[IOHYBaHHS 1H(PACTPYKTypH Cy4acHOro
CYCHLJIBCTBA, MOOYI0BAHOTO HA IIOCTIHHOMY OOMiHI 1 3aCBO€EHHI 1H(pOpMAIIT.

Mertoau.  JlocniukyroThesi  CTPYKTYpHO-(QYHKLIOHAIBHI ~ MeToau  TOOYIOBH  apXiTekTyp  iHdopmauiiiHo-
TENEKOMYHIKAI[ITHAX CUCTEM.

PesynbTaTtu. CurHamizamis Mepexi MOOUTBHHX 1H(QOKOMYHIKAIifl CIpPaBISE€TECS 3 OOCIYTOBYBaHHSAM SK OKPEMHX
0e3MPOBOIOBUX KOPUCTYBALBKAX TepPMiHANIB (TeneoHH, cMapT(HOHH, IIIAHIIETH), TaK 1 Oe3miui 0e3MpoBOJOBHX MPUCTPOIB
MDKMaIIMHHOI B3aeMosii Ta [HTepHeT-peueit. KpiM 1poro, curHaiizaris Takox MiATPUMYE Pi3HI TeTEKOMYHIKAIIHHI Mepexi
0e31poBOIOBOr0  A0OHEHTCHKOTO  JIOCTYIly, ~AaBTOMOOUIBHOTO Ta IHIIOTO TPAHCIIOPTY; CTBOpPIOE iHTepdeiic 3
IPOBOIOBUMH/Ka0CIbHIMI MEPEXaMHU JTOCTYILY.

Takum urHOM, 6a30Ba Mepexa MOOLIBHUX 1H(QOKOMYHIKAI[I MOXKE MOBHICTIO IHTErpyBaTH B co0i iHTepdeiicu 3 ycima
BUIAMH TEJICKOMYHIKAI[H, SKi IPU3HAYCH] SK I/ epeadi MHOKHHN HU3bKOIIBUAKICHUX TIOTOKIB JIAHUX, TaK 1 /I [epeaadi
BHCOKOILIBUIKICHUX TMOTOKIB iH(opmarii. Mae Miciie TCHACHIS MOTJMHAHHSA TPAAUIIHHUX CTApUX IOCIYT, HAMPHKIAI,
TeneOHHOI Mepexki 3araJIbHOT0 KOPUCTYBAHHS 1 pajliopeNeHuX JIiHiH 3B'3KY, 1 IEPETBOPEHHS iX B PUBATHI MOCIYTH MEPEXi
MOOLTEHHUX 1H(GOKOMYHIKAIif, o mme OuTbIIe TMiJHIMAE X BaKIMBICT. Bce Iie CTBOPIOE TEPEIyMOBH IIEPETBOPCHHS
OTIePAaTOPCHKUX CHCTEM MOOUTHHHX IH(QOKOMYHIKAIiif B TONOBHMX (BH3HAYANBHMX) TPABI[B PHHKY TENEKOMYHIKaIiifHO
chepu. IliaTBepUKEHHS IbOMY € Ti BHCOKI XapaKTEPUCTHKH, SIKI HAJICKUTh JOCAITH B MEpexax 5-ro i 6-ro IOKOJIHb
MOOIIBHUX 1H(POKOMYHIKALIIH.

BucnoBku. CucremMn  MOOUTbHMX — IH(OKOMYHIKAaliii  CTand  BU3HAYAILHOIO  CKJIAJOBOI0  YacCTHHOK  BCIX
TENEKOMYHIKaiHHUX MOCIYT, 10 HAaJAHOTHCS KOPHCTYBayaM 1 By3JaM, IO HE OOCIYrOBYIOTHCS, IUIS CEHCOPHHX MEpPEX, a
iH}pacTpykTypa 0a30BHX Mepex i Mepex AOCTyIy MOOUTPHHX iH()OKOMYHIKAIH cTama BH3HAYATH 3aralbHy TEXHIYHY
iH(PACTPYKTYPY TEICKOMYHIKAIIIH.

KurowoBi cioBa: cucremu MOOUTPHMX iH(OKOMYHIKaIil; BipTyatizalis; TeJeKoMyHiKauii; iHdopmaniiiHi TeXHOJOori;
HPOTPaMHO-BU3HAUYBaHI IIPUCTPOT Ta MEPEXKI.
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Hnvuenro M.E., Kpasuyk C.A.
CucreMbl MOOHIBHBIX HH(OKOMMYHHMKALMI

IIpob6aemaTuka. PocT KonmmdecTBa moib30BaTeNiel M CEPBUCOB € TOICPIKKON HEOOXOAMMOTO KadecTBa OOCTyKUBaHHUS,
YBEJIMYEHHE 30HBI OOCTYKMBAHHS CETH PaJMOAOCTYMa OJHOTO ONMEpaTopa, a ITaBHOE, MOSBICHUE TEXHOJIOTHH M CHCTEM C
KOMMYTallMel IAaKeTOB, NMPHUBEIM K CYIIECTBEHHOMY YCJIOXHEHHIO 0a30BOIl CeTH MOOWJIBHOM CBS3M M €€ Y3I0B, POCT
(YHKIMOHAIBHOCTH M MHTEUICKTyalu3aluy  sapa cetu. lloctenmeHHO HMMeHHO 0a3oBasg CeTb M TEXHOJIOTHH ee
(YHKIMOHUPOBAHMSA CTaIX 0oJee BECOMBIMU 4eM ceTh paauomoctyna. OTcioza, I MOCTPOCHHUS CHCTEM MOOWIBHON CBSA3H
CTal¥ BOCTPEOOBAHHBIMH 0OJiee WHTETPHPOBAHHBIE MH(POPMALMOHHO-TEIEKOMMYHHKAMOHHBIE TEXHOJIOTHH, OCOOCHHO M3
00J1acTH ceTeBbIX 1 MH(OOPMAIMOHHBIX TEXHOJIOTHH.

Heab. Ileas paboTbl COCTOMT B TOM, YTOOBI TNPEACTABUTH KOHLEIIMIO apXUTEKTYPhl CHCTEM MOOWJIBHBIX
UH(QOKOMMYHHMKAlMA KaK CHCTEM, YCIYIM KOTOPBIX BHOCAT 3HAYMTENBHBIA, JaXe ONPEACNSIONNH, BKIaL B
(GYHKIMOHMPOBAaHNE HH(PACTPYKTYPhl COBPEMEHHOTO OOIIECTBA, MOCTPOCHHOTO Ha IIOCTOSHHOM OOMEHE M YCBOCHHH
HH(pOpMaIHN.

Meroabl.  Mccnemyiorcst  CTpyKTypHO-(QYHKIMOHAIBHBIE  METO/ABI  MOCTPOCHHS  ApXHUTEKTyp  HH(OPMAI[MOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM.

PesyabTaThl. Curnanmzanus ceTn MOOWIBHBIX MH()OKOMMYHMKAIMII CHpaBISsIeTCsl ¢ OOCTy)KMBaHMEM KaK OT/ACIbHBIX
0ecnpoBOHBIX IOJIB30BATEIBCKUX TEPMHUHAIIOB (Tene(OoHbI, cMapT(OHBI, IUIAHIIETH), TaK M MHOXKECTBA OECIPOBOIHBIX
YCTPOWUCTB MEXMAIIMHHOTO B3aumoxeictBuss U MurepHer-Bemeil. Kpome 3Toro, Taxe curHanmsauus [OJIEPKUBAET
pa3IYHbIEC TEIEKOMMYHHKAIMOHHBIE CETH OECIIPOBOAHOTO a0OHEHTCKOTO JAOCTYMa, aBTOMOOMIBHOTO W APYTOT0 TPAHCIIOPTa;
co3zmaet uHTepdEiic ¢ MPOBOIOBEIMI/KAOSTHHBIMA CETAMHU OCTYTIA.

Takum oOpa3zom, 6a3oBas ceTb MOOMIBbHBIX HHOOKOMMYHHUKAIMA MOXKET TOJHOCTHIO HHTErPUPOBaTh B cebe MHTepdench
CO BCEMH BHJAaMM TEICKOMMYHHUKALIMH, KOTOPBIC MPEIHA3HAUCHBI KaK JUI Mepeauld MHOXKECTBA HU3KOCKOPOCTHBIX MOTOKOB
JIAHHBIX, TaK W JUII MepeJayd BBICOKOCKOPOCTHBIX IIOTOKOB HH(opMamuu. FMeeT MecTo TEHIEHIHs IOIJIOMICHHS
TPaJMIMOHHBIX CTapblX YCIYT, HampuMmep, TenedOHHON ceTn OOLIEro IMONB30BAHWS M PaaMOpETCHHBIX JIMHUN CBS3H, W
MPEBpAIEHNE UX B YaCTHBIC YCIYTH CETH MOOMJIBHBIX MH(OKOMMYHHKAIUH, 4TO emie 0oJblle MoABIMAeT UX BaXKHOCTH. Bee
9TO CO3/1a€T MPEINOCHUIKMA TPEBPAIIECHHUS OMEPAaTOPCKUX CHUCTEM MOOWIBHBIX HWH()OKOMMYHMKAIMI B  TJIaBHBIX
(ompenensIomMX) NTPOKOB PHIHKA TEIEKOMMYHHKAIIMOHHOW cdepsl. [loATBEepKaACHNE ITOMY TE BBICOKHE XapaKTEPHCTUKH,
KOTOPBIE IPEICTOUT JOCTUTHYTh B CETAX 5-TO M 6-T0 TOKOJICHUH MOOMIBHBIX HH()OKOMMYHHKAIIHIA.

BouiBoabl. CucremMbl MOOWIBHBIX ~ HWH()OKOMMYHHKALMHA  CTald  ONPEHC/SIONICH  COCTaBHOM  YacThiO  BCEX
TEJIEKOMMYHHUKAIMOHHBIX YCIIyT, MPEJOCTABISIEMbIX II0JIb30BATEISIM M HE OOCIYKMBAIOIIUM Y371aM CEHCOPHBIX ceTeil, a
UH}pacTpyKTypa 0a30BBIX ceTel U ceTel 1ocTyIa MOOMIBHBIX HHPOKOMMYHHKALHH CTana ONPEAeNATh O0IIYI0 TEXHHIECKYIO
UHPPACTPYKTYPY TEICKOMMYHHKALIMH.

KiroueBble ciioBa: crucTeMbl MOOMIIBHBIX HH()OKOMMYHHUKALWI; BUPTYaIN3alMs; TEICKOMMYHUKAIMK; MHQOPMAIMOHHBIE
TEXHOJIOTHH; IPOrPAMMHO-OTIPe/ieNsieMble YCTPOHCTBA U CETH.





