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Introduction. Next generation networks (NGN) represent
a single transport platform for combining multiple types
of services. One of the main aspects that should be taken
into account at designing NGN is ensuring the appropriate
level of Quality of services (QoS). With the development
of next generation networks, an approach to defining ser-
vice levels on the basis of the customer's QoS require-
ments becomes prevailing. In the currently used QoS
management systems the focus mainly is paid to technical
parameters of the network. The development of an im-
proved QoS management system in NGN which takes
into account users’ requirements is relevant. For this pur-
pose it is the most expedient to use the artificial intelligent
methods, because they allow evaluating user opinion most
effectively.

A brief review of publications on the subject. There
are examples of successful application of artificial intelli-
gence methods in QoS management. The paper [1] pro-
poses a network quality of service evaluation system that
uses a combination of fuzzy C-means (FCM) and regres-
sion model to analyze and assess the QoS in a simulated
network. The proposed QoS evaluation system provided
valuable information about the network’s QoS patterns
and based on this information, the overall network’s QoS
is quantified. In paper [2] were analyzed different models
to measure and monitor voice quality using Random Neu-
ral Networks (RNN). An article [3] presents a fine grain
quality management method for real-time applications.
Neural networks ensuring an early and accurate prediction
of execution times of uncontrollable actions which allows
selecting adequate quality level parameters. The paper [4]
is proposing a neural network which is able to predict the
customers’ overall satisfaction of service quality with a
promising level of accuracy. In article [5] combination of
two types of neural networks — the Kohonen network and
multilayer perceptron (MLP) — was used for the analysis
and evaluation of QoS for VolP traffic. However, in these
and other studies attention is mainly given to technical
aspects, such as delay, jitter, and packet loss ratio. There-
fore, taking into account customers’ QoS requirements is
a relevant task.

The goal. With the development of next-generation
networks the approach to the evaluation of QoS has
changed. In these conditions it is essential to develop a
reasonable system for service quality evaluation and man-
agement, which takes into account not only the technical
aspects of the network, but also the users' requirements.
The aim of this work is to develop the concept of QoS
management system in NGN, which allows considering
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customer perception and customer's QoS requirements
most effectively.

The body. According to ITU Recommendations, quali-
ty of services management in NGN is carried out on the
basis of the application of the four views on QoS [6].
These viewpoints cover all aspects of QoS, both from the
service provider's and user's (and customer's) viewpoints:
* customer’s QoS requirements;

* service provider's offerings of QoS (or planned/targeted

QoS);

* QoS achieved or delivered;
* customer perception (survey ratings of QoS).

Figure 1 shows service provider's and user's viewpoints
on the QoS.
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Figure 1. Four viewpoints of QoS

Customer’s QoS requirements — this is an expression
of the level of QoS required by the customer. The criteria
and parameters identified to express these reflect the re-
quirements.

QoS, offered by provider, — The QoS criteria or param-
eters offered by the service provider are formal terms
specified unambiguously and may be used for the follow-
ing: as the basis for SLA between the service provider and
clients on a bilateral basis of agreement; public declara-
tion by the service provider about the level of quality that
can be expected by the users at large; As the basis for
planning and maintaining the service at the level of per-
formance being offered; as the basis for users to choose a
level of quality to meet; their particular requirements
among the service provider's offerings.

QoS, achieved by provider — The QoS delivered is the
actual level of quality achieved or delivered by the service
provider and may be used for the following: as the basis
to compare the delivered with the offerings by the users,
regulators and as a check in the SLAs; As the basis for
any corrective action by the service providers.

QoS, perceived by customer — the QoS perceived by the
user may be expressed by ratings based on customer sur-
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veys and is an indicator of what the user thinks the level of
quality received or experienced. This data may be used for
comparison with delivered quality and identifying causes of
any ambiguities; planning any corrective actions.

To get overall idea of QoS, these different viewpoints
need to be taken into account. Thus, it is necessary to con-
sider both objective and subjective measurements (evalua-
tions), which are the only means to assess the user percep-
tion aspects of the QoS. The main difficulty of obtaining
subjective measurements is that it is a time-consuming and
expensive procedure. At the present time in the world an
artificial intelligence is widely using to address these chal-
lenges. The paper of authors [7] introduces the concept of
application of a hierarchical fuzzy system for determining
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the degree of user satisfaction with quality of services. The
proposed approach can be used to extrapolate and predict
the degree of user satisfaction with quality of services on a
limited statistical material.

Based on ITU-T E.802 recommendations and the need
to integrate the users’ requirements we propose implemen-
tation of the process of ensuring the level of quality like it
is shown in figure 2. A block for evaluating the degree of
customers’ satisfaction of service quality was included in
the scheme. The block was implemented using fuzzy logic
techniques. Fuzzy logic, which is the basis for the imple-
mentation of fuzzy control methods, describes the nature of
the human mind and the course of his reasoning more natu-
rally than the traditional formal logic systems [8].
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Figure 2. The scheme of the process of ensuring the level of quality

For accounting the users' perception of QoS the
scheme has the following blocks:

1. Reference quality indicators. Are determined by the
service provider, also are based on expert evaluations
and user surveys.

2. Analysis. Block performs its functions when studies are
carried out and compares the achieved quality indica-
tors with reference quality indicators and information,
provided by feedback channels. In case of need, gener-
ates the necessary control feedback. Initially, the action
represented by this block is not applied.

3. Process. This block represents the process developed
by the service provider in order to deliver a service with
a level of quality as specified by the reference quality
indicators.

4. Output. It is the quality effectively delivered to the cus-
tomer by the service provider as the result of the quality
process.

5. Hierarchical fuzzy system (HFS). On the basis of ob-
jective measurements of the network characteristics and
the results of user surveys HFS determines the degree
of user satisfaction with quality of services.

Consider the application of the scheme on an example of
evaluating the quality of multimedia services. According to
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ITU-T Recommendation E.802, for multimedia services is
especially suited four-market model, since the separation
between the transport and service layer is taken into ac-
count. The model consists of four components that are used
to describe the different elements of the services that con-
tribute to the QoS: content creation, service management,
delivery network and customer equipment. Different parties
may be in charge of transport, provision and content and
the supply of terminal equipment. Thus the overall quality
of a service (as perceived by the user) is a combination of
different elements that are working independently of each
other [6]. Taking into account that the index for each of the
components of QoS, in turn, depends on a set of criteria,
implementation of this framework is requested to submit as
a hierarchical system of fuzzy productive output. For each
component Y; are defined corresponding quality criteria Xj;
(i — number of the component, j — number of the quality
criteria of i-th component. Number of criteria for each i-th
component can be different). On the first hierarchy level is
determined the value that each of the QoS components
reached (Y1, Yz..., Yi..., Yp) depending on quality criteria
(X11, X12, yeees Xijs- ., Xpg)- On the second hierarchy level the
final index Z — the degree of satisfaction of users of ser-
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vices — is determined, depending on the values achieved by
each of the components.

An advantage of HFS is the transparency of the pro-
cess, which allows the system to transmit to the analysis
block not only the final quality indicator but also the level
achieved by each of the components of QoS.

Further in analysis block it is determined whether the
user's level of satisfaction with the provided service agrees
with the required level. In case of discrepancies, the sys-
tem determines the cause — compares the actual quality
indicators (QoS, achieved by provider) with reference qual-
ity indicators (QoS, offered by provider). In case it was
found that any of quality indicators haven't reached suffi-
cient level, the recommendations /control actions aimed at
bringing this indicator to the reference value are generated.

In case quality indicators were found to be in good
agreement with the reference values, but the user is still not
satisfied with received service quality (Customer’s QoS

requirements are higher than QaS, offered by provider), the
recommendations on the necessity of the reference quality
values correction are generated. Thus it is necessary to dis-
tinguish parameters that depend on the operator and prob-
lems related, for instance, with the quality of content or end
user's equipment. In that case, the system generates rec-
ommendations on ways to improve the situation.

Conclusions. Proposed system of QoS management in
next generation networks allows considering user's opinion
of QoS most effectively. Proposed scheme of the quality
assurance process makes it possible to take into account
user's perception of the received QoS. This becomes possi-
ble through the introduction into the scheme the HFS
block. It determines the degree of user's satisfaction with
QoS using fuzzy logic methods and, with this solution, it
possible to identify the most important QoS criteria and
maintain their condition at required level at which user is
satisfied with the quality of received services.
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Kusaseea H.A., Kanvuenko A.C. Ilogxoa K oleHKe Ka4ecTBA YCJIYT CBS3H B CETAX CJIeIyIOMIEro MOKoJIeHust
AHHoTanus. B pabore paccMOTpeHBI MOAXOAB! K (OPMHUPOBAHUIO MIOKa3aTeNel KadecTBa yCIIyT B CETSAX CIEAYIONIEro MOKOICHUS Ha
OCHOBAaHUM YydeTa KaK TOYKM 3pEHMU IOCTABLIMKA YCIYr, Tak U TpeOoBaHui monb3oBareneil. [IpuBeneHa KOHLEMUIUS CHCTEMbI
yIpaBiieHHs1 oOecriedeHHeM KauecTBa YCIyT C UCI0JIb30BaHHEM METO/JOB HEUSTKOM JIOTHKH.
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