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Abstract

The network of a mobile communication is constantly developing structure. Coverage of
new areas, expansion of a set of services and increase of availability them for users
stimulates a gain of subscriber base that, in turn, demands expansion of network capacity
and control of operating modes of the network equipment.

The problem of resource management of a radio network has the big practical
importance. Operating experience and developments of commercial networks of the GSM
standard convincingly showed that the right choice of operating modes of the equipment
and careful control of network parameters is necessary conditions of successful work of the
operator. Effective management of resources of a big extensive network of communication
demands use of the corresponding methods and algorithms with possibility of high extent
of their automation. Thus, the subject of the real dissertation work is actual.

The purpose of work consists in improvement of quality of service of subscribers of
networks of a mobile communication of the GSM standard.

The scientific task consists in development of algorithms of management by a GSM
standard radio network with use of statistical data on network functioning.

At the solution of a scientific task the mathematical apparatus of the theory of
probability and statistics, the theory of mass service, the theory of distribution of radio
waves, and also methods of mathematical modeling and a pilot study was used.

The thesis consists of the introduction, four heads, the conclusion and appendices.
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In chapter 1 the general characteristic of cellular systems of a mobile
communication of the GSM standard is given, the review of technologies of data
transmission is executed and requirements imposed to quality of service of subscribers are
considered. The analysis of a problem of increase of efficiency of functioning of networks
of a mobile radio communication of the GSM standard is carried out. Requirements in
algorithms of resource management of a radio network are formulated. The functional tasks
solved in decision-making process on development of a network of a mobile radio
communication are considered. The necessary set of indicators characterizing a condition of
a network is defined.

In chapter 2 the mathematical model connecting indicators of quality of network

functioning with its operational characteristics and subscriber loading is developed. Are
received the analytical expressions connecting probability blocking of a call, level of
intrasystem noice and spectral efficiency with a volume and character of subscriber
loading. The relation assessment a signal/noice in traffic and management channels from
the accounting of operating modes of the transmit-receive equipment is carried out. The
analysis of operating conditions of a radio network is made at various ratios of subscriber
loading, hardware and frequency resources the main gradation of a condition of a network
are allocated.
In a chapter 3 the concept of balance of subscriber loading the codirected of sectors of
GSM 900/1800 is entered. The mathematical model of transition of a voice traffic between
codirected sectors of GSM 900/1800, allowing to calculate values network parameters at
which the traffic will be balanced is constructed. The method of the corresponding
calculation is developed and the algorithm of management by a voice traffic of the
codirected sectors GSM 900/1800 relying on network statistics of a subsystem of BSS is
constructed. The principle of use of the developed method in a problem of management
mixed voice and package a traffic of the codirected sectors of GSM 900/1800 is described,
the main settlement ratios are received. Recommendations about distribution voice,
package, and signaling traffic in dual-band networks are formulated and reasonable.

In chapter 4 the concept of level of overlapping of neighbor cells is entered. The
technique of formation of lists of the neighbor cells in the GSM networks is developed.

Analytical expressions for an assessment of efficiency of the neighbour's relations between
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sectors on the basis of network measurements are received. The algorithm of optimization
of lists of the next neighbor with use of network statistics of a subsystem of BSS and
application of the analysis of level of overlapping of candidate neighbor on establishment
or removal of the neighbour's relations is developed. The algorithm considers architecture
of layers of GSM 900/1800, methods of planning and methods of control over a traffic,
acceptance in a radio network. Procedures of addition passed and removals of inefficient
NR are in detail described.

Appendices contain the mathematical calculations used at creation of mathematical
models and expression, used subsystems of BSS, when processing results of measurements.
The following scientific results are submitted for protection
1 . Mathematical model of a network of a mobile radio communication of the GSM
standard, connecting indicators of quality of network functioning both its operational
characteristics and subscriber loading.

2 . Algorithms of management of radio resources in GSM mobile networks, based on
results of network measurements.

3 . Technique of formation of lists of the next neighbor in the GSM networks, taking into
account architecture of a network, methods of its planning and traffic control.

Results of work are introduced in Mobitel's practical operational and technical activities.
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