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Abstract

At the present time there is an evolutionary change of generations of wireless
communication, which is characterized by change to transfer of data and video.
Consequently, new concepts of information transmission are developed in wireless
networks. The core of any new approaches in communications is [P-technology.

Speeds of information transfer in modern telecommunication networks, including
wireless, are high (above 1 Mbit/s), so they are known as broadband wireless networks
(Broadband Wireless Network - BWN). Today BWN are organized by the family of
standards - IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX) and LTE (Long-Term
Evolution). All of these standards (their latest versions) use IP-based technologies.
However, if IP-based technologies for data transfer were studied at a high scientific level,
for voice and video, especially online mode, there are many unexplored is sues.

These is sues primarily include:

1. Voice transfer quality by packet commutation method in BWN;
2. Information transfer quality dependence on the traffic in communication networks;
3. Dynamic allocation of network resources to minimize the packet delay in the BWN.

In the introduction of the thesis work is substantiated its urgency, is given a brief
review of the research questions, goals and objectives are formulated and main statements
brought for defend are described.

The first chapter gives the characteristics of BWN. The evolution of BWN and
dependence of transfer speeds increment on the of new frequency bandwidths implementation

is given. Are presented and analyzed trends in the implementation of BWN in Georgia.
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In the second chapter are described issues of voice transfer quality in the BWN.
Main attention is emphasized on dependencies of received voice signals quality on the
IP-packet delays. The dependence of the bandwidth of BWN network on packet delays in
the network is shown.

In this thesis analyzes of the quality of modern BWN communication networks is
carried out by using stochastic models of polling —ordered interrogation of the turn in
packet switching networks (Chapter Three). The dependence of service times (delay) on
the loading of the turns are defined.

In the fourth chapter of the thesis the MAC-level protocols for networks of WiIMAX
are analyzed. It is showing differences between control mechanisms of WiMAX networks
in the "stationary" and "mobile" versions.

In the fifth chapter of the work the simulation model of multiple access protocol for
IEEE 802.16 standards is developed (WiMAX). The given model allows to calculate
admissible delays of packages at different loadings (traffic) of a network.

The main results of the thesis:

1. A systematic approach to basic standards of wireless communication. The analysis
and comparison of the two directions BWN - Wi-Fi / WiMAX and UMTS / LTE are
done. It is shown that WiIMAX and LTE will coexist until 2020; each of it has its own
place and role in the global market of telecommunication technologies.

2. The technique of subjective and objective assessment of the received voice quality
with delays and packet losses. Quantitative evaluations of degradation of the received
signals with delays and packet losses are determined.

3. The technique of an estimation of characteristics BWN is developed at use of various
methods of polling.

4. The methods for the analysis of MAC protocols in the BWN transition to the "mobile"
version of WIMAX are developed. The difference for the handover procedures between
"stationary" and "mobile" WiMAX is determined.

5. A method for determining the dependence of packet delays of loading (traffic)
network and the proposed procedure for the dynamic allocation of network resources in
order to minimize these delays is developed.

6. An algorithm for determination of receiving time of the MAC packets for each base
station WiMAX is developed.

7. It is proved that the efficient use of bandwidth WiMAX network is possibly with
differentiated approach to quality service QoS.
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