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Abstract

In dissertation work there are presented new algorithms of signal formation and
processing, their research for moving connecting systems. Work consists of introduction, 4
chapters, conclusion and applied literature.

In the first chapter there are presented mobile communication systems of 3G

generation. Privately, there are characterized 5 existing standards: UMTS/IMT — 2000, W-
CDMA, CDMAZ2000, DECT and PHS. There is to be compared their basic parameters,
structure of physical canal is taken in the system UTRA/IMT-2000, also the importance of
spectrum widening and modulation. Hereby there is discussed mobile connecting systems of
3,5 G generation, their transitive position between 3G and 4G systems. There is proved the
necessity of setting mobile systems of 4G generation compared with existing technologies,
their importance from the standpoint of enhancing of service quality, also necessity for the
purpose of modern multimedia technology development. There is given the diagram
expressing abilities of different telecommunication technologies.

In the second chapter there is discussed the coding methods used in mobile systems

of 3G and 4G generations. Privately, turbocoding, space-time blocking coding, space-time
lattice coding. There is analyzed the necessity of their usage of neutralization of created
calming processes in canals of highest frequency. There is presented modeling results of
turbocodes and their comparison with simple wrapping up codes. Turbocoding is
characterized as the kind of strong correcting mean of mistakes giving possibility to reach

the canal conductivity as more as possible.

In the third chapter, there are discussed space-time codes of higher quickness in

mobile systems of 4G generation. There are characterized the space-time codes in MIMO
systems, by using numerous antennas, that makes important role for receiving coding profit
and separation profit. There is compared the character features of space-time blocking and
lattice codes. There is presented the features of MIMO technology and possibilities giving
chance of increasing stability against canal obstacles. In this chapter there is given the
principle of space-time coding on the example of different number of antennas (with

different configuration of antennas). Hereby there is analyzed the algorithm of MIMO signal
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processing on the side of recipient. Privately, D-BLAST and V_BLAST modifications and

their comparison.

In the forth chapter there is discussed the methods of increasing stability against

obstacles of the canal during using different modulation of space-time code. There is
presented orthogonal multiplexation OFDM of frequency canals, that is the most modern
method of increasing transmission speed, in “falling” and “ascending” canals. There is
presented Alamaut space-time blocking coding STB, 2 on the example of transmitting and
one receiver antenna. There are compared different kinds of modulations from the standpoint
of stability against canal obstacles. Privately advantageous of QAM and QPSK modulation
compared with BPSK modulation in wireless telecommunications. There are the results of
modeling, in accordance with carried out configuration by Alamaut. As a result, there is got
energetic profit compared with models of 1 DB. There should be mentioned, that the results
are got from modeling carried out by the program Matlaba. Hereby there is showed that
received energetic profit may be used for increasing radio covering zone that gives
possibility to spread radio waves on greater distance. That is to increase cellular radius, in
other words for covering territory there should be used less basic stations. There is discussed
the models for assessment of caused running used for today by acting radio factors on radio
waves: Calculated results give possibility to decrease necessary basic stations or economical

effect.
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