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Foreword
to the Selected Papers

We always try to collect several articles of the
previous half a year in order to show the latest
development results, technical novelties, and our most
distinguished authors to our readers not speaking
Hungarian. A selection cannot ever be objective and
even if we realised this fact, specifying the principle of
selection may represent an additional problem. A
possible principle is to show what our researchers
achieved in the previous period. However, the thought
that we make known our authors’ name also beyond
the borders of Hungary occurred, as well. And, of
course, we should not forget our readers, but we have
to show them topics and solutions that are interesting
for them.

To harmonise these three viewpoints in the given
volume is extremely difficult while also recognised
foreign authors strive for publishing their new results.
Having considered all of these issues, we thought to
compile our current number of July out of the topics
being in the forefront of interest of the world and to
include articles in the English number that represent
the results of the areas that develop at the highest
speed.

Considering either the quantitative development or
the technical novelties that reside in the service, it
seems to be unambiguous that the mobile systems
are ranked first among the telecommunications
services of the recent years. However, the availability
of radio frequencies is limited, therefore the questions
associated with utilising these limited natural
resources the most efficiently are the most vital. For
this, the application of the Smart Antenna concept is
one of the promising methods. Our first article deals
with this principle and with its dimensioning method.
This is followed by the survey of quality issues
associated with the launch of the promising UMTS
kept frequently mentioned. The quality of the WLAN
systems is closely associated with this topic. One of
~ the acknowledged experts of Siemens provides a
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comprehensive overview about the perspectives.
Among the mobile novelties, the software radio is one
of the most user friendly one by the use of which the
handset containing the same hardware can
automatically fit networks operating at various
wavelengths and using various systems. The sender
controls the mobile terminal and if it is authorised, it
will be connected to the network. We hope that this
picture is suitable both for showing the domestic
development results and at the same time it depicts
the application opportunities of the newest ideas to
our readers.

The other highlighted topics are to transmit the
traffic increased due to the use of the Internet and to
utilise the available transmission capacities optimally.
In this area the vital question is to launch the
Call/Connection admission control (CAC) methods and
to choose the best solution among them. After having
demonstrated the opportunities of the liquid model
simulation that can be applied for the purposes of
dimensioning, as well as those of the multimedia
transmission, we can be familiarised with important -
basic questions, that is, with settlement and tariffing.

After having surveyed these two big areas, we
show a new solution out of the topics of televiewing
and the Automatic Wizard Generation each.

Having scanned our selection, we are not convinced
that we have solved the task the best. It could surely
have been published more characteristic articles that
would demonstrate the domestic researches deeper.
To remove our doubts, we thought of that we have the
opportunity after half a year to publish an English
number again to our readers. Our authors’ activity
experienced so far grants the hope that we will publish
important novelties also from other areas first in
Hungarian language and later also in the English
number. Therefore, we would like to emphasise that
this is a selection and not an evaluation but rather a
sampling.




Overview of Smart Antenna Concept

ZOLTAN NEMETH, SANDOR IMRE, FERENC BALAZS

BUTE Department of Te/ecommunicatibns

1. Introduction

Nowadays wireless communication is used in many
fields of the life. Significant part of this communication is
arranged though personal mobile communication
systems which are used by hundred millions of people.
Therefore the load in radio channel is quite heavy and the
capacity is limited. Capacity in such a system can be
defined as the total bit rate per bandwidth per unit area or
bit/s/Hz/m?. It seems to be evident that the main purpose
is to increase the capacity, but there are many limiting
factors of course. If two or more devices use the same
frequency while being in the radio range of each other,
then disturbance will occur. This disturbance appearing
during parallel transmissions is called interference. The
interference falls into two types: common channel and
adjacent channel interference. The first ensues in the
case of same frequency sub-band communications, and
the reason for the second is that the adjacent bands
cannot be separated perfectly. If we divide the given
frequency band rationally, and we use this division in the
whole area that should be covered, then number of
users will be insufficiently small because of the common
channel interference. We can say that the capacity is
limited by the interference [4].

The problem can be solved if we divide the area into
smaller areas called cells. In each cell not all of the
available frequencies are usable. Naturally the cells
have number of adjacent ones. In a cell the used
frequencies should differ from other ones used in
adjacent cells. But far from it these frequencies
become available again, because the device will get
‘out of the radio range of the interfering one and the
signal is attenuated. This theory is applied in mobile
communication systems and called frequency reusing.
The smallest group of adjacent cells in which all of the
available frequencies are utilized is called cluster [4]. In
Figure 1 one can see a set of cells where the cluster
size is 7. Every different colors mean different
frequencies applied in each cell. ;

In presence of large number of subscribers it is
conceivable that this solution is insufficient. Further
enforcement is needed for providing adequate service
(i.e. adequate SIR — Signal to Interference Ratio). The
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Figure 2. Sectorization

fundamental idea is that one transceiver (transmitter +
receiver) in base station system should not transmit in
the whole cell, but only in a given part of it. This part is
called sector [4]. An example for sectorial transmission
is showed in Figure 2. Supposing that we have
sectorial transceiver in a GSM system with angle of
120 degree in spite of 360, the number of interfering
cells decrease from 6 to 2, which means 4.77 dB
growth in SIR. These numbers for sectorial transceiver
of 60 degree are: decreasing in interference from 6 to
1, and 7.78 dB growth in SIR. All of the numbers are
valid for cluster size of 7.
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