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Abstract

The frequency band used in GSM network is mostly overload. For required network
access traffic surface the channels inside the network are repeatedly used. It increases
the negative interference processes. As a result the quality of service and the network
capacity become lower. The effective optimisation methods decreases the interference
influence and guarantees the comfort signal to noise ratio.
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INTRODUCTION

Interference is a limiting factor in the performance and
capacity characteristics of the cellular systems. The
sources of interference are the mobile station in a cell,
base stations with the same frequency, or any other
nonlinear systems that inadvertently affect the frequen-
cy range of cellular systems. Interference on voice
channels is cross-noise, in consequence of which the
quality of transmission of voice traffic. Interference
leads to increase «blocked» traffic due to the increase
of errors in digital signaling. Interference factor par-
ticularly relevant to urban areas, where the density of
mobile users and base stations is much higher than out-
side of the city. In GSM the main limiting factor for
bandwidth is co-channel interference from cell, that
using the same frequency.

Our further interest will be focused on the basic
techniques which allow significantly reduce interfe-
rence levels in the mobile communications system. We
will consider downlink communication, from the base
station equipment to the mobile terminal. Effect of the
power control setting changes is presented in Section 1.
Reduction of interference by changing the antenna
height is presented in Section 2. Effect of base station
antenna titlted on intrference reduction is presented in
Section 4. Section 5 summarizes our work.

SECTION 1

Influence of the power control parameter changes on
interference level.

Introduction.

Main objective of the power control is adapting of
base station transmitter power to the mobile station’s
reciever and contrariwise.

For example, a mobile station 1, that is located near
BTS can use a lower transmit power than mobile sta-
tion 2, that is located on the edge of a cell. The main
advantages of the given method are interference level
reducing and power consumptions of the mobile sta-
tion.

The primary power control measures.

For the power control manage are used the received
signal power level, signal to noise ratio and forthcom-
ing errors bit frequency in the receiving signal. The
measured values RXLEV_FULL (power level of re-
ceived signal) and RXQUAL_FULL (signal to noise
ratio) handle in BTS for the further decisions about
power level correct.

Power Control Decision.

For the power control decision, RXLEV and RX-
QUAL are compared with fixed tresholds
L RXLEV/U RXLEV — L_RXQUAL/U RXQUAL.
Power control decision is mainly based on the forth-
coming errors bit frequency of the received signal, ra-
ther than on the power level. If the controlled variables
are within acceptable limits, the power control decision
is not applied.

Conclusion.

Mobile operators very often used the power control
function. Such regulation is implemented as follows
[1]:

e Power control on the open-loop cycle

e Power control on the close-loop cycle.

Also, the combination of the power control function
and another technics, sometimes is used in the real
networks, but this ussue is beyond the limits of this
article.

SECTION 2

Antenna height influence on interference reduction.

One of the most effective strategies for interference
level reduction is to change the height of the antenna
hanging. According to [2] there are a few methods for
determining the effective height of the base station an-
tenna:

e method that determining the effective height of
antennas as the sum of the height of the base station
and the difference between the mobile station and
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base station. The difference is added in case of posi-
tive values (Fig. 1).

o alternative method is based on the height of the line
above the ground. Effective antenna height is two
sizes larger than the distance between the beam and
the land divided by distance. In case of hard relief,
directly line replaced on series of segments that are
connected to each other at the highest point of relief

(Fig. 2)

SECTION 3

Another method to reduce interference level is a me-
thod for base station antenna tilting.

To optimize the coverage of mobile networks and
reduce the impact of interference is used new director
tilt angle change with the fixed base station antenna
height.

Since the attenuation multiplier has interference na-
ture (in a receiving point apart from direct waves can
come a few waves from the multiple reflections such as
Earth's surfacetion and other obstacles), it is necessary
to determine the point of reflection. In practice, the
point of reflection is convenient to define on a method
of the mirror reflections [3]. The attenuation multiplier
module is determined by the interference formulas

@

V =1+ ®% + 2dcos y

hef = HBs +Ah

Ah<0

Fig. 1. Determination of the effective base station an-
tenna height.

and in case of the one reflected wave determination of
the module reflection factor is a complex task, particu-
larly in the urban conditions. In practice, therefore, are
used average values. This approach allows to optimize
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the angle of the vertical direction of the antennas direc-
tor to reduce interference effects in the subscriber clus-

hef = 2A/d

Fig. 2. Determination of the effective base station
antenna height .

ters.

In [4] analised relation between antenna height and
antenna tilted. The following outcome had obtained as
a result of the simulation: at the height of the antenna at
25 m, vertical width of the beam 6° and the cell size 1.5
km optimal values of antenna tilt angle is 4°. At the
same time, at the antenna height at 45 m, the best an-
tenna tilt angle is 7° (fig. 3) . In these cases, manage-
ment of the antenna tilt can provide interference reduce
because of two factors:

e concentration and retention of the signal power
within the cell, preventing its spread outside of the
cell. This helps to keep the level of interference in
this cell in acceptable boundaries and to ensure the
required handover level from the neighboring base
stations.

o Provide clear cell boundaries to minimize interfe-
rence with neighboring cells and reducing, thereby,
handover zones.

In [5] the authors concluded that with increasing of
the antenna tilt angle relative to horizon’s line, speak-
ing traffic on the cell is increasing. Also, as mobile
operators practice shows, increase the antenna tilt angle
in the complex terrain (Fig. 4) allows to limit the influ-
ence of the “parasitic” signalling traffic from the sub-
scribers that located on the border of the cell. This
technique allows to improve the statistics in problemat-
ic places.
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Fig. 3. The optimal value of antenna tilt angle .

CONCLUSION

Thereby, to reduce the interference effects in the GSM-
systems the following methods are used:

e Power control on both cycle, close-loop and open-
loop;
e A method of antenna height correction in real con-

Fig. 4. “Parasitic” signalling traffic limitation.
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dition;
Change of an antenna tilt angle, that especially ef-
fective affect on traffic statistic in the difficult relief

conditions.
In practice, in GSM-networks, mobile operators use

all mentioned methods with this or that efficiency.
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