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ABSTRACT

This research work presents gsm pathloss through Kwara State Polytechnic
permanent site, Ilorin. The study area is between latitudes 08° 32! 37.6' and 08°
34" 27.9", longitudes 04° 38! 07.7"and 04° 38" 17.3". The devations of the two
reference points were 350 and 364 meters respectively. The signal strength of
MTN, GLO, AIRTEL and ETISALAT networks were measured with TECNO D3
Android mobile receiver from Base Transceiver Sation (BTS) at intervals of 100
meters. The linear distance covered from the array of cell site was 3,100 meters.
The signal strength data obtained were used with appropriate equation to
determine the pathloss in the study area. The pathlosses obtained werecompared
with the pathloss computed from COST-231 HATA and LEAST SQAURE MODELS
for suburban area where the measurements wer e taken. The results proved that the
predicted and the measured pathloss were intertwine and close to each other and
the values obtained shows that the people living around the study area are
suffering from poor gsm communication system. This paper is recommended for
radio engineers and gsm telecommunication companies for effective planning.
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INTRODUCTION

In wireless communication system, the losses thatumed between
transmitter and receiver are known as propagatathl@ss. Pathloss plays very
important role at Network planning level. Pathldss path attenuation) is an
unwanted introduction of energy tending to intexfeuith the proper reception and
reproduction of the signals during its journey fraransmitter to receiver. It
reduces power density (attenuation) of an electgmeac wave as it propagates
through space. Radio wave signal pathloss is awornt@pt one in the analysis and

design of a radio communication system [1, 2].

The signal pathloss generally determines many petens of the radio
communications system like transmitter power, dvel dntennas, especially their
gain, height and general location. The pathloss affects other parameters such
as necessary receiver sensitivity, the form ofsmassion used and many other
factors. Due to this, it is essential to realize thasons for radio pathloss, and to
determine the levels of the signal loss for a givedio path[3]. The pathloss is
repeatedly mathematically and these calculatiors rapeatedly undertaken to
prepare the coverage or system design activitigs Jherefore, Pathloss
calculations are used in many radio and wirelesgegutools to determine signal
strength at different locations. This type of wasd survey tools are used to help

determine the radio signal strengths before instplithe equipment. The
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installation of macro cell base station is veryhigo, before installation, radio

coverage surveys are important.

At present generation the wired network systems raemaced by the
wireless network systems. The main difference betwtae two is the change from
a fixed network location to mobile network locatio®. an address is no longer a
physical location and an address will reach theeless station. This reason is to
justify the prospective additional wireless netwd@uality of Service (QoS)
techniques. The Quality of Service itself explaittee performance of any
responsible system [5].

In wireless communication, the average received goowlecreases
logarithmically with distance. The main factor respible for this is pathloss,
which represents signal attenuation as a positiiaaiity measured in dB.

Quality of Service (QoS) is the measure which defithe performance in
any accountable system[6]. The criteria taken adoount by the user to justify a
service vary according to the nature of the comsmieservice. It involves simple
concepts such as service availability, transmissiloaracteristics and subjective
estimates. Handover is the key operation in celluteobile communication

systems, which is accomplished by the system amdpsrceptible for the user.

This paper attempts to measure the signal streagthpathloss of some

GSM networks (MTN, AIRTEL, GLO and ETISALAT) in Kwa State
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Polytechnic permanent site to Ara village with #ew to address the complaint of
GSM subscribers. The paper shall also compareltiseress of the measured and
predicted pathloss and validate the relevance etwlopredicted models used for

the aforementioned area.
METHODOLOGY

Two reference locations were picked within the gtadea with Global
Positioning System. The first location was at th#éegf Kwara State Polytechnic
permanent site at latitude 082" 37.6", longitude 04 38" 07.7! and Ara village at
latitude 0834 27.9", longitude 04 38" 17.3! with elevation of 350 and 364
meters respectively. The gate of Kwara State Pdiytie permanent site that was
picked as the first location consists of arraycelf sites. The signal strength of
MTN, GLO, AIRTEL and ETISALAT networks were measdr&rith TECNO D3
Android mobile receiver from Base Transceiver 8tat{BTS) at intervals of 100
meters. The linear distance covered from the aofagell site was 3,100 meters.
The signal strengthof each of the gsm communicatiewvorks under studywas
computed with appropriate equation to determinepathloss in the study area.
The pathlosses measured were compared with theutethpathloss from some of
the existing models for suburban area where thesanements were taken.

The equation used to practically determine thelpa$i{7] is given as



L, = EIRP — Py (1)

Where L= Pathloss

EIRP = Effective Isotropic Radiated Power 47db

Pr = Received Power
Cost-231 Hata Model

A model that is widely used for predicting pathlass mobile wireless
system is the COST-231 Hata model[8]. The COST+28th model is designed to
be used in the frequency band from 900MHz to 180@MH also contains
corrections for urban, suburban and rural (flayiemments. The basic equation
for pathloss in dB

L = 46.3 4+ 339logf —13.82loghg — a(hg)
+ (44.9 — 6.55loghg)logd (2)

Where,
L = Median Pathloss in Decibel
F = Frequency of Transmission in MHz (900-1800)
hg = Base Station Antenna Effective Height (34m)
d= Distance in Kilo meter
hr= Mobile Station Antenna Height Correction Facter @escribe in the Hata
model for urban areas. But we consider for sub+udraa and rural areas
a(hg) = (1.1logf — 0.7)hg — 1.561log f — 0.8 (3)



L east Square Model

The Least Square model pathloss formula with ctioe factors [9]is given

as:

LS = 98.92 + 14.65d — 0.25d? (4)
Where, the parameter LS is Least Square model

d is the distance in kilometer (km).

RESULTSAND DISCUSSION
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Figure 1: Pathloss (dB) against Disea(km) for ETISALAT network.
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Figure 4:Pathloss (dB) against Distance (km)for MHR network

Figures 1 to 4 are plots of pathloss against tetadce (km) for each of the
gsm networks under considerations. The fluctuationshe pathloss measured
were as a result of atmospheric ducting, ionospheflection and refraction and
reflections from terrestrial object such as mountmd high buildings. The values
of pathloss measured in the study area for eastonletvere too high for effective
optimum communication system. The pathloss measaseshown in figure 1 for
ETISALAT network ranges between 104 to 158dB. Tlahlpss measured for
GLO network was between 118 to 160dB (Figure 2) MAN network, the
pathloss measured was between 108 to 140dB (FR)urehe pathloss measured
for AIRTEL 98 to 144dB (Figure 4) seems to be faicomparisons with pathloss
measured by other networks under study. Apart fratmospheric ducting,

lonospheric reflections and refractions, and réfbes from terrestrial objects such
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as high mountains and buildings, another causeluaftufations in the signal
strength is the periodic pulses from base statidhe measured pathloss in the
study area is an indication that people in the areasuffering with either call drop

or call termination or poor audible quality in thgsm communications system.
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Figure 5. Pathloss (dB) against Distance (km)for \MTAIRTEL, GLO,

ETISALAT, COST 231HATA AND LEAST SQUARE.

Figure 5 above compares and validate the pathlégd N, AIRTEL, GLO,

ETISALAT, COST 231HATA AND LEAST SQUARE. The patlds measured
and predicted by the two models agrees with eaetrofhis work validates the
models of COST 231 HATA AND LEAST SQUARE in sub-arbarea. It is also
evidence that people living in the study area awffesng from poor gsm

communication system.
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CONCLUSION

Pathloss can be caused by so many factors somdiohware free space
loss, absorption losses, diffraction, multipathgd aatimosphere. A good network
communication requires necessary empirical cowoactiactors that must be
incorporated, depending on the terrain featurestl@dperating frequency of the
coverage area. From the results of observationdigieel and the measured
pathlosses were intertwine. This work validatesstsguare model and Cost 231-
Hata model in sub-urban areas and hereby recommdondeadio engineers and
gsm telecommunication companies for their inforov@8 on gsm pathloss for

effective planning.
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