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Abstract—The Comit’e International des Radio-
Communication (CCIR) path loss model and the
Hata model pathloss estimations agree perfectly
in the urban area for the frequency range of 150
MHz to 1500 MHz for which the models were
originally designed. However, the two models’
pathloss estimation differ significantly in other
frequency range and for every other propagation
environment. Accordingly, in this paper,
development of an analytical model for
determination of degree of urbanisation (DU)
parameter settings of CCIR model based on Hata
model is presented. The existing CCIR
specification of DU for rural area is 3 % whereas
the results in this paper show that for the rural
area the degree of urbanization parameter (DU)
decreases with frequency, from DU = 1.783587 %
at 150 MHz to DU = 0.982767% at 1500 MHz. Again,
the results also show that for the suburban area
the degree of urbanization parameter (DU)
decreases with frequency in the frequency range
of 150 MHz<f<1500 MHz whereas the DU increases
with frequency in the frequency range of 1500
MHz<f<2000 MHz. Furthermore, results show that
for the urban area the degree of urbanization
parameter (DU) decreases with frequency in all the
frequency range of 150 MHz<f<200 MHz, 200
MHz<f<1500 MHz and 1500 MHz<f<2000 MHz. In all,
the results show that the degree of urbanization
parameter (DU) varies with frequency and hence,
the signal frequency must be considered in the
estimation of the applicable value of degree of
urbanization parameter value in the CCIR model.

Keywords: Pathloss, CCIR Model, Degree of
Urbanisation, Attenuation, Hata Pathloss
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1. Introduction

Generally, wireless communication path usually present
some forms of signal degradation mechanisms such as
obstructions in the signal path, adverse atmospheric
conditions, interferences along with the inevitable free
space propagation loss [1,2, 3.4, 5,6, 7,8, 9,10, 11,12, 13].
These degradations can result in diffraction loss, multipath
loss, rain fading, and some other forms of losses
[14,5,16,17,18,19,20,21,22,23,24,25,26,27,28,2930].
Irrespective of whether the wireless link is for terrestrial or
for satellite communication, appropriate estimation of the
signal propagation losses is required [31,32,33,34,35,
36,37,38 ,39,40,41,42, 43, 44,45]. Accordingly, over the
years, different pathloss models have been developed by
experts in a bid to enable wireless communication system
designers to account for the propagation losses that are
prevalent in the propagation path of wireless
communication links [46,7,48 49,50,51, 52, 53,
54,55,56,57,58,59,60].

Particularly, the Hata pathloss model was developed for
urban environment and then modified to derive the versions
for the rural and suburban area [61,62,63, 64, 65,66,67].
Originally, the Hata model was developed for the frequency
range of 150 MHz to 1500 MHz [68,69,70,71]. However, it
was later extended to the frequency range of 1500 MHz to
2000 MHz by some forms of modifications on the original
Hata pathloss model [72,73,74, 75,76,77,78].

Furthermore, the Comit’e International des Radio-
Communication (CCIR) developed a pathloss model that is
similar to the Hata model for urban area but differs in the
way it defines degree of urbanisation [79,80, 81,82,83,84].
While Hata model identifies and uses well defined
analytical models to determine values applicable to urban
area (large city), urban area (small city), suburban area and
rural or open area, the CCIR model uses a parameter (DU)
called degree of urbanization to differentiate the different
areas. The degree of urbanization, DU parameter used in
the CCIR pathloss model does not have any empirical guide
for appropriate estimation of the value for different
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categories of areas like the urban, suburban, and rural areas
[85,86,87,88,89]. Fortunately, the similarity of CCIR model
and Hata pathloss model can be used to provide a more
accurate estimation of the urbanization, DU parameter
value for each of the different terrains covered in the two
pathloss models. Accordingly, in this paper, an approach
for determination of the wvalues of urbanization, DU
parameter is presented. The study also considered the
extended Hata model and the corresponding urbanization,
DU parameter values for the extended Hata model was also
derived.

2. Methodology

2.1. The Comit’e International des Radio-
Communication (CCIR) Pathloss Model

The CCIR model is expressed as follows;

LPccig = A+ B xlogyo(d) — DU ey
where
A =
69.55 + 26.16 * log;o(f) — 13.82 * log,o(h,) -a(hy,)
2
a(h,,) = [1.1 xlog,o(f) — 0.7] * h,, — [1.Sé 3
logyo(f) — 0.8] 3)
B =449 — 6.55 *log,(hy) )

E =30-25(log,,(DU)) %)
Where DU denotes the percentage of area that is covered by
obstructions such as buildings. The frequency f is in MHz ,
the distance, d is in km while h;, and h,, are in meters.
Also, the applicable frequency range is 150 MHz< f <
1500MHz. The applicable range of values for hy , h,, and
d are 30m <h;, <200m; Im<h,<10m and 1 km <d <
20km.
Available literatures state that for urban area, DU > 16%,
for suburban area, DU = 8 % and for rural area, DU
=~ 3 %. The frequency fis in MHz , the distance, d is in km
while h, and h,, are in meters. Also, the applicable
frequency range is 150 MHz< f < 1000MHz. The
applicable range of values for hy , h,, and d are 30m <h,
<200m; Im< h, <10 m and 1 km <d <20km.

2.2 The Hata Pathloss Model

Similar to the CCIR model, the Hata pathloss models for
the different categories of areas based on the degree of
urbanisation are expressed as follows:

LPHATA(urban) =
A+ B *
log,0(d)  for Urban Area(smal city or large city
(6)
LPHATA(suburban) =

A+ B xlogo(d) - C for Suburban Area
(7)
LPHATA(open/rural) =
A+ B xlogyo(d) — D for Open Area/Rural ®)
A=
69.55 + 26.16 = log,(f) — 13.82 * log,o(hy) - a(hy,)
©
B =449 — 6.55 *log,,(hy) (10)

2

C=54+ 2« [1og10 (Zf—g)] (11)

D = 4094+ 4.78 * [log,o(f) ]* — 18.33 %

logy,(f) (12)

a(h,) = [1.1 xlog,o(f) — 0.7] x h,,, — [1.56 %
logy,(f) —0.8] (14)

athy) =

8.28 * [log,0(1.54 * h,;) 1? —

1.1 for large city 150MHz f < 200MHz (15)

a(hy) =

3.2 % [logy(11.75 * h,,)]% —

4.97 for large city 200MHz f < 1500MHz (16)

Where the frequency f is in MHz, the distance, d is in km

while h, and h,, are in meters. Also, the applicable

frequency range is 150 MHz< f < 1500MHz. The applicable

range of values for hy, h,, and d are 30m <h, < 200m;
Im<h,<10m and 1 km <d <20km.

2.3 Extended Hata Model

The Hata pathloss model was designed for frequency range
of 150 MHz< f < 1500MHz. In order to use the Hata model
in the frequency range of 1500 MHz< f < 2000MHz some
modifications were made on the classical Hata model. The
modified Hata model for the extended frequency range of
1500 MHz< f < 2000MHz is called the extended Hata
model and it is expressed as follows;
LPex naraqurbany = Apx + B *1ogyo(d) + 3 for 1500
MHz< f <2000MHz 17)
LPgx paracsusurbany = Aex + B *1ogyo(d) for 1500
MHz< f <2000MHz (18)

where
Apx =
46.33 + 33.9 x log,o(f) — 13.82 * log,y(hy) -a(hy)
19)
Bpy = B =44.9 — 6.55 *log,y(h;) (20)

The expressions for a(h,,) and B still applies to the
extended Hata model.

2.4 Development of the model for computing the degree
of urbanisation (DU) parameter

In order to determine the optimal value of the degree of
urbanisation (DU) parameter, the pathloss estimated using
the CCIR model for urban area is compared with the
pathloss estimated using the Hata model for urban area. The
initial value of 16 % was selected for DU and then,
Microsoft Excel Solver add-in tool is used to determine the
optimal value of the degree of urbanisation (DU) parameter
for the urban area at the selected frequency. The procedure
is repeated for different signal frequencies and
communication ranges, and also for different transmitter-
receiver antenna height differentials.  Afterwards, an
analytical model is fitted on the generated values of DU
versus frequency for the urban area. The entire procedure is
repeated for the suburban area and also for the rural area.

In order to understand the relationship between the degree
of urbanisation and the resultant pathloss in the various
categories of areas they apply, the plot of pathloss at
selected frequencies in each of the applicable frequency
ranges for the different areas are presented from Figure 1 to
Figure 9. The pathloss for the rural area are presented in
Figure 1 and Figure 2 and the two graphs show that the
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CCIR model prediction of pathloss for the rural area is
above that of the Hata model when the 3 % is used to
compute the degree of urbanisation for rural area.

The pathloss for the suburban area are presented in Figure
3, Figure 4 and Figure 5 and the three graphs show that the
CCIR model prediction of pathloss for the suburban area is
approximately the same as that of Hata model at the lower
frequency of 150 MHz. However, at higher frequencies, the
CCIR model predictions differ from that of the Hata model.
Essentially, there is frequency dependence of the degree of
urbanisation which is not captured in the existing
specification for the CCIR model.

Again, the pathloss for the urban area are presented in
Figure 6, Figure 7, Figure 8 and Figure 9 and the four
graphs show that the CCIR model prediction of pathloss
for the urban area is approximately the same as that of Hata
model at the frequency range from 150 MHz to 1500 MHz.
However, at higher frequencies above 1500 MHz (which is
the region for the extended Hata model), the CCIR model
predictions differ from that of the extended Hata model.
Essentially, the existing degree of urbanisation for CCIR
model was determined based on the Hata pathloss model
for the urban area. However, degree of urbanisation for the
the extended Hata model is not yet established.

Path Loss (dB) for rural area for 150 MHz<f<1500
MHz at 150 MHz
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Figure 1 Pathloss (dB) for rural area at frequency of 150 MHz for the range 150 MHz<{<1500 MHz

Path Loss (dB) for rural area for 150 MHz<f<1500
MHz at 1500 MHz
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Path Loss (dB) for suburban for
150 MHz<f<1500 MHz at 150 MHz
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Figure 3 Pathloss (dB) for suburban area at 150 MHz for the range 150 MHz<f<1500 MHz
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Figure 4 Pathloss (dB) for suburban area at 1500 MHz for the range 1500 MHz<f<150 MHz

190
180
170
160
150
140
130
120

Path Loss (dB) for suburban for 1500
MHz<f<2000 MHz at 2000 MHz

Path Loss (dB) for suburban area for 1500
MHz<f<2000 MHz at 2000 MHz

—e—CCIR
—8—PLS_HATA _SUBUBAN

2 4 6 8 10 12 14 16 18 20
Distance, d (km)

Figure 5 Pathloss (dB) for suburban area at 2000 MHz for the range 1500 MHz<{<2000 MHz
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Path Loss (dB) for urban area for 150 MHz<f<200
MHz at 150 MHz
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Figure 6 Pathloss (dB) for urban area at 150 MHz for the range 150 MHz<f<200 MHz

Path Loss (dB) for urban area for 200 MHz<f<1500
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Figure 7 Pathloss (dB) for urban area at 1500 MHz for the range 200 MHz<f<1500 MHz

Path Loss (dB) for urban area for 1500 MHz<f<2000
MHz at 1800 MHz

185
175
165
155
45

135

——CCIR

——PLS_HATA _LARGE
CITY

125

1500 MHz<f<2000 MHz at 1800
H

0 2 4 6 8 10 12 14 16 18 20
Distance, d (km)

Path Loss (dB) for urban area for

Figure 8 Pathloss (dB) for urban area at 1800 MHz for the range
1500 MHz<f<2000 MHz

www.scitechpub.org
SCITECHP420210 1204




Science and Technology Publishing (SCI & TECH)
ISSN: 2632-1017
Vol. 6 Issue 4, April - 2022

Path Loss (dB) for urban area for 1500
MHz<f<2000 MHz at 2000 MHz
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Figure 9 Pathloss (dB) for urban area at 2000 MHz for the range 1500 MHz<f<2000 MHz

3. Results and Conclusion

The degree of urbanisation parameter (DU) was determined
for the three categories of areas, the rural, the suburban and
the urban area. The Microsoft Excel add-in Solver tool was
used to determine the optimal value of DU that will
minimize the error between the Hata model predicted
pathloss and the CCIR predicted pathloss for each of the
area and frequency range.

The results for the degree of urbanization, DU (%) for rural
area for the frequency range of 150 MHz<f<1500 MHz are
shown in Table 1 and Figure 10. Based on the results in
Table 1, a quadratic analytical model that can be used to
select appropriate DU value for CCIR model in the rural
area is given in terms of the signal frequency, f as;

DU = 0.0000004172 - 0.0012532f + 1.9625673 (21)

Where f'is in MHz.

Table 1 The results for the degree of urbanization, DU (%) for rural area for the frequency range of 150 MHz<{<1500

MHz
Degree of

Frequenc urbanisation (DU)
¢ ?MHz)yl (%) for Rural area for RMSE (dB)

150 MHz<f<1500

MHz

150 1.789 4.76E-07
160 1.777 8.17E-07
170 1.764 7.03E-07
180 1.752 1.34E-06
190 1.739 1.35E-06
200 1.726 1.62E-07
300 1.605 4.39E-06
600 1.329 9.91E-07
900 1.147 1.05E-07
1200 1.017 2.76E-07
1500 0.917 8.19E-06
Mean 1.506 1.71E-06
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Degree of urbanisation (DU) (%) for Rural area for
150 MHz<f<1500 MHz
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Figure 10 The degree of urbanization , DU (%) for rural area for the frequency range of 150 MHz<{<1500 MHz
Where f is in MHz. Again, the results for the degree of

The results for the degree of urbanization, DU (%) for
suburban area for the frequency range of 150 MHz<f<1500
MHz are shown in Table 2 and Figure 11. Based on the
results in Table 2, a quadratic analytical model that can be
used to select appropriate DU value for CCIR model in the
suburban area in the frequency range of 150 MHz<f<1500
MHez is given in terms of the signal frequency, f as;

DU = 0.0000015f" - 0.0047182f + 9.3120221

(22)

urbanization, DU (%) for suburban area for the frequency
range of 1500 MHz<f<2000 MHz are shown in Table 3
and Figure 12. Based on the results in Table 3, a quadratic
analytical model that can be used to select appropriate DU
value for CCIR model in the suburban area in the frequency
range of 1500 MHz<f<2000 MHz is given in terms of the
signal frequency, f as;

DU = -0.00000068f> + 0.00578263f + 11.18623102 (23)

Table 2 The results for the degree of urbanization, DU (%) for suburban area for the frequency range of 150

MHz<f<1500 MHz
Degree of
urbanisation
Frequenc (DU) (%) for
?‘(MHZ; suburban area RMSE (dB)
for 150
MHz<f<1500
MHz

150 8.7396 3.31E-07
170 8.6083 8.77E-07
190 8.4855 2.84E-08
210 8.3703 1.17E-07
250 8.1598 4.01E-07
300 7.9275 1.41E-06
600 6.9547 1.05E-06
900 6.3430 1.40E-09
1200 5.9009 1.04E-05
1500 5.5573 5.57E-07
Mean 7.5047 1.52E-06
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Degree of urbanisation (DU) (%) for suburban
area for 150 MHz<f<1500 MHz
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.DU=0.0000015f? - 0.0047182f + 9.3120221
g R*=0.9963067
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Degree of urbanisation (DU) (%) for
suburban area for 150 MHz<f<200

Figure 11 The degree of urbanization , DU (%) for suburban area for the frequency range of 150

MHz<<1500 MHz
Table 3 The degree of urbanization , DU (%) for suburban area for the frequency range of 1500 MHz<f<2000 MHz
Degree of
Frequenc urbanisation (DU)
f?MHZ)V' (%) for suburban RMSE (dB)
area for 1500
MHz<f<2000 MHz
1500 18.3366 3.68E-08
1600 18.7066 8.76E-06
1700 19.0611 5.02E-07
1800 19.4014 4.54E-06
1900 19.7289 3.83E-08
2000 20.0447 5.29E-06
Mean 19.2132 3.19E-06

Degree of urbanisation (DU) (%) for suburban
area for 1500 MHz<f<2000 MHz

20
20
20
20
19
19
19
19
19
18
18
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency, f (MHz)

DU =-0.00000068f% + 0.00578263f + 11.18623102
R%=10.99999850

Degree of urbanisation (DU) (%) for
suburban area for 1500 MHz<f<2000
MHz

Table 1

(5]

The degree of urbanization , DU (%) for suburban area for the frequency range of 1500
MHz<£<2000 MHz
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The results for degree of urbanization , DU (%) for urban
area for the frequency range of 150 MHz<f<200 MHz are
shown in Table 4 and Figure 13. Based on the results in
Table 4, a quadratic analytical model that can be used to
select appropriate DU value for CCIR model in the urban
area in the frequency range of 150 MHz<f<200 MHz is
given in terms of the signal frequency, f as;

DU = -0.000001f* + 0.000654f + 15.700734 (24)
Where f is in MHz. Again, the results for degree of
urbanization , DU (%) for urban area for the frequency
range of 200 MHz<f<1500 MHz are shown in Table 5 and
Figure 14. Based on the results in Table 5, a quadratic
analytical model that can be used to select appropriate DU

value for CCIR model in the suburban area in the frequency
range of 200 MHz<f<1500MHz is given in terms of the
signal frequency, f as;

DU = -0.00000006f> + 0.00018774f + 15.75585658 (25)
Furthermore, the results for degree of urbanization , DU
(%) for urban area for the frequency range of 1500
MHz<f<2000 MHz are shown in Table 6 and Figure 15.
Based on the results in Table 6, a quadratic analytical
model that can be used to select appropriate DU value for
CCIR model in the suburban area in the frequency range of
1500 MHz<f<2000 MHz is given in terms of the signal
frequency, f as;

DU = -0.0000009f* + 0.0077249f + 14.6958400 (26)

Table 4 The degree of urbanization , DU (%) for urban area for the frequency range of 150 MHz<f<200 MHz

Frequency, Degree of urbanisation
f (MHz) (DU) (%) for urban area RMSE (dB)
for 150 MHz<f<200 MHz
150 15.77774 1.04E-07
160 15.7814 7.75E-08
170 15.78485 1.39E-07
180 15.78809 2.12E-06
190 15.79117 2.57E-08
200 15.79409 1.54E-06
Mean 15.78622 6.68E-07

Degree of urbanisation (DU) (%) for urban
area for 150 MHz<f<200 MHz

15.8

15.8

158 DU = -0.000001f2 + 0.000654f + 15.700734
R%=10.99999

15.8
15.8
15.8
15.8
15.8
15.8
15.8
15.8

150 155 160 165

Degree of urbanisation (DU) (%) for
urban area for 150 MHz<f<200 MHz

175 180 185 190 195 200

Frequency, f (MHz)

Figure 13 The degree of urbanization , DU (%) for urban area for the frequency range of 150 MHz<f<200 MHz
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Table 5 The degree of urbanization , DU (%) for urban area for the frequency range of 200 MHz<{<1500 MHz

Degree of urbanisation (DU) (%) for
urban area for 200 MHz<f<1500 MHz

Degree of urbanisation
9
e | e | susean
MHz

200 15.78775 5.43E-06
500 15.83991 7.07E-06
700 15.85912 1.85E-06
900 15.87347 2.60E-06
1100 15.88493 9.66E-06
1300 15.8945 9.78E-07
1500 15.90269 2.33E-07
Mean 15.8632 3.97E-06

Degree of urbanisation (DU) (%) for urban
area for 200 MHz<f<1500 MHz

15.92DU =-0.00000006f2 +0.00018774f + 15.75585658
R*=0.99243538

15.9
15.88
15.86
15.84
15.82

15.8

15.78
200

700

1200

Frequency, f (MHz)

Figure 14 The degree of urbanization , DU (%) for urban area for the frequency range of 200 MHz<f<1500 MHz

Table 6 The degree of urbanization , DU (%) for urban area for the frequency range of 1500 MHz<f<2000 MHz

Degree of urbanisation
9
o | forasoomimsiezono | AMSE(®)
MHz

1500 24.254 1.17E-06
1600 24.750 5.91E-06
1700 25.224 3.81E-06
1800 25.680 3.49E-08
1900 26.118 6.09E-06
2000 26.541 1.12E-07

Mean 25.428 2.85E-06
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Degree of urbanisation (DU) (%) for urban
area for 1500 MHz<f<2000 MHz
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27 DU =-0.0000009f% + 0.0077249f + 14.6958400
R*=0.9999985

1700
Frequency, f (MHz)
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Figure 15 The degree of urbanization, DU (%) for urban area for the frequency range of 1500 MHz<{<2000 MHz

The analytical models for the degree of urbanization
parameter (DU) were used to determine the DU values for
rural area, suburban area and urban area and for
frequencies. The existing degree of urbanization and the
model estimated degree of wurbanization and the
corresponding RMSE value of pathloss estimation for rural
area at 1500 MHz for the frequency range 150
MHz<f<1500 MHz are shown in Table 7 and Figure 16.
The results show that for the rural area the degree of
urbanization parameter (DU) decreases with frequency.

The existing degree of urbanization and the model
estimated degree of urbanization and the corresponding
RMSE value of pathloss estimation for suburban area for
the frequency range of 150 MHz<f<1500 MHz and 1500
MHz<f<2000 MHz are shown in Table 8 and Figure 17.
The results show that for the suburban area the degree of

urbanization parameter (DU) decreases with frequency in
the frequency range of 150 MHz<f<1500 MHz whereas the
DU increases with frequency in the frequency range of
1500 MHz<{<2000 MHz.

The existing degree of urbanization and the model
estimated degree of urbanization and the corresponding
RMSE value of pathloss estimation for urban area for the
frequency range of 150 MHz<f<200 MHz , 200
MHz<f<1500 MHz and 1500 MHz<f<2000 MHz are
shown in Table 9 and Figure 18. The results show that for
the urban area the degree of urbanization parameter (DU)
decreases with frequency in all the frequency range of 150
MHz<f<200 MHz, 200 MHz<f<1500 MHz and 1500
MHz<f<2000 MHz.

Table 7 The existing degree of urbanization and the model estimated degree of urbanization and the corresponding RMSE
value of pathloss estimation for rural area at 1500 MHz for the frequency range 150 MHz<f<1500 MHz

Selected Existing The pathloss Improved The pathloss
Frequency range in frequency in urbanization RMSE in dB urbanization RMSE in dB
d M)II-IZ & MIEIIZ for};he parameter based on the parameter based on the
DU) value in | existing DU DU) value in | improved DU
test
% value % value
<
150 MII\_E_ISZf_ISOO 150 3 5.615362 1.783587 0.03031
150 Mﬁﬁfﬁs 00 500 3 8.21553 1.435967 0216112
150 Mﬁﬁfﬁs 00 1000 3 10.89803 1.109367 0.096884
150 MI\I_/II%S;SHOO 1500 3 12.86879 0.982767 0.752031
www.scitechpub.org
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Figure 16 The existing degree of urbanization and the model estimated degree of urbanization for rural area at 1500 MHz for
the frequency range 150 MHz<f<1500 MHz

Table 8 The existing degree of urbanization and the model estimated degree of urbanization and the corresponding RMSE
value of pathloss estimation for suburban area for the frequency range of 150 MHz<f<1500 MHz and 1500

MHz<f<2000 MHz
Selected Existing The pathloss Improved The pathloss
Frequency range in frequency in urbanization | RMSE in dB urbanization RMSE in dB
q M)I]'IZ & M&Z for};he parameter based on the parameter based on the
(DU) value in | existing DU (DU) value in | improved DU
test o 0
% value % value
<f<
150 MII\_I/[ZI_fo_ISOO 150 8 0.960063024 8.638042 0.12693
150 Mﬁzl_fzfﬂs 00 1500 8 3955669887 |  5.609722 0.101954
<f<
1500 MI\I/[_II%I_Zf_ZOOO 1700 8 9.426424977 19.0515 0.005444
1500 MHz=£<2000 2000 8 9.972722492 20.03149 0.00714
MHz
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Figure 17 The existing degree of urbanization and the model estimated degree of urbanization for suburban area for the
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Table 9 The existing degree of urbanization and the model estimated degree of urbanization and the corresponding RMSE
value of pathloss estimation for urban area for the frequency range of 150 MHz<f<200 MHz, 200 MHz<f<1500
MHz and 1500 MHz<f<2000 MHz

Selected Existing The pathloss Improved The pathloss
Frequency range in frequency in urbanization RMSE in dB urbanization RMSE in dB
q M)I]‘IZ & Méz for};he parameter based on the parameter based on the
(DU) value in existing DU (DU) value in improved DU
test o
% value % value
150 MHz<£<200
MHz 150 16 0.151881 15.77633 0.000967
150 MHz<f<200
MHz 200 16 0.140636 15.79153 0.001756
200 MHz<f<1500
MHz 300 16 0.12914 15.80678 0.002776
200 MHz<f<1500
MHz 1500 16 0.066232 15.90247 0.000155
1500 MHz<f<2000
MHz 1800 16 5.136703 25.68466 0.002143
1500 MHz<f<2000
MHz 2000 16 5.494984 26.54564 0.001846
—@— Existing urbanization parameter (DU) value in %
9 —&—Improved urbanization parameter (DU) value in %
LT o
%
26
£
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Figure 18 The existing degree of urbanization and the model estimated degree of urbanization for urban area for the frequency
range of 150 MHz<f<200 MHz , 200 MHz<f<1500 MHz and 1500 MHz<f<2000 MHz

4. Conclusion

An approach for selection of appropriate value of degree of
urbanization parameter (DU) for the CCIR pathloss model
is presented. The procedure adopted involve comparison of
the pathloss estimation based on the existing values of
CCIR model degrees of urbanisation specification for
different signal propagation environments with the pathloss
estimated by Hata model for the corresponding propagation
environments. The results show that the Hata model and
CCIR model specifications agreed perfectly in their
pathloss estimation for the urban region for frequency range
of 150 MH to 1500 MHz. However, the two models’
pathloss estimation differ significantly in other frequency
range and for every other propagation environment.
Accordingly, analytical models were developed to estimate
appropriate degree of urbanization parameter (DU) value
that aligns the pathloss estimation of the two models in all
the frequency range and propagation environments they are

designed to operate. The overall results show that the
degree of urbanization parameter (DU) varies with
frequency.
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