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1. INTRODUCTION

A suitable telecommunications system to support a mobile communication system is a wireless
communication system, which is a radio communication system complete with transmitting
antennas and radio equipment. To be able to cover such a wide coverage, the coverage area is
divided into sub-areas called cells.

A cell is essentially a radio communications center linked to a Mobile Switching Center (MSC)
that manages incoming calls. The range of signal transmission in the mobile cellular communication
system can be received well depending on the signal strength of the users' cell limits. Different cell
sizes are influenced by geographical conditions (nature) and the amount of traffic served. The basic
principle of the cellular system architecture is contained in two features, namely frequency reuse
and cell splitting.

A collection of several cells is called a cluster, and several clusters will form a mobile cellular
communication network area. The number of clusters in an area is affected by changes in
parameters, especially the pathloss from the propagation environment.

A network that has been formed by several clusters has a quality that is not always good. This
happens because the larger the cluster size, the greater the frequency reuse distance and the
greater the number of cells, the fewer available channels and the less number of users that can be
served in each cell.

2. RESEARCH METHOD

In this final project, we will discuss the effect or relation of signal quality on the number of clusters
and propagation parameters on mobile communications. The steps are carried out using a
computer program, namely MATLAB GUI to obtain a cell planning program application that is used
to obtain the relationship or effect of signal quality on the number of clusters and propagation
parameters on mobile communications. Propagation parameters are inputted into formulas with
different values, thus displaying the number of clusters to be analyzed.

The steps that will be carried out to analyze in this final project are to determine the
propagation parameter (n) and the transmitter range parameter, and then determine the
propagation loss equation model, determine the received power equation model from the desired
signal. After determining the signal power, the interference power equation model can be
determined at a certain distance. Then determine the ratio of the carrier signal to interference ratio,
so that the relationship between the carrier signal to interference ratio is obtained with the
interference distance and the farthest range. Then get the relationship between the ratio of the
carrier signal to interference with the number of clusters.

3. RESULTS AND DISCUSSIONS

3.1 Cell Planning Analysis Program
The cell planning analysis program uses a MATLAB computer program and the steps are as

follows:

a. Start. The steps are carried out using the cell planning program, the initial GUI display in
MATLAB will appear, and can be seen in Figure 1. The cell planning program is attached in
the Appendix.
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Figure 1. Initial view of the Matlab GUI of the cell planning program before it is RUN

Perform analysis selection:

1) Effect of c/i on changes in the value of J

2) The effect of c/i on changes in the value of n

3) Effect of ¢/i on changes in the value of J for some values of n

4) The effect of c/i on changes in the value of n for some values of J

The analysis options for the program can be seen in Figure 2 below.

GrafikC/T VST

Figure 2. Display of analysis options on the program

If you choose a (the effect of c/i on changes in the value of J), then the following steps are

carried out:

1) Enter the desired number of cells (J)

2) Entering the propagation attenuation value (n)

3) Click RUN, it will display a graph of the relationship between the Number of Cells (J) with
the value of cfi, the value of c/i, and a picture of the cells according to the number of input
cluster values.

4) Displays an image of cells according to the number of inputs:

Figure 3. Display of the choice of analysis of the influence of c/i on changes in the value of J
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d. If you choose b (the effect of c/i on changes in the value of n), then the following steps are
carried out:

1) Enter the desired number of cells (J)

2) Entering the propagation attenuation value (n)

3) Click RUN, then a graph of the relationship between the propagation attenuation value (n)
with the c/i value, cf/i value, and cell images will appear according to the number of input
cluster values.

4) Displays an image of cells according to the number of inputs:

3.2 Effect of c/i on changes in the value of J on several values of n

c/i in the cell planning program in the Matlab GUI is obtained from the number of cells (J) and
the propagation attenuation. The value of the propagation constant (n) used is 3.9, where the value
used in mobile communication is usually a maximum of 4, the explanation can be seen in table 4.1
[6]. The comparison of the number of cells, propagation attenuation, and cfi, with the number of
cells (J) differing in the form of the effect of c/i on changes in the value of J to several values of n
can be seen in Table 1.

Table 1. Propagation constants for various cluster sizes

N J
2 101
3 15
3.5 9
3.75 7
4 6

In a mobile communication system, the signal propagation between the transmitter and
receiver passes through various different paths due to the features and topography of the
surrounding environment into reflecting surfaces. These different paths cause the receiver signal
strength to vary. In mobile communication there are two kinds of fading, namely short-term fading
and long-term fading. Short term fading is mostly caused by multipath reflection of a transmitting
wave from local scattering such as houses, buildings, and other structures such as trees
surrounding a moving unit but not by buildings or hills located between the transmitter and receiver
locations.

Table 2. Effect of c/i on changes in the value of J on several values of n

Number of cells (J) Propagation Constant (n) cli
3 3.9 6.5321
4 3.9 8.4062
5 3.9 9.8599
6 3.9 11.0476
7 3.9 12.0518
8 3.9 12.9217
9 3.9 13.6889

Table 2 shows the comparison between the number of cells (J), propagation attenuation, and
c/i, with different number of cells (J). , the value of the number of cells is directly proportional to the
value of the signal ratio ratio (c/i).
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Figure 4. C/i graph for propagation attenuation with multiple cluster values

In Figure 4, you can see a graph of the ratio of the c/i signal ratio. The appearance of a cluster
cell, from values 3, 4, 5, 6, 7, 8, and 9. The graph of c/l against the value of n (propagation
attenuation factor) can look like a straight line on ¢/l starting from the point range of 6 dB to 15 dB.

3.3 Effect of c/i on changes in the value of n on several values of J

Comparison between the number of cells, propagation attenuation, and cf/i, with different
values of propagation attenuation, can be done using the GUIDE program to obtain the effect of c/i
on changes in the value of n to several J values, as shown in Table 3.

Table 3. Effect of c/i on changes in the value of n on several values of J

Number of cellg| Propagation constant (n) cli
Q)
15 3 17.0167
15 3.2 18.6698
15 3.4 20.3231
15 3.6 21.9761
15 3.8 23.6293
15 3.9 24.4561
15 4 25.2827

Table 3 shows the comparison between the number of cells (J), propagation attenuation, and
c/i, with different propagation attenuation values. The greater the propagation attenuation value, the
greater the signal ratio ratio (c/i). Thus, the attenuation value propagation is directly proportional to
the ratio of the signal ratio (c/i). For different values of propagation attenuation, the c/i graph can be
seen in Figure 5.
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Figure 5. Graph of c/i for some values of propagation attenuation

In Figure 5, you can see a graph of the ratio of the c/i signal ratio. A cluster of 15 cells
appears. The c/i graph with J looks like a straight line on c/i starting from a point range of 0.29 dB to
70 dB.
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The result that has been obtained from running the cell planning program is that the greater
the number of cells and the propagation attenuation, the greater the value of c/i so that the better
the quality of the received signal.

4. CONCLUSION

The value of cfi is affected by changes in the value of J when the value of nis 3.9. The value of c/i
when the value of J is 3 is 6.5321. The value of c/i when the value of J is 4 is 8.4062. The value of
c/i when the value of Jis 5 is 9.8599. The value of c/i when the value of Jis 6 is 11.0476. The value
of c/i when the value of J is 7 is 12.0518. The value of c/i when the value of J is 8 is 12.9217. The
value of c/i when the value of Jis 9 is 13.6889.

The value of c/i is affected by changes in the value of n when the value of J is 15. The value of
c/i when the value of nis 3 is 17.0167. The value of c/i when the value of n is 3.2 is 18.6698. The
value of c¢/i when the value of n is 3.4 is 20.3231. The value of c/i when the value of n is 3.6 is
21.9761. The value of ¢ /i when the value of nis 3.8 is 23.6293. The value of c/i when the value of n
is 3.9 is 24.4561. The value of c/i when the value of nis 4 is 25.2827.

The greater the number of cells, the greater the value of the signal ratio ratio (c/i) in the
propagation. Thus, the value of the number of cells is directly proportional to the value of the signal
ratio ratio (c/i).

The greater the value of propagation attenuation, the greater the value of the signal ratio ratio
(cli). Thus, the propagation attenuation value is directly proportional to the signal ratio ratio (c/i).
The larger the number of cells and the propagation attenuation, the higher the signal ratio (c/i).
Thus, the number of cells and the propagation attenuation are directly proportional to the signal
ratio ratio (c/i).

When the number of cells changes (j) and the value of the propagation constant (n) remains,
the signal ratio ratio (c/i) increases by 9.77%. When the value of the number of cells (j) is fixed and
the value of the propagation constant changes, the signal ratio ratio (c/i) increases by 5.44%. The
number of cells and the propagation constant affect the value of the signal ratio ratio, if the value of
the number of cells and the propagation constant is higher, the percent increase in the signal ratio
ratio will be even greater.

The greater the value of the signal ratio ratio (c/i), the better the received signal quality.
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