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INTRODUCTION

The wireless Mobile communications
plays a crucial rule in human lives. It helps to
communicate and exchange information
regardless of looking for the distance between the
communicated persons.

Technology was developed in an
explosive manner so that it attracts users to change
their equipment and start using new services.
current systems were concentrated more on user’s
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ABSTRACT

Computer Simulation and Modeling techniques were used successfully to represent and
propose an Optimum resource allocation problem in many field and applications. In wireless
communication networks these techniques can be applied in the field of developing and controlling
the available paths, power control, coverage area, delay, and delivery guarantee. In this study the
main objective function is to indicate the optimum location of the wireless network stations to
maximize the throughput, minimize delay, reduce path loss information, increase the coverage
area and minimize the total network costs. The network performance must not exceed the limitation
constraints under the required feasible standard quality of service. The modeling results showed
good indications and gave a suitable guide to build, extend or develop such networks.
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expectations and needs some new technologies
are being developed and tested which are
expected to measure and estimate the suitable
design of the coverage area. These technologies
are depending upon towers height, sub-station
distances and directions. It may also depend on
the usable transmission power with the designed
angle of transmission. The mobile technology are
expected to meet the multi-objective function ,by
improving the services ,coverage area and finally
reduces the total construction and operation costs
by estimating the optimal required number of
mobile stations to cover certain area.
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Elements of a wireless network
The wireless communication networks

contain many elements. These elements represent
the all required components and equipment’s
required to complete the work and serve the calls

in a suitable manner. Figure (1) and figure (2)
shows the main elements of the mobile network
as a representation of wireless network from
different point of views [F. Glover et al., 1992; Jim
Kurose et al., 2004].

Fig. 1: Mobile architecture

Fig. 2: Mobile system network

Wireless Network Configuration
One can apply the queuing approach to

model the traffic in telecommunication networks
which can be expressed in terms of calls that made
between a large numbers of origin-destination
pairs during a particular period of time. Usually

calls between origins and destinations may be
routed along any path through the network can be
formulated as a mathematical model with an
objective function of improving the communication
service and the constraints are subject to the
capacity limitations, area covered, towers
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distribution and heights [David Julian et al., 2001;
Ghani 2004], as shown in fig (1) and fig (2).

In such networks, transmission lines are
always used to carry traffic in the form of certain
kinds of signals such as calls and messages. These
lines form the link between switching-stations.
Traffic usually routed from one switch-station to
the next until it reaches its final processing with
the destination station. For the mathematical
representation and to simplify the graphical
representation we will assume both the origin and
destination of a call to be as a switch-station.

In graphical representation each switch-
station is represented as a node in the network,
and each link between any two nodes is
represented as an arc. The maximum amount of
traffic that can go through a switch-station during a
specific period of time will be referred to as node
capacity. A similar definition holds for arc capacity.
A route from origin to destination through the
network is a path. Traffic process for a particular
origin-destination pair can be modeled using
available network representation techniques.
Simulation model will be developed in a possible
manner to imitate the overall process and to discuss
effect of any suggested variable [M. Chiang et al.,
2001].

 
 

Fig. 3(a): Mobile communication station Fig. 3 (b): One mobile sector coverage area

Mobile communication
In the general operation strategy of

mobile stations one can observe that each mobile
uses a separate, temporary radio channel to talk
to the sell site. The sell site has an ability of talking
to many mobiles at once. In many communication
protocols the system was designed to use one
channel per mobile or Channels use a pair of
frequencies for communication. Due to the fact;
Radio energy dissipates over distance, so mobile
must stay near the base station to maintain
communication. Figure (3) shows the basic
structure of mobile network includes telephone
system and radio services [Fred Baker 2000].

As shown in figure (3-a) the coverage area
was circular and it is so due to the transmission
range to certain distance in all sides (3600). Figure
(3-b) shows (1200) in mobile stations as a one
sector of the covered area with horizontal and
vertical directions [ITU-R 2007; Jaka Sodnik et al.,
2008]. In figure (4) a maximum coverage area was
indicated with al its parameters estimation
calculations.

Figure (5) [Lu,W.-W 2003] shows the
mixed total coverage area of many mobile stations
which can be estimated and modeled in an optimal
manner to find the suitable accurate position of
each station in order to maximize the total coverage
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area and minimize the total required number of
stations with certain transmission power and
frequency ranges.

Problem description
Due to the integration among

communications engineering, computer science,
mathematical foundations, probability and
statistics, queuing theory and other random walk
techniques, we will try to develop a mathematical
model to represent one view of A commonly
occurring problem in distribution system design

which is the optimal location of intermediate
distribution centers (or sub stations) in all levels
between central service stations and customer
zones [Charnes et al., 1955; E.M.L. Beale et al.,
1969; B.Golden et al., 1977]. These intermediate
facilities (temporarily) store a large variety of
commodities that are later shipped to designated
customer zones. This will help in reduce the total
construction and maintenance cost. Figure (6)
shows a simple Commodity distribution scheme
for mobile network stages.

 

Fig 5: Total mixed stations coverage area

 

Fig. 4: Maximum coverage area

Fig. 6: Commodity distribution scheme
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Decisions must be made depending on
the available allocation techniques to facilitate the
location of each type of mobile stations. While
solving this problem the designer will able to
determine which distribution centers should be
selected, and what customer zones should be
served by the selected distribution centers. The
optimum solution is clearly dependent on the
pattern of transportation flows for all commodities
assuming that the signal to noise ratio is good and
the used bandwidth is better [F. Glover et al., 1992;
AIMMS 2008].

Modeling proces
The most important thing in mobile

communication network was the following general
equation: [Wan, K .L. Y et al., 2000]

C = B * log2 (1 + S/N)

To enter the first state of our building steps
we will discuss the available required formulas.
Some of these formulas were indicated in figure
(7) and other examples below. Figure (7) shows a
designed allocation parameters for certain type of
mobile stations which may be differs from our
suggested general allocation problem. Any
distances and ranges indicated in this figure
represent the original designed source.

Fig. 7: Parameters for certain type of mobile stations

The mathematical model described in the
following qualitative formulation consists of
objective and the constraints [N. Bambos 1998; M.
Chiang et al., 2001].

The objective function is to
Minimize the total cost by reducing the

production, service and transport costs by reducing
the total mobile station numbers.

Subject to following constraints
1) Transport must be less than or equal to

available supply.
2) Distribution centers must cover all customer

zones.
3) Transport must be greater than or equal to

required demand.
4) Throughput must be between specific

bounds, and
5) Supply must come from exactly one

distribution center.

The following nonlinear problem of
optimizing node powers to maximize SIR for a
particular user under quality of service constraints
for other users in a cellular network is a convex
optimization problem [David Julian et al., 2001].
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The following mathematical model of
minimization interference to signal ratio (ISR) was
presented by others to certain model with 5 cellular
communication stations. [S. Lal et al., 1999]. This
model objective is to optimize the mobile
transmitted power to minimize the interference to
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signal ratio for a particular user under quality of
service (quality operating system) constraints in
the cellular communication network. The model
solution will help in the optimal distribution of
mobile station.

The suggested five users are noted as (I,
J, K, L, M) [ Rassol Sabah et al., 2006]. The objective
function is to minimize the ISR. Such  objective
function can be written in the following form
[Bazarra mokhtar 1979; Rassol Sabah et al., 2006]:
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The final form of the non – linear programming
model

[Rassol Sabah et al., 1983; Rassol,
Sabah 1987; Rassol Sabah et al.,  2006].
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Allocation problem formulation
We will formulate the coverage area of

each mobile station (tower) as shown in figure (8),
as circle with certain diameter depending on the
transmission range. In mobile communication the
coverage area was modeled as hexagon [C. A.
Haverly 1978].

If we have many stations required to cover
certain zone. The zone area can be estimated using
available developed techniques or maps. The
number of required towers or sub stations to cover
this zone will be the total zone area divided by
hexagon or circle area. The following example
indicates the required calculation to perform the
suitable performance.

Example
To calculate the coverage area of a

mobile station and its estimated representation we
will develop the following example; in this example
we will compare the circle area with the hexagon
area calculations.
If we have a maximum coverage area diameter to
be X= 4141 m as calculated from the above model
[Rassol Sabah et al., 2006].
The coverage area of the resulted circle will be
 A =
The hexagon area will be calculated as follows:
X= 4141 m
The hexagon can be divided into six triangles
As shown in figure (9).
The triangle area is calculated as follows:
Y= sin 60 * x
The Area of triangle = 0.5 * x * y
The Area of hexagon = The Area of triangle * 6
The Area of circle = x2 * 13.4                                                   Fig
(9); coverage area
The error ratio = The Area of circle - The Area of
hexagon
Calculation
y=3586.211 m
The Area of triangle = 7425250.2 m2

 

Fig. 8: Mobile station coverage area representation
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The Area of hexagon = 44551501.7 m2

The Area of circle = 229781605.4 m2

The error ratio = 185230103.7 m2

If we have certain zone area we will be able to

calculate the optimum number of stations required
to cover this zone area by dividing the zone area
by the hexagon area [Fred Baker 2000].

 

Fig. 10: Shows sample of Mobile station distribution

 

Fig. 11: Mmobile sub- station

CONCLUSION

     After applying our suggested techniques, one
can develop a very suitable algorithm that helps in
indicating the optimal required number of mobile
stations with their locations to cover the designed
area with minimum possible cost with out affecting
the services and meet all the customers’
requirements.

The combination of the architectural
modeling and analysis technique, together with

the system operation and defect classification, cost-
framework, and the reliability models of individual
components and the overall system, comprise a
comprehensive methodology which may be
evaluated on a future series of case studies
applications.  These applications of modeling
dynamic component behavior of wide area
computer and communications applications will
results in a more detailed view of the component.
The deficiencies associated with static behavior
modeling have led to a group of component
modeling techniques and notations.
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