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Purpose: This paper aims to efficiently find the number and optimal placement of BTSs in the
coverage area such that the implementation cost is minimized, while the user's traffic in the
corresponding area and the channel interference constraints are satisfied.

Design/methodology/approach: An integer linear mathematical model has been proposed to assign
all customer points to transceiver-based stations. The objective function has been assumed to
minimize fixed costs while considering a penalty for reducing interference. An optimization solver
has been applied to solve the model.

Findings: The proposed mathematical model was compared to another existing model in the literature
from three points of view: coverage cost, construction costs, and running time. The results indicated
that the proposed model has the appropriate efficiency to find solutions to real practical problems. In
more detail, the proposed model succeeded to find solutions with less coverage or construction cost in
a shorter time, compared with the model in literature, which has been referred to as the SSH model in
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the paper. However, there have been some samples in which the SSH model overtakes the proposed
model in one or two mentioned aspects for comparison.

Research limitations/implications: The limitation of this study is that the channel model was
considered based on the simple free space path loss model, while the real channel model based on the
environmental effects can be suggested for future work. Another important issue is that for BTS
localization design, knowing the status of the real environment leads to the proper design in such
networks.

Social/practical implications: BTS localization is the most important issue in mobile networks'
design. In a practical situation, there is not any software available to design a mobile network in the
corresponding coverage area. Therefore, this paper can help communication engineers to implement
the proposed approach in a real environment.

Originality/value: In this paper, the problem of the optimal location of transceiver-based stations
(BTS) in different models in the coverage area has been addressed such that the implementation cost
is minimized, while the user's traffic in the corresponding area and the channel interference
constraints are satisfied. This has not been considered in the literature. Any of the existing models
focus on one aspect to optimize, such as maximizing the coverage, minimizing the interference, and
minimizing coverage or construction costs. The novelties of the proposed model are twofold: i) two
goals were considered in the objective function, i.e., minimizing construction costs and minimizing
interference. Since interference with full coverage is unavoidable, the model added a penalty to the
objective function to reduce the interference as much as possible; and ii) it was assumed that there is
more than one single type BTS, any of which has different power, radius, and capacity. This makes
the model more real and indeed more complicated to solve.
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The figure on the left shows that when there is no interference in the station, the restriction (11) will be useless, and the figure on the
right shows that the defined threshold has reduced the overlap to the amount of the determined threshold
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Table 1- Parameters related to the relationship (11)
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Table 2- Parameters used in both MBNA and SSH models
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Table 3- Average results from ten random samples and running MBNA and SSH models
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Fig. 3- Distribution of stations in a random sample in the MBNA model
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