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Abstract

With the comprehensive popularization of 5G technology, the bandwidth required for communica-
tion is getting larger and larger, and the coverage range of the original base station is getting smaller
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and smaller, so it is necessary to build new base stations to reduce the weak coverage area. In this
paper, the mathematical programming model based on 0-1 programming is established, and the si-
mulated annealing method is used to solve the programming model, so as to solve the coverage prob-
lem of the weak coverage area of the current network. According to the coverage of the current net-
work antenna, the weak coverage area of the current network signal is given, and a certain number of
points are selected so that the coverage problem of the weak coverage area of the current network
can be optimized after the new base station is built on these points, making the weak coverage area as
small as possible. In this paper, data cleaning is carried out first to screen out weak coverage points
whose Euclide-distance between the existing base station and weak coverage points is less than the
threshold 10 and weak coverage points whose traffic volume is less than 1. The problem of location
selection is determined as a mathematical planning problem of 0-1 programming. Then the simulated
annealing algorithm is used to find the global optimal solution of the model.
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Table 1. Weak coverage point traffic interval distribution
1 BBEERIFEXESH

b 55X [ 9978 o R AU =) 4 DX ] ol 55 5 L

<1 56,925 31.14% 18642 0.26%
1~-10 64,487 35.28% 259,891 3.68%
10~30 28,072 15.36% 500,445 7.09%
30~50 10,269 5.62% 398,594 5.65%
50~100 10,450 5.72% 735,032 10.42%
100~500 10,828 5.92% 2,202,007 31.21%
>500 1776 0.97% 2,941,620 41.69%
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Figure 1. Weak cover point traffic distribution heat map
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Figure 2. Current base station distribution map
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Figure 3. Simulated annealing method to solve the flow chart
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Figure 4. Iterative results of simulated annealing method
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Table 3. Partial site coordinates
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Figure 5. Macro station distribution visualization
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Figure 6. Microbase station distribution visualization
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