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Abstract

Black Spots are areas that lack mobile phone network coverage, or where the

coverage is very weak, leading to call interruptions and the weakness or complete
absence of the Internet. The research aimed to detect and evaluate the unserved
black spots that suffer from deficiencies in existing mobile phone network
services, whether collectively or individually, in the countryside of Shebin EI-Kom
District, Menoufia Governorate. Review the quantitative and qualitative changes
in mobile phone booster stations during the period from 2002 to 2023, evaluate
and analyze the distributional pattern of the current status of those stations, detect
the scope of their areas of influence and levels, extract the unserved black spots of
different degrees, and develop insights for the future of this service; which has
currently become one of the most important pillars of comprehensive economic
and social development, which the state is giving all care and special support
through the National Telecom Regulatory Authority.
The results of the study show that: The total number of mobile phone network
booster stations in the countryside of Shebin EI-Kom District, amounted to 52
stations for the year 2023 (the WE network is lacking all over the study area). Their
distribution follows a convergent pattern that tends towards randomness in
distribution. The average radius of the actual sphere of influence of the stations of
all networks was about 1036 meters. The countryside of the district witnessed
several variations in terms of the area of unserved areas and the degrees of that
deprivation, being limited, medium, high deprivation, or complete deprivation of
service. The percentage of black Spots areas ranged between 20.1% for all
networks, 86.2% for the WE network, and 47.5% for the Orange network of the
total area of the countryside of the district, respectively.

The study recommended increasing the number of existing stations in the
countryside of the district from 52 to 84 stations, distributed over the black Spots
observed in the countryside of the District of Shebin EI-Kom. Raising the
efficiency of some existing networks by adding some antennas at multiple angles,
installing signal booster towers or using Small Cells networks. Developing 5G
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networks that rely on wider frequency ranges. Deploying low-orbit satellites (LEO
Satellites) such as "Starlink™, with the use of technologies such as Mesh Networks
that rely on strengthening the signal between connected devices. Linking rural
local units to the main GIS network in the city and its counterpart in the
governorate.
Keywords:

Mobile phone booster stations, Black Spots, mobile phone networks, sphere of
influence, geography of communications
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