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Abstract: Wireless mobile communication coverage exhibits a highly heterogeneous pattern characterized by over—coverage in densely popu-
lated regions, insufficient coverage in low—altitude airspace, and near—zero coverage in remote wide areas. Conventional cellular networks
are increasingly inadequate to support the emerging demands for ultra—dense, three—dimensional, and wide—area coverage. This paper fo-
cuses on overcoming the inherent limitations of traditional two—dimensional cellular coverage. It investigates key technological pathways, in-
cluding the evolution from signal—oriented coverage to capacity—oriented coverage, from two—dimensional coverage to three—dimensional
coverage, and from fixed coverage to wide—area ubiquitous coverage. Furthermore, we explore the fundamental principles and enabling
technologies, including interference management in dense wireless mobile networks, three—dimensional coverage structures based on
multiple—prism architectures, and wide—area coverage enabled by the combination of mobile core networks and satellite systems. The wire-
less coverage architecture for wide 3D dense wireless mobile communication systems is established. Finally, future research directions to
enhance the capability of the coverage architecture are discussed.
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