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Abstract: As 5G network construction progresses into the stage of refined operation, the quality of 5G coverage in ur-
ban residential areas has become a critical indicator influencing user experience. To overcome the limitations of tradi-
tional evaluation methods—such as insufficient multi-dimensional correlation analysis, low problem localization accu-
racy, and poor adaptability to refined planning requirements—this paper proposes a SG coverage evaluation model for
urban residential areas based on geospatial big data fusion. The model integrates multi-source heterogeneous informa-
tion, including building points of interest (POI), cell-level network management data, and grid-level user perception

data, and constructs four collaborative sub-models to enable full-process evaluation ranging from scenario segmenta-
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tion to investment priority quantification. The LambdaMART algorithm is introduced as the core ranking mechanism,

effectively supporting precise value ranking under the fusion of multi-dimensional indicators. Experimental results

demonstrate that the model achieves a weak coverage identification accuracy of 92.5%, and its decision quality is

highly consistent with expert judgment (NDCG>0.9). The proposed model significantly improves the efficiency and

accuracy of coverage evaluation, providing scientific decision support for the refined planning and optimization of 5G

networks.

Key words: 5G, Urban Residential Areas, Coverage Assessment, Multi-Source Heterogeneous Data Integration, Geo-

spatial Big Data, Value Prioritization, Machine Learning
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