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A study of base station edge coverage enhancement based on
reconfigurable intelligent metasurface near—field focusing

ZHANG Chi', WU Xiaomei’, LI Hao’, MA Hongtai’, YANG Guang’, CAI Xiaoxiong’, REN Jian"

1. National Key Laboratory of Radar Detection and Sensing, Xidian University, Xi'an 710071, China
2. China Tower Corporation Limited, Beijing 100089, China

Abstract With the continuous advancement of wireless mobile communication technologies, user demand for high—quality
communication services is growing significantly. As distance increases, the signal weakens at the cell edge, and the issue of insufficient
base station coverage in these areas becomes a key factor constraining communication quality. Consequently, enhancing the performance
of cell-edge users has become a major research focus in the field of wireless communications. Addressing this challenge, this study
proposes utilizing reconfigurable intelligent surface (RIS) technology to achieve near—field focusing in the 3.5 GHz band to enhance
cell-edge coverage. The near—field focusing effect of the electromagnetic superstructure was verified through both theoretical calculation
and full-wave electromagnetic simulation. The analysis results indicated that RIS can achieve near—field focusing of electromagnetic
waves by precisely controlling the phase of the electromagnetic waves. Field trial measurement in outdoor environments using a
constructed RIS proof-of—concept prototype measured signal strength at various positions within the near—field region, validating the
RIS's near—field focusing capability. System performance tests were conducted to evaluate the signal enhancement based on RIS
near—field focusing, combined with a commercial base station antenna. Experimental results demonstrate that the intelligent metasurface
exhibits excellent coverage enhancement effects in near—field focusing and can improve communication quality in the edge regions of
base stations.

Keywords reconfigurable intelligent surface (RIS); edge coverage enhancement; near—field focusing; wireless communication

www.kjdb.org 115


http://www.kjdb.org

	1 可重构智能超表面近场聚焦理论与仿真
	1.1 可重构智能超表面近场聚焦原理
	1.2 全波仿真结果

	2 测试验证与结果分析
	2.1 基于RIS近场聚焦的边缘覆盖增强验证测试
	2.2 基于RIS近场聚焦的小区边缘覆盖延伸现网网络性能分析测试

	3 结论与展望
	参考文献

