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Abstract : With the in—depth development of mobile communication networks, high—quality coverage of
high—density and high-rise buildings has become a key challenge in network construction. The
inter—building opposite—shooting technology of spotlight antennas provides a rapidly deployable
application solution. This paper proposes a Luneburg lens dual-beam spotlight antenna based on
metamaterials. By utilizing the beam focusing characteristics of the Luneburg lens and the flexible
electromagnetic parameter regulation capability of metamaterials, the antenna achieves a high gain
of up to 17 dBi and a vertical coverage angle of approximately 65° , which effectively addresses
the problems of deep and uniform coverage in high-rise buildings. Meanwhile, its spherical rotatable
structure supports fast switching between vertical and horizontal dual-beam modes, adapting to
diverse scenario requirements.

Keywords : metamaterial; luneburg lens; spotlight antenna; building coverage; signal enhancement;
co-construction and sharing
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