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In this article, we present some new designs that address these issues, where system architecture, transceiver architecture, and 
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from severe path loss, penetration loss, rain effects, 
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4  Butler-matrix-based front end
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Thus, it is seen that a Butler matrix has a much 
simpler implementation, lower transmission loss, 
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5  Hybrid beamforming algorithms
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6  System performance evaluation
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7  Test bench design and testing
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7.1  Design and testing of Butler matrix 
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7.2  Beam searching and tracking
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