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ABSTRACT

In this paper, we describe the implementation and performance of a dual-mode Software Define Radio (SDR)
smart antenna base station system. SDR technology enables a communication system to be reconfigured through
software downloads to the flexible hardware platform that is implemented using programmable devices such as
Digital Signal Processors (DSPs), Field Programmable Gate Arrays (FPGAs), and microprocessors. The presented
base station channel card comprises the physical layer (PHY) including the baseband modem as well as the
beamforming module. This channel card is designed to support TDD High-Speed Downlink Packet Access
(HSDPA) as well as Wireless Broadband Portable Internet (WiBro) utilizing the SDR technology. We first
describe the operations and functions required in WiBro and TDD HSDPA. Then, we explain the channel card
design procedure and hardware implementation. Finally, we evaluate WiBro and TDD HSDPA performance by
simulation and actual channel-card-based processing. Our smart antenna base-station dual-mode channel card

shows flexibility and tremendous performance gains in terms of communication capacity and cell coverage.
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