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Transmission Capacity Analysis for Cellular Systems
Using Antenna Arrays and Wireline Relay Stations
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ABSTRACT

Wireline relay stations (RS’s) are connected to cellular base stations (BS’s) via radio-over-fiber (RoF) to
enhance system capacity and to reduce shadow areas. Unlike wireless multi-hop systems, BS-to-RS signaling is
transmitted out-of-band, thus reducing the effect of interference caused by frequency reuse. In this paper, antenna
arrays used in addition to the wireline RS’s are considered to evaluate the transmission capacity gain and
performance variations according to the array structures. In particular, RS locations to maximize the gain, array
distribution patterns for a given number of antenna elements, performance enhancement for a varying number of

elements are experimentally determined to suggest a proper utilization of antenna arrays in conjunction with
wireline RS’s.
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