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System-Structure Optimization for Millimeter-Wave Radio over Fiber System
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Abstract: Based on the seamless integration of broadband optical and wireless access
networks, millimeter wave Radio over Fiber (RoF) technology is considered a promising
solution for the next generation access networks which will provide high capacity and
flexibility with low cost. However, due to its large realization cost, the system
architecture needs to be optimized. In the millimeter wave optical generation part, optical
heterodyning method can be introduced to generate a high—frequency millimeter—wave
signal using a low—frequency signal source; and the system efficiency can be greatly
improved based on injection—locking of a semiconductor laser. In the downlink, the
transmission distance can be greatly enhanced by single—sideband modulation, which,
based on an injection—locked semiconductor laser, is a much simpler solution. In the
uplink, direct modulation of optical heterodyning signal can be used to realize the
down-conversion of uplink millimeter—wave signal, which simplifies the receiver
structure at the centre office. In the wavelength division multiplexing millimeter wave
RoF duplex system, the wavelength reuse in both downlink and uplink can save the
wavelength resource in the whole system, which improves its efficiency.

Key words: millimeter—wave RoF; up—conversion; down-conversion; wavelength

reuse; single—mode modulation
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