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Abstract With the advent of the 5th generation (5G) wireless systems, the development of mobile communication
networks with large capacity, high frequency, and multi-service access is confronted with enormous challenges. In
the 5G network, since the high-frequency signals are adopted, the coverage of a base station is greatly reduced and
the number of base stations to be deployed is dramatically increased. Thus, the base stations tend to be
miniaturized, densified, and passive for a large total coverage range together with lower overall costs and power
consumption. The power-over-fiber (PoF) technique applied to radio-over-fiber (RoF) systems provides a solution
to a new generation of distributed micro base stations. This technique, by transmitting the radio-frequency signals
and power light to the base stations via optical fibers, achieves the power supply for the base stations and the
emission of the wireless broadband signals with antennas. In this paper, we introduced the recent research progress
of the PoF for RoF systems and analyzed its development trend by summarizing the features of typical schemes.
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Fig. 1 Schematic of the radio-over-fiber system utilizing the power-over-fiber technique based on single-mode optical fiber
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Fig. 2 Application of the power-over-fiber technique based on single-mode optical fiber to terminal equipment
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Fig. 3 Schematic of the radio-over-fiber system utilizing the power-over-fiber technique based on

multimode optical fiber
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Fig. 4 Schematic of the radio-over-fiber system utilizing the power-over-fiber technique based on

multimode optical fiber and wavelength division multiplexing
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multimode optical fiber and wavelength division multiplexing to muti-service system
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Fig. 6 Cross-sectional views of single-mode incident light at the core position of multimode optical fiber. (a) Incident

point from single mode pigtail using CL technology; (b) incident point from single mode pigtail using OL technology
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PD: photodiode; HPPC: high power photovoltaic converter; EDFA: erbium-doped fiber amplifier;

BPF: optical bandpass filter; DCF: double-clad fiber
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Fig. 7 Schematic of the unidirectional radio-over-fiber system utilizing the power-over-fiber technique

based on double-clad fiber
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)

CPS: cladding power stripper; PC: Photovoltaic converter; BPF: optical bandpass filter; DCF: double-cladding fiber
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Fig. 10 Schematic of the dual channel radio-over-fiber system utilizing the power-over-fiber technique

based on double-clad fiber
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