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Abstract: The rapid expansion of wireless use induces two technical challenges: improving the efficiency
of radio resource usage and sharing spectrum resources with multiple wireless systems. The efficiency im-
provement of radio resource usage needs a complex systems design incorporating multiple components over
wired and wireless networks. Toward the spectrum resources sharing we have to evaluate and tackle the
complex interference on space domain, time domain, and spectrum domain over different wireless systems.
To evaluate these forthcoming complex wireless systems, we need new evaluation test-bed which satisfies
four requirements: complexity, immediacy, repeatability, and scalability. To this end, this paper proposes
a wireless system emulator which can be used over complex interference environments with outer complex
network systems in the real time without actual radio radiation. Its implementation and evaluation show
that the wireless system emulator emulates complex interference of different systems and different frequency
channels.
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Fig. 5 Air emulator.
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Fig. 6 Internal structure of a propagation path.
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7 FPGA F—F
Fig. 7 FPGA board.
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Fig. 8 16 nodes topology.
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Fig. 9 Experimental setup: Effect of a different system.
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Fig. 10 Experimental results: Interference from a different sys-

tem.
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Fig. 11 Experimental setup: Interference among same sys-

tems.
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Fig. 12 Experimental results with real equipments: Interfer-

ence among same systems.
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Fig. 13 Experimental setup with a proposed emulator: Inter-

ference among same systems.
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Fig. 14 Experimental setup with a simulator: Interference

among same systems.
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Fig. 15 The case of one air emulator.
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Fig. 16 The case of multiple air emulators.
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Fig. 17 Communication via PCI Express.
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