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Abstract: Driven by the Carbon-Peaking and Carbon-neutrality strategic goals, future mobile communication and net-
works need to drastically reduce energy consumption while processing more information bits, i.e., send more information
bits with less energy (SMILE). Clearly, such a grand challenge cannot be overcome solely by physical layer approaches
or hardware improvement. This paper provides three higher-layer or systematic approaches. One is to reduce energy
waste by dynamically switching off the under-utilized base stations or edge servers. The second one is to exploit renewa-
ble energy by energy-harvesting technologies. The third one is to reduce compute energy by network function virtualiza-
tion and energy-efficient artificial intelligence algorithms. Typical examples are provided for each approach to show the
potentials and effectiveness of the proposed green technologies.
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