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Abstract: Machine-to-Machine (M2M) and Device-to-Device (D2D) communications are both key technologies

in the Fifth Generation (5G) mobile communication systems. In M2M communications, the Energy Efficiency
(EE) especially needs to be improved to extend the life cycle of the M2M equipment. In this paper, the M2M
and D2D technologies are combined and the D2D technology is used to realize M2M transmission. At the same
time, M2M users are allowed to reuse spectrum resources with Human-to-Human (H2H) devices in the cellular
networks. To guarantee the Quality of Service (QoS) of these two systems simultaneously, a Multi-Objective
Optimization Problem (MOOP) is then formulated to maximize the sum throughput of H2H systems, and the
sum EE of M2M systems and to minimize the interference from M2M communications to H2H networks. To
solve this MOOP, the penalty function method is firstly adopted to relax the original binary variables, and then
the ConCave-Convex Procedure (CCCP) method is used to convert the non-convex single-objective problems
into convex problems. Finally, the weighted Tchebyshev algorithm is utilized to obtain the Pareto solution of
the original MOOP. By comparing with the traditional weighted sum method, the effectiveness of the proposed
method is proved by simulation results.
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