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Two Mode Selection and Resource Allocation Schedules for

Device-to-Device Communication with Mobile Relay Assistance

ZHU Zhengcang, ZHAO Jihong, TANG Rui, QU Hua, WANG Luyao, CAQO Zhaoxin

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The joint allocation of transmission mode and resource is considered, and two
mechanisms are proposed to address the problem of the severe mutual interference between
mobile relay (MR) assisted device-to-device (D2D) communication and the existing cellular
communication whether each MR can be reused by multiple D2D links. The problem model of
interference is reduced into a bipartite matching problem in mechanism 1 when each MR can be
reused by multiple D2D links, and the optimal solution of the problem is obtained in polynomial-
time by using Hungary algorithm. The problem model of interference turns out to be a three-
dimensional matching problem in mechanism 2 when each MR cannot be reused by multiple D2D
links. The problem generally is NP-hard, and a heuristic algorithm is proposed to get its
approximate optimum in polynomial-time. The results show that the proposed mechanism 1
maintains the optimal performance and outweighs the greedy scheme by 29. 94 %, and mechanism
2 achieves a 23.67% gain compared with the greedy scheme, and that a comparison with the

optimal algorithm shows the proposed schemes attain polynomial-time complexity with only
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8.16% performance loss.
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