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Key Technologies for 5 G Wireless Communication System

Yang Liixi, He Shiwen, Wang Yi, Dai Haibo
(School of Information Science and Engineering, Southeast University, Nanjing, 210096, China)

Abstract: Detailed survey and discussion on several potential key technologies are provided for the future
wireless communication systems, such as heterogeneous wireless networks, massive multiple-input mul-
tiple-output ( MIMO) communications, green communications and millimeter-wave communications.
First, the appearance of complicated interference signals and the increase of energy consumption resulted
from the change of the heterogeneous structure in the future wireless communication networks are intro-
duced. Second, the advantages, the state-of-the-art technologies and the difficulties of the massive MI-
MO are respectively analyzed. Then, the mathematical problems of maximizing spectrum efficiency, en-
ergy efficiency and resource efficiency are thoroughly described. Finally, the hybrid beamforming scheme
of the millimeter-wave wireless communication system is given to deal with the lack of spectrum re-
source.

Key words: massive multiple input multiple output; heterogeneous networks; green communications;

millimeter-wave communications.
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Fig. 1 Conventional cellular network and heterogeneous cellular network
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Fig. 2 Flowchart of game theoretic learning approaches for resource allocation in heterogeneous networks
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Fig.3 Massive MIMO communication network
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Fig. 4 Perfermance comparison of coordinated energy efficient algorithm with sum-rate maximization algorithm
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