
5G mobile communication has gained lots of interests in recent years as operators across the world try to keep up with the 

explosive growth in mobile broadband traffic, and to offer innovative new applications and services to continue the momen-

tum of the mobile computing revolution.  In 2015, the International Telecommunication Union (ITU) defines the vision and 

application scenarios of 5G: enhanced mobile broadband services, massive machine type communications, and ultra-

reliable and low-latency communications. 

 

In this talk, I will provide a brief overview of my research activities related to enabling technologies for 5G systems includ-

ing 3D Massive MIMO/FD-MIMO, cooperative/cognitive device-to-device (D2D) communications, sensing-based D2D com-

munications, and coding over finite transport blocks. The focus will be mainly on 3D Massive MIMO/FD-MIMO and cooper-

ative D2D. To be specific, for 3D Massive MIMO/FD-MIMO, I will discuss the channel modeling, direction-of-arrival (DoA) 

based channel estimation, and capacity analysis. The performance of DoA estimation will be analytically characterized and 

will be related to the capacity of the underlying 3D Massive MIMO/FD-MIMO system. For cooperative D2D, we will show 

how rateless coding based cooperative transmission could help underlay D2D to improve the network performance. 
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