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Abstract 
6G and beyond will fulfill the requirements of a fully connected world and provide ubiquitous wireless 
connectivity for all. Transformative solutions are expected to drive the surge for accommodating a rapidly 
growing number of intelligent devices and services. Major technological breakthroughs to achieve connectivity 
goals within 6G include: (i) a network operating at the THz band with much wider spectrum resources, (ii) 
intelligent communication environments that enable a wireless propagation environment with active signal 
transmission and reception, (iii) pervasive artificial intelligence, (iv) large-scale network automation, (v) an all-
spectrum reconfigurable front-end for dynamic spectrum access, (vi) ambient backscatter communications for 
energy savings, (vii) the Internet of Space Things enabled by CubeSats and UAVs, and (viii) cell-free massive 
MIMO communication networks. In this talk, use cases for these enabling techniques as well as recent 
advancements on related topics are highlighted, and open problems with possible solutions are discussed, 
followed by a development timeline outlining the worldwide efforts in the realization of 6G. Going beyond 6G, 
promising early-stage technologies such as the Internet of NanoThings, the Internet of BioNanoThings, and 
quantum communications, which are expected to have a far-reaching impact on wireless communications, 
have also been discussed at length in this paper. 
  
The talk is based on the paper: 
I. F. Akyildiz, A. Kak, and S. Nie, “6G and Beyond: The Future of Wireless Communications Systems,” IEEE 
Access, vol. 8, pp. 133995-134030, July 2020. 
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