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Outline

ÅWhat has 5G been and what might 6G be ?

ÅSome 6G technologies trends

ÅThe global connectivity opportunity & 

challenge

ÅA light in digital darkness

ÅConclusion



Moving from 5G to 6G
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Growth of Mobile Phone Subscribers 

& Data Traffic

Mobile internet traffic growth is pushing the 

capacity limits of wireless networks !  
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Evolution of Generations
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Background of 6G

ÅCurrent research progress towards 6G
ï6Genesis Flagship Program (6GFP)

ïTerabit Bidirectional Multi-user Optical Wireless System 
(TOWS) for 6G LiFi

ïIEEE Future Network ôEnabling 5G and Beyondõ

ïITU-T Study Group 13: Network 2030

ïNASA: Project Loon

ïLG Electronics/KAIST: 6G Research Centre

ïFirst 6G Summit in Levi, Finland, March 2019

ïCarleton 6G Workshop, December 2018

é.
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6G Use Cases

V2X E-Health XR

Super eMBB AI Industrial IoT

S. Dang, O. Amin, B. Shihada, and M. ðS. Alouini, òWhat Should 6G Be?ó, Submitted for publication (available at: 

https://www.researchgate.net/publication/332967955_From_a_Human-Centric_Perspective_What_Might_6G_Beand arxiv.org)  

https://www.researchgate.net/publication/332967955_From_a_Human-Centric_Perspective_What_Might_6G_Be


Some Trends/Projections

Å8.5 billions by 2030 &11 billions by 2100

ÅAs of 2018, 55% of the worldõs population 

lives in urban areas => expected to increase 

to 68% by 2050

ÅBy 2030, the world is projected to have 43 

megacities with more than 10 million 

inhabitants



Sustainability Development Goals

Å In 2016, the United Nations released 17 Sustainability Development Goals  (SDGs) 
for the 2030 Agenda



SDG & 6G

ÅSDGs are expected to drive the evolution 

of 6G

Å6G should target:

ïImproved Efficiency

ïDigital Inclusion

ïMore Safety and Security
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Extra-User Case: ñBasicò Connectivity 

Medium

High Importance

Enhanced Mobile Broadband

Ultra Reliable and 
Low Latency Communications

Massive Machine 
Type Communications

Low Basic Internet Access/

Global Access to the

Internet for All (GAIA)



Some 6G  Technologies Trends
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Spectrum

Å RFspectrumtypicallyrefersto thefull frequencyrangefrom3 KHzto30GHz.

Å RFspectrumis a nationalresourcethat is typicallyconsideredasan exclusive

propertyofthestate.

Å RFspectrumusageisregulatedandoptimized

Å RFspectrumisallocatedintodifferentbandsandis typicallyusedfor

ï RadioandTVbroadcasting

ï Government(defenseandpublicsafety)andindustry

ï Commercialservicesto thepublic(voiceanddata)

RF IR VLUV X-ray ɔ-ray
HF VHF UHF SHF EHF

Wavelength [m]
10 10-1 10-3 10-5 10-7 10-9 10-11 10-13

107 109 1011 1013 1015 1017 1019 1021 1023

Frequency [Hz]

300 GHz 300 THz 30 PHz 30 EHz

750 nm 350 nm 10 nm
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Increased Performance
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Spectrum
Network
Density

Spectral 
Efficiency

Increasing the Area Traffic Capacity
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