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The 2019 Toronto Raptors NBA celebration  
parade is a clear example of the need for 5G  
and the capacity constraints faced by current  
4G networks. The network infrastructure couldn’t 
support the amount of data traffic generated  
by the 2 million people in downtown Toronto 
celebrating the championship victory. Erratic  
cell service delayed texts and calls or made 
connections impossible altogether.
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A massive increase in the data speed, latency1 and capacity of 
cellular networks is coming soon with 5G, the 5th generation of 
wireless technology. 5G enables a wide variety of technology 
advances, from self-driving vehicles to factory automation, 
smart cities to virtual reality. The technology advances of 5G 
explicitly focus on powering the communications capabilities 
required for the Internet of things (IoT). This makes it possible 
for almost anything and everything to communicate quickly 
and reliably with low power requirements.  

4G reaches its limits
The current 4G wireless technology has reached its capacity, 
speed and reliability limits. It can’t support the massive data 
growth expected over the next few years, particularly when 
taking into account IoT’s growth. Without massive investment 
in network infrastructure densification by service providers, 
we’ll likely reach capacity for the current 4G network in 20212 
while IP3 traffic will nearly triple between 2017 and 20224. 
Mobile data traffic will be the greatest contributor to this 
growth, reaching 20% of all global IP traffic by 2021. Global IP 
traffic is forecast to grow at a 26% compound annual growth 
rate (CAGR) between 2017 and 2022—mobile is growing at 
46% CAGR. 

Economic impact
5G could enable $12.3 trillion of annual global economic 
output by 2035, nearly equivalent to U.S. consumer spending 
in 20165.  A wide scope of industries, from retail to education, 
transportation to entertainment, could be powered by 5G 
innovation. The 5G value chain could possibly generate $3.5 
trillion in output and support 22 million jobs. The average 
annual investment in 5G will be $200 billion, as stakeholders 
continually invest to develop, expand and support the 5G 
ecosystem. Its deployment will fuel sustainable long-term 
growth in global real GDP—estimates of the total economic 
impact and contribution of 5G to real global GDP are the 
equivalent of an economy the size of India5.
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The challenge for network  
operators
The commercial introduction of 5G services will likely 
increase considerably in the next year as the first 5G-enabled 
mobile devices are launched. In Canada, all major network 
operators are currently testing and sampling their 5G 
networks, with a  targeted commercial introduction in 2020.

5G will allow mobile network providers to create new 
revenue streams, as they provide network connections for 
previously unconnected IoT devices. 5G operators will also 
have the ability to improve their service quality and offer 
tiered pricing based on quality service, speed and customer 
applications. 

As more 5G-enabled mobile devices are sold, consumers 
will likely drive mobile operators to quickly invest more in 5G 
networks. A mobile network operator could lose customers 
if it doesn’t upgrade its network, as consumers with 
5G-enabled devices will want to use 5G-enabled networks.

5G Technology in Action
Vehicles use 5G 
to sense other 
cars, barriers and 
traffic lights

Travelers maintain 
connectivity inflightCell service is maintained 

in crowded areas
Street lights brighten 
or dim according 
to environmental 
conditions

Dog owners track 
their pets through 
smartwatch apps

Doctors can track 
and monitor patients 
in hospitals and once 
they return home

Using 5G—where and how
5G can be used in many ways, from consumer to industrial 
applications. In the telecom sector, fixed wireless access can 
replace fixed broadband without the need for fibre built to the 
premises. More enhanced mobile broadband should allow for 
more consistent network coverage in densely populated areas 
and wider area coverage, both indoor and outdoor. Imagine 
being able to text and phone within all parts of the subway 
system or in core areas of office buildings, including elevators. 
These are all benefits of 5G. 

Massive IoT will allow millions of devices to be connected, 
making factory automation feasible through the wireless 
network and vastly improving factory efficiency. In 
transportation and logistics, 5G should enable much improved 
fleet management and tracking—making it possible to track/
monitor individual packages, not just vehicles, in real time.  
In farming and agriculture, 5G can enable real-time monitoring 
of field crops and animals, improving crop yields or  
preventing disease. 

5G’s quality, bandwidth and improved latency allow for the 
fast communication that will make self-driving vehicles safe 
and reliable. Autonomous vehicles need 5G as well as cloud-
to-vehicle capability to sense and navigate in relation to other 
vehicles, curb sides and barriers and understand traffic lights. 
For smart city applications, it allows the dense sensor networks 
required for smart metering, parking and CCTV6 applications. 
In addition, public transportation efficiency can be greatly 
improved with the communication 5G provides.       
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5G implementation requires a wide range of spectrum and 
extensive technology. Today, most spectrum earmarked for 
early 5G deployment is in the 3.4-3.5 GHz band. However, 
5G enables spectrum usage ranging from lower bands 
(<1 GHz) to much higher frequency bands (> 24 GHz or 
mmWave band). Lower spectrum bands, typically below 
6 GHz, are becoming more heavily congested with signals 
from many devices—TV, radio signals, WiFi as well as the 
current 4G LTE networks. Most free spectrum now sits at 
much higher frequencies, but these higher frequencies come 
with problems, including weaker propagation and higher 
interference. 

The solution for this is new antenna technologies such as 
“Massive MIMO” and “beam forming”. Massive MIMO 
allows an antenna to receive and transmit multiple signals 
at the same time. Beam forming allows for one-to-one 
individual connections between the antenna and the  
wireless device using a single spectral beam. This will  
greatly improve the density of a 5G network while using  
the same base infrastructure as 4G networks and  
decrease the initial capital investment required. 

Who’s involved 
Semiconductor companies such as Analog Devices, Texas 
Instruments, Xilinx and Marvell provide the semiconductor 
chips required to make much of the 5G antenna technology 
possible. All of this 5G technology will be implemented in 
wireless network equipment provided by Ericsson, Nokia, 
Samsung, Huawei or ZTE.

The nuts and bolts of  
making 5G happen
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Network 
speed

Introduction  
year

Top download 
speeds

Time to download 
a movie (3GB)

1G 1979 2 Kbps 1 movie   
nearly 6 days

2G 1991 100 Kbps
1 movie 

more than  
2.5 hours

3G 1998 8 Mbps
1 movie   
nearly  

2 minutes

4G 2008 150 Mbps 1 movie   
20 seconds

5G 2018 10 Gbps 3 movies   
1 second

6G 2030  
(expected)

1 Tbps 300 movies   
1 second

Note: For 1G and 2G, these download speeds are only theoretical. 1G was an analog system and 2G was 
only partially connected to the Internet.
Source: Ozy.com, as at July 10, 2019 

Fun facts about network evolution

1  Network latency refers to the time required for a packet of data to travel round trip between two points. 
2 Source: Boston Consulting Group, as at July 10, 2019  
3 Internet Protocol
4 Source: Cisco Visual Networking Index, as at July 10, 2019
5 Source: IHS Markit Ltd., as at July 10, 2019  
6 Closed-circuit television


