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We're literally at the very beginning of the 5G era.







Don Johnson – Miami Vice
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How much faster is 5G?



With fast speed brings low latency



CABLE - 100 MBS

WIRELESS LTE – 1500 
MBS

5G- 5000 MBS



2017- 30 MBS  

Network congestions- 5 MBS

2019 – 180 MBS

Network congestion- 130 MBS

2020 – 5G    1000 MBS

Verizon LTE Tower



4G- LTE

Slow 5G-LTE  - 1000 

MBS

Fast 5G- Millimeter 

Wave  5000 MBS

One Million Cell Towers in USA

One Million Dollars per Cell Tower



Dynamic Spectrum Sharing- Coming 
late 2020



What is a 5G Network –
No One Knows

5G Standards

Low Latency

High Bandwidth

Higher capacity for # of devices

Spec:  Upper limit of 20 gb/sec

 Minimum  5 gb/second

1 millisecond 

latency

Home wireless 

Internet





5 – Technologies forming the foundation of 
5G



Millimeter Wave

MmWave has worse range and worse 
penetration compared to LTE.

A mmWave signal can be blocked by 
buildings, trees, and even your hand.

MmWave doesn't work well in the rain 
or fog

The higher-frequency means 
mmWave has plenty of bandwidth and 
low latency if you can get it







5G- Small Cell



Massive MIMO



Cell Tower @  

Ellsworth & 

60   N Side



Massive MIMO lead to signal 
intererference



5G devices use something 
called adaptive beam 
switching



Beamforming Technology



Full Duplex – Current towers can 

transmit OR recieve



Current Solution to put signals on 

different frequencies



Full Duplex



5 – Technologies forming the foundation of 
5G



How 

Worried 

Should You 

Be About 

the Health 

Risks of 5G?



Is 5G Safe?



mmWave is a near 
line-of-sight 
technology. It is 
relegated to 
outdoor use, as it 
cannot penetrate 
buildings













5G and the 

IoT



Internet of Things Technology Will Connect 
Highways, Street Lights, and Vehicles



What will it 

mean to me?



Will I need a new phone to use 5G?





5G phones 
are more 
expensive 
than 4G 
phones



Consistency is 

more 

satisfying than 

speed



Smartphones today are almost entirely powered 

by a single chip, appropriately called an "SoC" or 

"System on a Chip.“

Qualcomm is the only company with a single-

chip SoC+modem solution that sees significant 

distribution around the world.

This single-chip solution is a huge advantage, 

resulting in a smaller, less-complex, cheaper 

motherboard and more room for battery

QUALCOMM'S MODEM COMPETITION









The weather could 

get in your way

Summer Heat 

cripples 5G



You may also 

pay a price 

with battery 

life



1. More Expensive ($500-$1000)

2. More Hardware – Bigger

3. More Power – Battery capacity

4. Reception problems with mm wavelength

5. Backward compatibility with 4G

6. Future compatibility with different 5G

7. Increased cost of 5G plans



Dynamic Spectrum Sharing- Coming 
late 2020



Mobile 
5G

Fixed 
Base 5G





Where can I use 5G 

today?
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THE END





0𝑛𝑒 𝑀𝑖𝑙𝑙𝑖𝑜𝑛 𝑋 𝑂𝑛𝑒 𝑀𝑖𝑙𝑙𝑖𝑜𝑛 = 𝑂𝑛𝑒 𝑇𝑟𝑖𝑙𝑙𝑖𝑜𝑛

𝑂𝑛𝑒 𝑇𝑟𝑖𝑙𝑙𝑖𝑜𝑛 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 235 𝑀𝑖𝑙𝑙𝑖𝑜𝑛 = $4200

4200 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 120 = $35



Carriers have spent billions of dollars building out 5G 
networks





Testing T-Mobile’s 5G Network in New York        June/2019


