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What will 5G mean to you?

By Ron Brown

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




The Chinese Ministry of Science and Technology
recently launched preparatory work for the
development of the future network. The foundations
are already laid and in the opinion of some experts,
6G speeds couldreach 1 tferabyte per second, or
approximately 8,000 times the speed of 5G.
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Wearables

5G-enabled devices are
designed to be more
energy-ellicient, which
could lesd to leng-lasting
hezith wearables for
patients who need
censtant mon toring. These
devices will keep doctors or
carers eonstantly upaated
on the patients health
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The expected deployment ofhigh-speed =~ S SGEROE | : OGS Wiong.
5G mobile networks in 2020 will not
only mean faster Internet

access for customers, but =

will also benefit a whole host
ol'industrial applications.
High bandwidth, low
latency and large capacity ‘ SR
will allow for more :
connected devices and
smarter living.

Healthcare
i Surgeons may ke abie to perform
% remote surgery through robetic arms
= in emsrgency situations whers they _/

! cannot be present ohysicalty, as the
7 resime response rate of SG
netwarks geues them better contiol
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Transportation {vehicle platooning)
\Vehicles moving in a conway, such as ‘arge
delivery trucks, will be sble to talk' to each

COllst'lfCtll’ﬂ i ather in real tme so that vehicks at the
Lower latency o 56 networks back of the coavey can react te changing
— . will {e: workgrs control road conditiaons that atfect the tist
aquipment like cranes ar vehicle.
axcavators remotely. making
, construction sites safer for
workers,
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Virtual reality
Virwal reality neadsets
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download the
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the Galaxy™?

How much faster 1s 5Ge




With fast speed brings low latency




CABLE - 100 MBS

WIRELESS LTE - 1500
MBS

5G- 5000 MBS




Verizon LTE Tower

2017- 30 MBS
Network congestions- 5 MBS

2019 — 180 MBS
Network congestion- 130 MBS

2020 - 5G 1000 MBS



4G- LTE

Slow 5G-LTE - 1000
MBS

Fast 5G- Millimeter
Wave 5000 MBS

% 7 (D W-W&N
taks = : 7 I anofid
NATIONAL RESERVE BANK

OF NEW YORK CYEY = I'ED S'I‘AI‘ES
'2HVREAL1 R P

| =1
)
b

Sk ;

]

Somos - e

One Million Cell Towers in USA
One Million Dollars per Cell Tower
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Dynamic Specirum Sharing- Coming
late 2020



What is a 5G Network —
No One Knows

» 5G Standards

= | ow Latency
= High Bandwidth

Higher capacity for # of devices

Home wireless
=Spec: Upper limit of 20 gb/sec Internet

-» Minimum 5 gb/second

Cut the cord.

Go5GHome. v
1 millisecond /

latency | ;
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Millimeter Small Cell Massive Beamforming  Full Duplex
Waves MIMO

5 — Technologies forming the foundation of
5G




Millimeter Wave

=»MmWave has worse range and worse
penetration compared to LTE.

= A Wave signal can be blocked by
bujldings, 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

Wavelength

1

Low Frequency High Frequency

oG

6 GHz 24 GHz
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46 Large Millimeter Wave Bandwidth Opportunity
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In a perfect world, your 5G-ready phone will always
be connectedto a milimeter wave spectrum. But
thisideal world would need a ton of millimeter wave
towers to compensate for milimeterwave's shoddy
coverage.
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5G devices use something
called adaptive beam
swiltching
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Full Duplex — Current towers can
fransmit OR recieve




Current Solution to put signals on
different frequencies
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Full Duplex
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Millimeter Small Cell Massive Beamforming  Full Duplex
Waves MIMO

5 — Technologies forming the foundation of
5G




How
Worried
Should You
Be About
‘he Health
Risks of 5Ge




CNBC Explores

Cellphone Radiation

s 5G Safe?




mmWave Is a near
ine-of-sight
technology. It is
relegated to
outdoor use, as it
cannoft penetrate
buildings




Radio Waves Microwaves
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International Agency for Research on Cancer
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¢72RY, World Health
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o2 Organization

PRESS RELEASE
N° 208

31 May 2011

IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS
POSSIBLY CARCINOGENIC TO HUMANS

VIVUP He R ING GECII$ 1I& WOl s lug‘:l % AW TN RO

Group 2A: The agent is probably carcinogenic to humans.

Group 2B: The agent is possibly carcinogenic to humans.
Group 3: The agent is not classifiable as to its carcinogenicity to humans.
Group 4: The agent is probably not carcinogenic to humans.



International Agency for Research on Cancer
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g7, World Health
“\Q?’:,}’ Organization

PRESS RELEASE
N° 208

31 May 2011

IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS
POSSIBLY CARCINOGENIC TO HUMANS

Conclusions

Dr Jonathan Samet (University of Southern California, USA), overall Chairman of the Working
Group, indicated that "the evidence, while still accumulating, is strong enough to support a
conclusion and the 2B classification. The conclusion means that there could be some risk, and
therefore we need to keep a close watch for a link between cell phones and cancer risk."

Group 2B: The agent is possibly carcinogenic
to humans.

This category is used for agents for which
there is limited evidence of carcinogenicity in
humans and less than sufficient evidence of car-
cinogenicity in experimental animals. It may



Changes Over Time: Brain and Other

Nervous System

New Cancers, All Ages, All Races/Ethnicities, Both
Sexes

Annual Rates of New Cancers, 1999-2015
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While rates of cancel
cases and deaths is
year.

As you can see on the
indicates a steady dex

2013
2004 4
2005

Nationwide Changes in Rates of New Cancers, 1999-2015




NIH

NATIONAL
CANCER
INSTITUTE
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“At this time we do not have the science to link health problems to ce
phone use. Scientific studies are underway to determine whether cell
phone use may cause health effects.”

“There is no scientific evidence to date that proves that wireless phon
usage can lead to cancer or a variety of other health effects, includinc
headaches, dizziness or memory loss.”

“The totality of the available scientific evidence continues to not supp
adverse health effects in humans caused by exposures at or under the
current radiofrequency energy exposure limits.”

“There is currently no consistent evidence that non-ionizing radiation
increases cancer risk in humans”



5G and the
lOT




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




What will it
mean 1o mee

© Ultra-high-reliability Low Latency

Self-driving automobiles, robotics remote command and control, etc.

~ Faster and Larger Capacity
4K/8K Video Streaming etc.

Faster and Larger
Capacity Wireless
Connections

Multiple Connections
Everything Network Connected (1OT).
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Will | need a new phone to use 56G¢
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5G phones
are more
expensive
than 4G

phones




Consistency is
more
satistying than
speed




QUALCOMM'S MODEM COMPETITION

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




’ 855

4G:

Qualcomm

snapdragon

Snapdragon 855
SoC

y 855
5G:

Qualcomm

snapdragon

Snapdragon 855
SoC

Chips needed: 5G vs 4G

Snapdragon x50
Modem

(All pictures are to scale)

QTMO052
antenna modules




’ 855

Qualcomm

snapdragon

An entire Snapdragon 855 SoC

A Snapdragon x50 5G Modem

A 5G Antena Module




Introducing the Qualcomm

QTM052 5G mmWave
antenna module

Expands portfolio of fully-integrated 5G NR
mmWave modules for mobile devices




The weather could
get In your way

Summer Heat

YENEIRTERN))

-~ > | -4 '| v ™ ’
i ‘e v y n R > TTIRRRED
’ ! .
/ Lx 1 . ) <
4 y . 2 P o .
0’ o, 1 \ - 3
° . ; ERRRERRR"
Z : R IEEFERERR AN\ S .
4 . \amt s e e - . .
N . W LI CARERR” 2 A
:: y 4 4 | ! 4§ o IR
| A A
' .
% \ 2y
\
b \

LLLLCEEE!




You may also
oAy A price

with battery
life




' What we have now is
/| only the tip of the iceberg

More Expensive ($500-$1000)

More Hardware — Bigger

More Power — Battery capacity
Reception problems with mm wavelength
Backward compatibility with 4G

Future compatibility with different 5G
Increased cost of 5G plans
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Dynamic Specirum Sharing- Coming
late 2020
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Source: Arqiva/Samsung




Where can | use 5G
todaye




VERIZON'S 5G HOME BROADBAND SERVICE AT A GLANGE

INITIAL MARKETS

Los Angeles, Houston, Indianapolis, Sacramento

PRICE

\/ $50 per month for Verizon Wireless customers with
a qualifying smartphone, $70 per month for others

BUNDLED

Free installation, choice of an Apple TV 4K or Google
Chromecast Ultra set-top

- PERFORMANCE

“Typical speeds” of 300Mbps
promised, with peak speeds of
nearly 1Gbps




Get more
with 5G

Home
Internet.

See comparison chart

Try5GHome.
Free for 3months.

Try it risk-free. No annual
contracts. After free trial, pa
$50/mo with a Verizon mobile
plan of $30/mo or more. ®

oG Home is not yet available or
this address already has 5G
service 8265 East Southern
Avenue, apt 507, Mesa, AZ,
85209. Provide your contact
information to stay in the loop
on 5G Home availability.

Disney+ onus for YouTube TV.
the firstyear. One monthonus.

Stream the best stories in the Get YouTube TV on us for the
world, on us. When you first month with unlimited
switch to 5G Home Internet. DVR storage space and 70+

Then $6.99/mo after. © channels of live TV. ©

I: Learn more J ( Learn more :I



Questions?

What will 5G Mean to you?

Ron Brown
SilvercomCTC - Mesa

é6%9janeplace (at) gmail.com

-t | S An International
emg Association of Technology

AT~ & Computer User Groups
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One Million X One Million = One Trillion

One Trillion divided by 235 Million = $4200

4200 divided by 120 = $35

Share of population with a smartphane

30%

70%

50%

40%

30%

20%

10%

0%

53.6%

45 7%

38.8%

29.8%

20.2%

2010 2011 2012 2013 2014

2015

2016

2017

2018*=

71 4%

2019=*

72.2%

2020%=

T2.7%

2021






How long
would it take to

download the




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




