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5G AMERICAS publishes dozens of white papers
for technical facilitation, guidance and recommendations
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LTE Roadmap of Innovation

LTE Foundation

Gigabit LTE with LA,
loT (Machine Type 1 and MB-laT)
Public Safety

Continuing LTE Improvements

Cellular-\V2X LTE and 5G to Co-Exist throughout 2020s
Digital TV
5G: 5G Enhancements
- A t
e | cresses ;Frjn-renipec am Enhanced Mobile Broadband
s more effici= Ultra Reliable and Low Latency (Mission Cntical)
* Scales better Massive loT
®* Supports more use cases C-NVZ2X beyond LTE
e Is designed to be future proof Unlicensed Integration {(mukliple bands)
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North America LTE Subscriber Forecast
2019-2023

2019 2021 2022 2023

Connections 450 M 473 M 467 M 411 M 346 M

TMT intelligence | informa



Latin America and Caribbean LTE Subscriber Forecast

2019-2023
2019 2020 2021 2022 2023
Connections 348 M 413 M 469 M 510 M 508 M

Source: Ovum ¢ January 2019 Forecast includes M2M
TMT intelligence | informa



Mobile Broadband Transformational Elements

New Network Architectures
(NFV, Mobile Edge Computing,
Network Slicing, ...)

Ability to access
10 times as much spectrum
with better radio technology

Integration of Licensed and gﬂ B | E

)\aﬁfi} Unlicensed Spectrum

Equal Support for Things
And People

Small Cells Ready for
Mass Deployment

Rysawvy Research




Mobile e310 Gbps peak data rates
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|« <1 ms radio latency
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5G Subscriber Forecasts

Global &

2021
* 340 Million 5G Connections,
2022
* 500 Million 5G Connections.
e 2.9 Million 5G devices.

2023

* 1Billion 5G Connections by 1H;
2024

* 1.5 Billion 5G Connections,
2025

« 2.7 Billion 5G Connectionss

1 CCS Insights, Networks’ Ambitions to Launch 5G Early Raise Global Forecast, September 2018
2 Accenture Strategy, July 2018

3 CCS Insights, Networks’ Ambitions to Launch 5G Early Raise Global Forecast, September 2018
4 Ericsson Mobility Report, November 2018

5 CCS Insights, April 2018

North America
2022
* >100 Million 5G Connections:
2024
e 250 Million 5G Connections.
* 5G will account for 55% of all subscriptions.
2025
* 5G will be leading mobile technology with 190
million connections;
* 5G will be 50% of total mobile connections;

1CCS Insights, April 2018
2 Ericsson Mobility Report, November 2018
3 GSMA Intelligence, 2018




5G Needs Spectrum Across All Bands

Reliable Low-Latency Comms
=L ocalized, reliable high capacity
service

Enhanced Mobile Broadband

*Consistent capacity and speed
experience

CAPACITY

Mid Band

Massive loT

+ Nationwide coverage reliability

COVERAGE



United States Current and Future Spectrum Allocations

Frequency Band Amount of Comments
Spectrum

70 MHz Ultra-High-Frequency (UHF).

700 MHz 70 MHz Ultra-High Frequency (UHF).

| 850 MHz 64 MHz Cellular and Specialized Mobile Radio.
1.7/2.1 GHz 90 MHz Advanced Wireless Services (AWS)-1.

1695-1710 MHz, 65 MHz AWS-3. Uses spectrum sharing.
1755 to 1780 MHz,
2155 to 2180 MHz

m 140 MHz Personal Communications Service (PCS).

2000 to 2020, 2180 40 MHz AWS-4 (Previously Mobile Satellite Service).
to 2200 MHz
| 23GHz 20 MHz Wireless Communications Service (WCS).
| 2.5GHz = |[EERCTEYTL. Broadband Radio Service. Closer to 160 MHz deployable.
FUTURE
150 MHz CBRS. Will employ spectrum sharing and unlicensed options.

3.7 to 4.2 GHz 500 MHz C-Band satellite spectrum. Mid-band spectrum under discussion
for 5G.

Above 6 GHz Multi GHz Based on wavelengths, 3 GHz to 30 GHz is referred to as the
cmWave band, and 30 GHz to 300 GHz is referred to as the
mmMWave band. First bands to be auctioned by FCC were 28
GHz and then following next with 24 GHz. More to follow.




U.S. FCC Fast Plan

* FCCis pursuing a comprehensive strategy to
“Forward-thinking spectrum facilitate 5G Technology (the 5G FAST Plan)

peliiey, OEET: * The Chairman’s strategy includes three key
infrastructure policy, and

market-based network components:
regulation form the heart of (1) pushing more spectrum into the marketplace

our strategy for realizing (2) updating infrastructure policy

the promise of the 5G .. :
3 o B e e (3) modernizing outdated regulations

Source: Julius Knapp, FCC, “Government Policies for 5G in the United States of America” Nov 2018



Infrastructure in U.S.

* Speeding Up Federal Review of Small Cells: Adopted new rules to reduce federal
regulatory impediments to deploying the small-cell infrastructure needed for 5G.

* Speeding Up State and Local Review of Small Cells: Reformed rules designed decades
ago to accommodate small cells. Give states and localities a reasonable deadline to
approve or disapprove small-cell siting applications.

* The Broadband Deployment Advisory Committee, provides advice and
recommendations for the Commission on how to accelerate the deployment of high-
speed Internet access. See the latest BDAC news.

Source: Julius Knapp, FCC, “Government Policies for 5G in the United States of America” Nov 2018
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* The Evolution of 5G Security
* 5G Americas Spectrum Vision
* The Status of Open Source for 5G
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Transition from 4G to 5G

3GPP Releases 14 to 16
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Questions?

THANK YOU!

www.5gamericas.org




