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THANK YOU TO THE SMPTE DC, SBE AND NAB TEAM
MEMBERS WHO PRODUCED THIS EVENT

Fred Willard Univision Maciej Ochman CPB

Rick Singer Singer Media Engineering James Snyder US Library of Congress
Skip Pizzi NAB Nephi Griffith BMG

Tom Hackett Diversified Systems Greg Smalfelt Ch 16 Fairfax

Melissa Davis Evertz Alex Snell BCI Digital

Louise Shidler Chesapeake Systems Peter Wharton Happy Robotz

WITHOUT THEIR VOLUNTEER EFFORTS THIS SUMMIT WOULD NOT BE POSSIBLE



Morning Program

Welcome from SMPTE, SBE and AES
8:55 AM - 9:00 AM Fred Willard, SBE Washington
Kishore Persaud, SBE Baltimore

Introduction
9:00 AM - 9:05 AM Peter Wharton, SMPTE Membership VP
Chris Lane, Chief Engineer, WETA

NextGen TV: Transforming the Consumer Experience
9:05 AM - 9:35 AM Lynn Claudy, SVP Technology, NAB and Chairman, ATSC Board of Directors
Madeleine Noland, President, ATSC

NexTgenTv,

. Ty Creating New Opportunities with NextGen TV
9:35 AM - 10:00 AM Joonyoung Park, VP and Fellow, DigiCAP

Improved Television Reception for Consumers
10:00 AM - 10:35 AM |mplementing NextGen TV Distribution Systems

John Lynch, ERI

Jeff Andrew, Osborn Engineering

Benefits of a Converged Broadcast and IP Platform

Lynn Claudy, SVP Technology, NAB and Chairman, ATSC Board of Directors
10:35 AM - 11:15 AM )

Content Reception Enhancements

Richard Lhermitte, VP Solutions and Market Dev, ENENSYS TeamCast

Consumer Applications for Combined 5G & NextGen TV Networks

11:30 AM - 11:50 AM Josh Arensberg, M&E Business Development, Verizon Media

Case Study: Hybrid Services at "Chicago 3.0"
Jean Macher, Harmonic

11:50 AM - 12:15 PM
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Afternoon Program

SUMMIT

Protecting the NextGen TV Consumer
01:25 PM - 01:45 PM Advanced EAS and AWARN Capabilities
John McCoskey, SpectraRep

Monetizing the NextGen TV Consumer
01:45 PM - 02:15 PM Addressable Advertising and Analytics
Rick Ducey & Mark Fratrik, BIA

Personalizing the Consumer Experience
Interactive and Personalized Features

02:20 PM - 03:20 PM Mark Corl, Triveni Digital
Greg Jarvis, Fincons

So Vang, NAB
Pete Van Peenan, Pearl TV

The Consumer Out-of-Home Experience
04:10 PM Mobile & Automotive Applications and FeMBMS (5G Broadcast)
Thomas Janner, Product Management & R&D Director, Rhode & Schwarz

03:40 PM

The ATSC 3.0 Roadmap
4:10 PM - 4:35 PM Lynn Claudy, SVP Technology, NAB and Chairman, ATSC Board of Directors
Madeleine Noland, President, ATSC

The Consumer Technology Roadmap
4:35 PM - 5:00 PM Brian Markwalter, SVP Research and Standards
The Consumer Technology Association

Station Group and Industry Deployment Plans
Advanced Capability Implementation Strategies

5:00 PM - 6:00 PM Skip Pizzi, VP Technology Education & Outreach, NAB (Moderator)
Michael Bouchard, VP Technology Strategy, ONE Media / Sinclair
Stacey Decker, CTO, Public Media Group
Sasha Javid, COO, The Spectrum Co
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Challenges — More consumers are watching television or video in mobile devices.
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Challenges — More consumers are watching television or video in mobile devices.
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| Challenges - Numbers are showing that.
Mobile phone video viewers in the United States 2014-2020: Expected to grow to more than 175.4M in 2019.

Mobile phone video viewers in millions
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| Challenges - Digital television unit shipments in the US from 2012 until 2019
More device manufacturers are moving to mobile device business, less focusing on television
business.
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| Challenges - Do | still need antennas at my roof-top for NextGen TV?
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Challenges - Do | still need antennas at my roof-top for NextGen TV? People are already
doing this. What are differences with NextGen TV? |
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Challenges — More cars are getting smarter now. Will NextGen TV deliver software updates

CHEAPER and FASTER?
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Challenges — Will NextGen TV deliver software updates CHEAPER and FASTER? Some cars

already doing this but rather in expensive ways.

Tesla Model S software. Schedule

There is a new version of your
e window to postpone.

installation, install now or clos

5 hr 49 min from now

e the
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A This U will not be
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Challenges — More people are using their phones as navigation while driving. LGE and 5G
will not cover everywhere, especially remote areas. Can NextGen TV transmit map data or
traffic information CHEAPER and FASTER?



| Screen captures while driving from Las Vegas to LA, in the middle of desert

Of course, there are very good economical reasons that telcos are not covering well in the middle of desert. Still, it is a
bad user experience as people are using mobile devices as navigation.

|t took about 2 mins to load complete satellite map, starting from 3:06 PM.
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| Challenges - To broadcasters, who are my customers or who pay my bills? Will NextGen TV
improve my retrans commissions? The graph shows retrans revenue getting more important.

Total broadcast retransmission & virtual sub carriage fees projections, 2006-2024 ($M)
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| Challenges - for broadcasters, retrans revenue is getting more important than advertisement
revenue. How does NextGen TV help broadcasters bottom-line?

TEGNA

— SINCLAIR

I

Top of the vertical axis
is not 100%. It just
shows percentage
distribution between
advertisement
revenue and
retransmission
revenue against total
revenue.

| NEXSTAR —]

2019 data is until Q3
of 2019. Others are
entire year data.

2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019

m Advertising (%) ™ Retransmission (%)  Source: Financial reports from the three companies
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Non-ATSC 3.0 TV — ‘TRENDING
connected to Non-ATSC TECH
3.0 AppleTV via HDMI LVEATNOON |
l AppleTV sitting on top of HomeCaster, a \
low-cost home gateway terminating ATSC .
. 1.0/3.0 signals, retransmitting them in MMT, Vary old '?TSC oo

Wi-Fi Router ROUTE, HLS, within home, RF in and ,, Wi
\ Ethernet out. | ;
Non-ATSC 3.0 Andro \ :

Tablet N\ \, s :
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i Information

ATSC 3.0 ATSC 1.0

Signal Strength
. - 33_0 ignal Streng - 69

a 587 803 0 -57dBm

Bitrate Client List
Tuner#1 9.82
Mb/s
Tuner#2
OMBSO 11080 HD video, 2 720p (?) videos
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| HomeCaster is one way to solve the challenges, like letting consumers to watch television

shows using mobile devices within home, multiple people different channels.
It has two (2) tuners. DigiCAP headend demonstrated to pack ten (10) 720p HD signals within one 6 MHz channel. As
combining two channels, broadcasters can provide skinny bundle services.
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| HomeCaster is one way to solve the challenges, like combining OTT streaming user experience

with over-the-air user experience into one single app.
In just my view, NextGen TV can provide local broadcasters with opportunities to address their local consumers directly.
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| HomeCaster was designed to be ultra low-cost, sub $100 in retail. With that, it is possible for
broadcasters to provide OTT and OTA combined experience.

Top Cover
Matt, Plastic

Size 175 mm x 112 mm x 27 mm

Front Panel Rear Panel
Side 1 RF Connector
_Matt, Plastic 1 LED & 1 Speaker for Emergency Alert 1 Power Adapter Jack

Vent Holes 1 RJ-45 for Ethernet
1 LED for ATSC Reception
1 USB Type A

% vigi 1D
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“1 ' Sinclair demonstrated mash-up of OTT and OTA experiences at CES by using HomeCaster.
== The first tape shows OTA services, and the second tape shows OTT services.
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| HomeCaster is one way to solve the challenges, like off-loading broadband data via NextGen TV

network.
This broadband and broadcast hybrid architecture can provide local broadcasters with opportunities to interwork with

broadband operators.
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| NexGen TV is real. It is IP-based new platform where broadcasters can develop
differentiations & new businesses.

In our ATSC 3.0 experience so far,
1. NextGen TV as an IP-based new platform is very flexible to create new services.

2. In-home reception is good. OFDM and LDM are working in real.
3. New encoding format, HEVC, is efficient to carry as many as 10 HD signals within one 6 MHz

channel.

4. ... Q&A
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THANK YOU




