__________ll_:,,_,

- E_..,,_

: qiil
___._ _

1|

ATSC 3.0 NRT Delivery - Datacasting
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ATSC 3.0 Broadcast Chain Datacasting Service

Audio/
Video/
cC

HEVC / AC-4
Encoder &
Packager

Broadcaster
Application
Data

Proprietary
Data
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GuideBuilder® XM
ATSC 3.0
Transport Encoder

ROUTE / MMTP
Encapsulation

Secure Signaling

Announcement
(ESG)

SkyScraperg XM

SkyScraper XM
* NRT datacasting engine

Application layer FEC

Optimized bandwidth utilization with
statistical multiplexing/ODI

Schedule-based delivery
Broadcast and broadband delivery

Multiple push/pull ingest sources

e HTTP PUT

HTTP GET
WebDAV

AWS S3

Manual file upload
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ATSC 3.0 Broadcast Chain Datacasting Service
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Public/User-Defined Data Using Common Bootstrap

ATSC 3.0 Standard Broatliband ATSC 3.0 Private
NRT Data Stack ‘) Datacasting Stack
: Private Application
4
| ATSC 3._0 Interactive | = _ T ~d (embedded or
Environment A
external)
I Segment I Content

HTTP Replacement i s Access API

Application Cache »-| File System / Storage |

La h Direct
[HEIECDI A Messaging » ROUTE API
(UDP/IP) . B
| ROUTE NRT
R NRT I ‘ (Enhanced FEC) ‘
—  SLSProcessing  <sts \dentincation
. LLS API
LLS Processing <&-LLS |_|_s—|»-]L User Private LLS ‘
UDP/IP Multicast
ATSC 3.0 Link Layer Tuning API
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RaptorQ Overview/Scenarios

arousel lHeration #1 o arousel leration #2 »
Emission FEC | FEC | FEC FEC | FEC | FEC
0 1 2 3 4 5 3] 7 0 1 2 3 4 5 B 7
Mot
FEC FEC | FEC | FEC FEC | FEC | FEC
Capable 0 1 2 3 X 5 6 7 0 1 2 3 4 5 B 7
Ohject
Recovered
FEC
FEC | FEC | FEC FEC | FEC | FEC
Capable 0 1 2 3 X 5 6 7 0 1 2 3 4 5 B 7
Ohject
Recoverad
¢ e
Burst FEC | FEC | FEC FEC | FEC | FEC
Loss 0 1 X 3 X X 6 7 0 1 2 3 4 5 B [
Object
Recovered
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Recelver Options




(

# \ \\
X
J
/)

Antenna

HDMI

= ¢

Coax Cable B Internet
L1 Wi-Fi l
_ ))))) e

ATSC3.0/1.0STB APHOUter

DIGITALe www. TriveniDigital.com




Set-Top Box (STB) Options

Home Gateways

1-2 tuners
ATSC 1.0 and 3.0
WiFi and LTE options

8Gig — 128Gig memory options

Enterprise Media Hub

Models ZAT-600A ZAT-600B ZAT-6000 ZAT-6000L
LTE N/A N/A N/A CAT4
Wi-Fi N/A  [802.11n (2.4GHz) 1x1| 802.11ac (2.4GHz, 5GHz) 2x2|802.11n (2.4GHz) 2x2
Tuner ATSC 3.0 1 1 2 2
Tuner ATSC 1.0 1 1 2 2
Ethernet port 1 1 1 1
1. For mass volume |1. Wi-Fi for easy networking |1. Wi-Fi for easy
1. For DTA setup networking setup
2. Watch TV and 2. Watch TV and
Market Segment mass 2. Wi-Fi for easy @ c onTvan @ c on tvan
volume . Streaming out Streaming out
networking setup X X
DTA simultaneously simultaneously

3. LTE-WiFi Hotspot

Highly flexible architecture, allowing a variety of simultaneous use cases

Integrated SkyScraper XM receiver with FEC and NDP

WiFi and LTE options

5 \um;amm
_qu ¥x _“H e
il ey
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= SkyScraper XM is built into our GuideBuilder XM platform, making
better use of resources that already exist in your network

= Simplified workflow and ease of adding NRT content
= Supports Application Layer FEC, which benefits large file delivery
" Optimized bandwidth utilization with Opportunistic Data Insertion

= Built around defined ATSC 3.0 standards, eliminating the need for
proprietary set-top boxes or user software

= User-friendly, familiar interface, making it easier to implement into
your network
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" Receiver implementations for private data applications (Windows,
Linux, Droid)

= Enterprise integration
" Encrypted/targeted delivery
" Receiver acknowledged reports
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ATSC 3.0 NRT Applications




NAB Pilot AEA Editor High-Level Architecture

'\A/_”dd'oj HEVC Encoder &
'aeo OTT Package
CC
.
™
External
Authorized — EAS Receiver
Alert Sources (Monroe DASDEC)
(FEMA, EMNEet, etc) -

Alert Editor Server

Alert Editor
Web Client

ATSC3
Transport Encoder
(i.e., GuideBuilder XM)

l API Extensions I

l

Scheduler &

Exciter

C

Internet
Distribution

NAB / OZNet
Framework

l Alert Component I

AEA Editor
Project Development

triveni
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- ALERT: Debris Flow Risk for Santa Barbara County
EVACUATION ORDER FOR RISK AREAS

Shelter location:
Goleta Valley Community
Center,

5679 Hollister Ave

Road Closures:

Hwy 101 closed from Milpas
St. Santa Barbara to Hwy 150
in Carpinteria

Twitter updates follow:
@SBCountyOEM

Text shelter address




AEA Editor Web Client

A s

&« C @ 1270041

+

7) /A AlertAuthor

Encoder connection:
AAS connection:

Transports
WVTE Brattleboro
ALERT-AEAT-1-20170214

AEA: ALERT-AEAT-1-20170214

@ [ Config ] [ Commit ] [ Revert ]

tssuer DASDEC Tile | Flooding In Brattieboro
Splash Audisnce  public
Details 1 Type alert Action | EVAGUATE IMMEDIATELY
Details 2 Frorty 3
Wakeup true Detaits Count  Two Details Pages v
ALERT-AEAT-2-20170214 Effective Date  03/23/2016 17:00:00
Splash Expires  03/23/2019 17:00:00 Detais 1 Two Argas ¥
Details 1 Evenf Code SAME HUW
Descriphons  Flooding in Brattleboro {English) The Whetstone Brook has nsen 1o flood stage. All residents en Elict
. . . Streat and Frost Strest need to evacuate immediately
WVTM Montpelier Inundaciones en Brallleboro (Spanish)
Locah
AEA-0-1444-2018091125... ocations. FIPS 000000
SCG 000000
Splash T Texts The Whetstone Brook has risen to flood stage. All residents on Elliot
Media + - Street and Frost Streef need to evacuate immediately. (English)
Brattleboro closed roads El Whedstone Braok ha subido a la etapa de inundacion. Todos los soma URL to the image file
07JANZ010 residentes en Elliot Street y Frost Street deben evacuar de inmediato.
(Spanish)
Floo_ding on Flat Street, Live Modia
locking East BSI0 List bsid]
" Flooding on Flat Street, Service (D 7854854
2 looking West Services WVTB (English)
. ) WVTB-S (Spanish) Details 2 Two Areas ¥
‘y Hurricane Zigagy i
07JAN2019 8AM Media An asteroid is due to hit Brad's house at 2-04PM. Residents of
) Language en Bratleboro should avoid his houss,
n VT Govemor Darwin - Description flood press conference
Type EventDescAudio
System
¥ URL floodURL
Transports Allernate URL  hitp/fasdfa
Loa Content Tune  andinimen snme LR 10 the viden file
H E I BN N S S
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WKAR MSU Curious Crew (Interactive/Companion Device)

Add Interactive Application to WKAR Curious Crew

" Goal of learning how educational programming might be extended as
an engaging “lean-forward” experience

Cherry-pick some low hanging fruit

" Initial demo was a simple interactive application — no extended APIls
were used

" Curious Crew already provides online collateral
= Simply launch the app and experiment with the user experience
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WKAR MSU Curious Crew

«rd 1 Cooking Thermometer

=% 1 Digital Scale

z |1 Spoon

§ |8 Ounces White Glue

By 1 Cup Liguid Starch

6 Plastic Cups

Popsicle Sticks for Stirring

Wax Paper

\\ Safety Goggles

Home Hides My Checklist
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Emergency Paging over ATSC 3.0 (D DeviceSolutions ('Fwiremss

research center

i E911 Call Centers

) e L ,

Emergency ! :-,mTz ol Bluetooth
Call

Companion e
Paging
Data . Receiver . Wil g
N lizati
org;anlfzar ion . End Users:
_ * EMT

. ATSC 3.0 Pager |- First
Benefits: Responders

* Improved coverage ©_Firefighters
* Reduced latency

* Secure data encryption

* Regional / Statewide interoperability
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Emergency Services Network

=  Developed on behalf
of WXXI, to serve the
emergency responder
community in
Rochester and
Monroe County, NY

=  Custom application
for distribution of
training, operational,
and emergency
information, on top of
Triveni Digital
datacasting
technology

trlvenl Triveni Digital Proprietary and Confidential, All Rights Reserved Page 20
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= With New Jersey Network,
Triveni Digital established
the nation’s first DTV-
based digital signage
network

® High-profile locations

® Public Service Enterprise
Group (PSEG) has
deployed the solution at

all of its statewide service Hﬂ : SReEo.
centers -
- DELAw\FtE 4
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Content Distribution to Cars — Sponsored by GM R&D

» 8-VSB data broadcast — received in car

» Distribute content for
« Driver: traffic, weather, gas, services
e Backseat: movies, games

» Mixed delivery model
« Allows different delivery paths

» Prototype developed and tested

I Triveni Digital Proprietary and Confidential, All Rights Reserved
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Automotive Advanced Information System Prototype - GM
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Questions?

Triveni Digital
Ralph Bachofen

Email: rbachofen@TriveniDigital.com
Phone: 609-716-3502
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