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Big Things 

• Not Backward Compatible 
• Feeds a Router, not a TV 

• Or a Device 
• Or a “Granny TV” Dongle 

 

4 



Bootstrap A321 

• System Discovery and Signaling 
• Describes the modulation waveform 
• Everything else can be changed 
• -15 dB below noise is OK 
• Emergency warnings go here 
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ATSC 3.0 Document Structure 
List of Standards 

SECTIONS 

PHY 

Scheduler/ALP 

Delivery 

Watermarking & Fingerprinting 

Essence (A/V/Captions) 

Apps 

Personalization 

Companion Devices 

Security 

EAS  





BMX 
Business Function 

Software-defined 
Spectrum Controller 

Regional  
Data-center 

(NFV/SDN based) 

ATSC 3.0 
Broadcast 5.0 

 

Management 
Services 

(OSS/BSS, 
Analytics, 

Dashboards) 

Broadcaster/Content 
Providers/CDN 

Tenants 

Service requests Data 

BMX: Broadcast Market Exchange 
NFV: Network Function Virtualization 
SDN: Software-defined Networking 
OSS: Operations Support Systems 
BSS: Business Support Systems 

New Broadcast Community Cloud System Architecture (SDN/NFV)   

BMX Entity is Master (see next slide) 

Waveforms Built Here 

Licensed Spectrum Business Models 

IP Data enters Here 

Channels (2-36) USA 

ATSC 3.0 ATSC 3.0 5.0 ATSC 3.0 ATSC 3.0

Battery Powered Devices

Bootstrap

Waveforms Emitted Here 

See NAB Vision paper more details 



Nationwide Community Cloud Architecture using “BaaS”  

See NAB Vision paper more details 

 

NOC
BMX 
Cloud
(BSS)

Central Cloud
(OSS)

Broadcast 
SFN’s 

VHF/UHF

BaaS 
Tenant Dash Board

Baseband I/Q

Control Plane (SDN)

Data Plane 

Remote Radio Heads 
(Universal Exciters)

Front Haul 

Regional Cloud
NGBP 

IP Core/RAN

(1 of N)

Regional Cloud
NGBP 

IP Core/RAN

(1 of N)

Regional Cloud
NGBP “BaaS”

IP Core/C-RAN
ATSC 3.0 (A/321)
(Network Slicing)

BaaS 
Tenants

(Broadcasters)BaaS 
Tenants

(Broadcasters)

BSS, SLA, Charging Spectrum 
Management, Visibility how 

BaaS tenant spectrum resources 
being utilized, business model 

execution $$

OSS, wide services spanning 
regions, Media Management, 
FCAPS, System Services, Fault, 

Logging, EMS, NMS

Global monitoring, alert/alarm 
generation and automation  

integrated with the OSS function 
and the NOC dashboards

Regional Content Providers
National Content Providers

MNO/MSO Interwork, IoT, TBD

SLA Provisioning, Monitoring, 
Analytics, Reports

Charging $$, Independent 
Business Models Under BMX

Part of C-RAN Accepts I/Q,
DAC , all Analog Processing

Capable Multiple Waveforms 
TDM via A/321

Under BMX Orchestration 
spectrum released per SLA, real-

time scheduler coordination 
with BMX IP Flows to 

Waveforms (Network Slicing)

IP Data enters Here 

Waveforms Built Here 

BMX Entity is Master  

Sharing Spectrum Business Models 

Waveforms Emitted Here 



Web-Scale IT Broadcast Regional Data Center  

Common Basic Cloud Computing Architecture 

Waveforms Built Here 

Waveforms Built Here 



Web-Scale Broadcast Regional Data Center  

Waveforms Built Here 

What use to be built as HW boxes such as Gateways / Exciters is now instantiated in Software  

Chaining of VNF’s on a PLP by PLP or Service basis is termed Network Slicing 

VNF= Virtual Network Function 



PLP Service Chaining or Network Slicing in Cloud  

Broadcast 
Waveform

IP Core

SDN/NFV and Network Slicing is “Holy Grail of 5G in Future”  

Network Slicing  
Diverse Elastic  

Broadcast Services 

Regional Data Center  



5G C-RAN Equated to Broadcast C-RAN  

  

 
 

  

   
 

   
 

  

(3) 
Sectors

Cells

Potential Area
 Inter-cell Interference to 

Mitigate 

 Remote  Radio 
Head (RRH)

5G  C-RAN 
Edge Data Center

 Digital Baseband 
(SDN/NFV)

Digital I/Q

Broadcast C-RAN 
5G C-RAN 

Waveforms Emitted Here 

Radio Access Networks (RANs) 

Optimized Unicast Traffic  

Optimized Broadcast Traffic  

Waveforms Built Here 



Broadcast C-RAN

Audience 
Interface

NFV Catalog of FunctionsVHF/UHF
 Spectrum 

(2-36)

 Network

BaaS Ten  
 IP Flow  
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Management 
Subsystem

 

Software 
Repositories

APIs APIs
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Big Data

SLICE 

See NAB Vision paper more details 

Hybrid Network Slicing and Diverse Services 



New Broadband Broadcast Business Opportunities 
Leveraging New Architecture 



∑ 

• Mobile 1st 
• BaaS 



• Sinclair-funded ATSC 3.0 chipset under 
development 

• SDR-based allows flexibility 
• Mobile first version available for Holiday 2019 

devices 
• Sinclair’s offer of up to 1 million free chipsets per 

OEM 



1,000,000 Chips 



POV: OTT on Current Internet 

• ISP 
• $ 
• Potentially Walled 
• Wireless Network Spectrum Limited 

• CDN 
• Expensive Edge Servers 
• Infrastructure Lags Demand 

 

ISP
MNO

UplinkUplink

Video

Fixed Mobile





POV Next Gen Internet 

• 3.0 is a Wireless Overlay of the 
Internet 

• Perfect for NetFlix (all OTT) 
• Extremely Economical 
• Customers don’t need an ISP 
• Unlimited Subscribers 
• Max QOS 

• Broadcast is “Enhanced” to OTT 
• All the “Web” features 

 

 

ISP
MNO

Uplink

Uplink

Broadcast
Next Gen Broadcast

Next Gen

Video

Video
Next Gen

Next Gen

Fixed Mobile



POV Next Gen Internet 

• Requires Gateways 
• Requires 600 MHz Portables 
• Depends on Others for Return 

ISP
MNO

Uplink

Uplink

Broadcast
Next Gen Broadcast

Next Gen

Video

Video
Next Gen

Next Gen

Fixed Mobile





• The path for VHF is different 

VHF 

• Lighthouse 
• Nightlight 
• STL 

• Serious Sinclair Patents 
• Feed 6 SFNs 
• For a very long way 
• Until Sporadic E hits 

• Cheap Wireless Mics 
• Garage Doors 
• Remote Thermometers 



• Lighthouse – 8 VSB “Condo” of 
refuge 

• Nightlight – Last 8VSB station(s) 
standing 

 
 

 
• Spotlight – Beacon – 1st Next 

Gen cluster. 

 



Some 3.0 SFN physics 

• VHF is not UHF 
• Low V antennas are BIG 
• UHF does Mobile 
• VHF does rural homes 





Where Advertising Dollars Go 

28 



Digital Ad Insertion 



Digital Ad Insertion 







SFNs 

• The third knob – more power 
more payload/penetration 

• 2 Use Cases 
• Portable 

• Cars 
• Smartphones OOH 

• Gateway 
• Living Room 
• Smartphones In Home 
• Everything 

• IoT even 
 

 



SFNs are about Shadows & Angle of Attack 



Making the 3.0 
Transition 

• SFNs are a big part of 3.0’s potential 

• We don’t have the luxury of excess 
spectrum anymore 

• 3.0 is not backward compatible 

• BUT Displays are forward compatible 
• Dongle / gateway 

• Chicken & Egg scenario 
• Transmission 
• Devices/dongles/gateways 

• Hot Buttons 
• Mobile 
• UHDTV – HDR – Immersive Sound 

 



Classic 3.0 Transition Thinking 



Goal oriented possibility – by Service not Station 
 Beyond two cooperative stations scenario 
 Hits Mobile hard first – but also a marque UHDTV / HDR service 
 The SFN is designed, contracted and provisioned for the end game 
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This is the end game… 



Today 
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Step 1, the ATSC 3.0 “Lighthouse” 

This is all about store shelves… and devices  
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Step 1, the ATSC 3.0 “Lighthouse” + SFN 

This is so those devices work outside of the store 

SFN 
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Step 2, The Conversion Continues 
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This is about making those big TVs work 



Step 4, the last 8-VSB 
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This is all about supporting the last 8-VSB viewers 



Step 5, The New Normal 
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This is the end game… Soon, no one will even remember 8-VSB 



The Problem with Mobile 3.0 

• MNO’s “own” the cell phones 
• What is the motivation to add 3.0? 
• Race with eMBMS - Unicast 

 



Station

Station

OTA Coverage is Round 
DMAs are Not 

 

The basic philosophy of 3.0 is to “jump over” 

ISPs, MVPDs… 

 



OTA Coverage is Round 
DMAs are Not 

MVPD’s role is major in ATSC 1.0 

 
Station

MVPD 
AREA



Add SFN Support 

Good for pumping up intensity 

 

Doesn’t help with extending coverage 

Station

Booster

Booster

Booster



Station

Booster

Booster
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Booster

Booster

SFN to Cover DMA 
 



Next Gen Testing 

• What MOD/CODs are magic? 
• How much? 
• 30’ 
• Shadows 
• What we don’t know we don’t 

know. 

 



73? 
• …-- --... 

• Big Bang 

• https://en.wikipedia.org/wiki/73_(number) 

 

 



The Most Advanced ATSC 3.0 Lab On Earth 



When does 3.0 come to an end? 

• Most Technologies have a Life Cycle 
• Most of 3.0 is Extensible 
• “3.0 lasts as long as it is a good use of the Spectrum” 
• 3.0 at roll out “wastes” a lot of Spectrum 

• Based on Protecting Contour – Not Provide Universal Coverage 

• 3.0 can occupy all the Spectrum from Coast-to-Coast 
• That’s not a stretch goal 
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