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Broadcasting Trends in the USA

Ç Streaming growth has intersected with Pandemic related demand, thereby 
accelerating the rise of a subscription economy and disrupting linear TV. 
Going forward, successful video services must meet consumer needs for 
high speed access, attractive / predictive User Interface, availability of broad 
premium content libraries and live sports, on any device, at any time, and in 
any location.

Ç In order to compete in the global streaming market, content producers and 
distributors are looking to mergers, acquisitions and Joint Ventures to reach a 
scale of more than 200 million subscribers. This scale is necessary to 
compete with Netflix, Amazon Prime, and Disney+ on a global basis.

Ç 86% of all U.S. households now subscribe to a high-speed internet service. 
This will increase with the proposed Infrastructure Plans now in Congress.

Ç Local Over-The-Air (OTA) Group Broadcasters are also entering the direct to 
consumer streaming market with Services such as, Vuit, STIRR, Bally Sports, 
Quest, and True Crime. (discussed later in the deck)

Ç As a result, this ñBroadcasting Trendsò deck has been updated to reflect the 
rapid changes that have occurred from July 2022 to April 2023.
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Broadcasting Trends in the USA

ÅStreaming Trends 

ÅDecline of Pay TV (Cable TV and Satellite TV)

ÅNext Generation TV - ATSC 3.0

Å4K UHDTV 

ÅHigh Dynamic Range (HDR)

ÅIP Production
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Steaming Definition of Terms
Å AVOD-Advertiser Video-On-Demand.

Å SVOD-Subscription Video-On-Demand.

Å FAST-Free Advertiser-supported Streaming TV.

Å Identical Ad load - If OTT viewing is to be added to Over-the-Air(OTA) viewing 

numbers, then the commercials must be identical.

Å Targeted Ads- Inserted Ads are based on geo-graphic location, age , sex, or 

other demo-graphic data.

Å Audio Watermarking - Audio signals that are not detectable by the human ear, 

but can be detected by audience measurement meters to identify date, time and 

source of the content (Source IDentifcation -SID).

Å ID3 tags - are the same data as contained in Audio Watermarks, but sent 

separately from the audio/video signal. The same data format is used by  i-

Tunes to identify song title, musician, duration, etc.
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Broadcast TV Revenue Sources

1. Advertising (National and Local).

2. Retransmission ( Payments from Cable and Direct to home 

Satellite to the Broadcaster for use of their signal).

3. Subscription ( Direct to Consumer streaming).



CBS TV 

Network
CBS

Affiliate

210 Cities

Cable 

Headend

Direct 

Broadcast 

Satellite

Typical Broadcast Signal Flow

15% 

US 

HH

60%US HH 

15% US HH

Over-the-Air

Streaming
10%US HH 

Over-the-Air

Over-the-Air



CBS TV 

Network
CBS

Affiliate

210 Cities

Cable 

Headend

Direct 

Broadcast 

Satellite

15% 

US 

HH

60%US HH 

15% US HH

Over-the-Air

Streaming
10%US HH 

Advertisers pay

Based on # of 

Viewers

ñAdvertisingò Cash $ Flow



CBS TV 

Network
CBS

Affiliate

210 Cities

Cable 

Headend

Direct 

Broadcast 

Satellite

15% 

US 

HH

60%US HH 

15% US HH

Over-the-Air

Streaming
10%US HH 

ñRetransmissionò Cash $ Flow

$2.00/ sub

$3.00/ sub

$3.00/ sub

$2.0 Billion



CBS TV 

Network
CBS

Affiliate

210 Cities

Cable 

Headend

Direct 

Broadcast 

Satellite

15% 

US 

HH

60%US HH 

15% US HH

Over-the-Air

Streaming
10%US HH 

ñStreamingò Cash $ Flow

% of 4.99/ subStep-1
Step-2

Step-3



Streaming in the USA
Ç Per Nielsenôs, ñThe Gaugeò, as of Nov 2022,  38.2 % of US TV viewers are now watching streaming 

services, surpassing Cable  at 31.8 % and  the Broadcast channels ( å25.7%). Overall, broadcast 
and cable continued to dominate total viewing in Nov. 2022 with a 57.5% share. However, down 
from the 64% share in Nov 2021.  Streaming services were up 10% year over year.
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Streaming in the USA
Ç Per Nielsenôs, ñThe Gaugeò, as of Feb 2023,  34.3 % of US TV viewers are now watching streaming 

services, surpassing Cable  at 30.2 % and  the Broadcast channels ( å23.8%). Overall, broadcast 
and cable continued to dominate total viewing in Feb 2023 with a 54.0% share. However, down 
from the 64% share in Nov 2021. 
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Streaming in the USA
Ç Broadcast percentage of viewers continues to decline and Streaming continues to increase 
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Streaming in the USA
Ç The total streaming audiences across all age categories were very similar to the segmentation of 

traditional (broadcast and cable) viewing.However, the assessment also showed that older viewers 
(age 55 and up) are now among the biggest users of linear, rather than on-demand, streaming services 
τ reflecting their comfort level with linear, ad-supported formats. ( FAST)
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Streaming in the USA
Ç Ad-supported Video on Demand (AVOD) accounts for nearly 5% of time spent streaming.

Ç In a new report, titled Beyond SVOD, Nielsen noted that when it measured streaming in July 2020, 
time spent viewing video sources ñOtherò than the big subscription VOD (SVOD) services --
Netflix, YouTube, Hulu, Amazon, Disney Plus--accounted for a 23% share and minutes spent 
viewing rose by 57%.
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Streaming in the USA
Ç All the major Broadcast and Cable Networks now offer a Direct To 

Consumer (DTC) streaming service.

Ç Many networks are removing their content from Netflix and making it 
available on their own streaming service, including Disney/ABC, Fox, 
NBCU, Paramount +(ViacomCBS), Showtime, HBO, etc.

Ç In March 2020, Fox purchased Tubi for $440 million. As of Q1 2023, the 
valuation was $1.0 billon. (Tubi is a  streaming service based in San Francisco, California, United States, 

that launched in 2014. It is a free, ad-supported service, with advertisements shown during un-skippable commercial breaks 
during programming.)
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Streaming in the USA
Ç Disney+ signed up over 10 million subscribers in the first week 

(11/2019). The worldwide Disney subscriber numbers as of  Dec 2022, 
which includes their three services Hulu, Disney +, ESPN+ , have grown 
to over 235 million. Disney + alone, reported  161.8 million.

Ç However, Disneyôs Direct to Consumer (DTC) streaming services lost 
$1.5 billion in 2022. 
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Streaming in the USA
Ç All of the major streaming services continue to post billion dollar 

losses ( EBITDA) over the Trailing 12 Months (TTM), with the exception 
of Netflix.
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Streaming in the USA
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Streaming in the USA
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Paramount / CBS Tiered Streaming Services

210 local CBS 
stations +(limited  

VOD Ads))

(No VOD Ads)
Original Content

+



Streaming in the USA
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For the 2021-22 TV season, Netflix nearly matched the combined total viewing 
minutes of the two most watched broadcast Networks, CBS and NBC.



Streaming in the USA
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For the 2021-нн ¢± ǎŜŀǎƻƴΣ bŜǘŦƭƛȄΩǎ мΦооп ǘǊƛƭƭƛƻƴ ƳƛƴǳǘŜǎ ǾƛŜǿŜŘ ǿŜǊŜ ŀƭǎƻ ŜȄǇƻƴŜƴǘƛŀƭƭȅ 
larger than the nearest streaming competitors (Disney+ at 245 billion minutes, Prime Video at 
174 billion and Hulu at 128 billion).



Streaming in the USA

Ç Viacom/CBS has rebranded CBS ALL ACCESS as Paramount+ and 
added content from their cable channels: BET, Comedy Central, MTV, 
Smithsonian, and Nickelodeon.

Ç Paramount + has more than 77 million global subscribers.

Ç Pluto TV is ViacomCBSôs Free Ad-Supported Television (FAST) service 
that has over 250+ channels and thousands of movies. In 2022, Pluto 
generated over  $1.0 billion in revenue with 52 million active users in 25 
countries, with profit margins approaching that of Broadcast.

Ç In Q4 2022, Paramount+ (DTC) posted a revenue growth of 30 % to $1.4 
billion as subscription revenue jumped 48 percent. The quarterly 
adjusted operating loss before depreciation and amortization (OIBDA) 
in the DTC segment again widened though to $575 million.
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Advertising-based Video ïOn-Demand 
(AVOD) Streaming in the USA
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Free Ad-supported Streaming TV (FAST)
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Å Pluto TV is owned and operated by 
Paramount Global (Viacom/CBS).

ÅLƴ нлннΣ tƭǳǘƻ ¢±Ωǎ ƴŜǘ ¦{ !Ř 
revenues surpassed $1 billion.

Å If the channel is not owned by 
Paramount, then the Ad revenue is 
split with the content owner.



Free Ad-supported Streaming TV (FAST)
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Streaming in the USA

Ç Paramount + is offering first run exclusive programming to 
drive subscriber growth.
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Streaming in the USA
Ç Paramount + also provides the live local CBS TV stations in 210 cities.

Ç In addition to first run TV series, Paramount + offers over 30,000 TV 
episodes and 2,500 movies, as well as  Sports and local news. 

Ç Paramount + is available on a wide variety of mobile phones, tablets, 
gaming platforms, TV sets and other in-home devices.
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Streaming in the USA

Ç The following CBS owned stations are offering a 24 hour a 
day, 7 day a week local news stream- CBSN. It is available for 
free as a stand-alone service and/or part of the Paramount+ 
Subscription:
ü New York, Los Angeles, Boston, San Francisco, Chicago, Dallas-Fort 

Worth, Philadelphia, Minneapolis-St. Paul, Denver, Baltimore, Miami, 
Pittsburgh, Sacramento. 

Ç CBS is also offering 24 /7 CBS Sports HQ and a Hollywood 
news magazine stream, ñ ET Liveò.
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Streaming in the USA

Ç ABC/ Disney launched a new 24  hour / 7 days a week 
streaming service that streams content from eight of its local 
TV stations. The streaming channels feature a mix of live and 
on-demand 24/7 local news coverage, breaking news, 
weather forecasts ( January 31,2022.) NYC, LA, Chicago, 
Philadelphia, San Francisco, Houston, Raleigh, Fresno, CA.
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US companies Streaming in Europe

Ç Comcast Corp.(NBCU Peacock)  and ViacomCBS (Paramount +) 
announced that they have formed a partnership (Joint Venture - JV) to 
launch a subscription video on demand service in Europe - called 
SkyShowtime.

Ç SkyShowtime launched on June 22nd 2022 in the UK,  Ireland and South 
Korea. It will be available in 20 European countries covering 90 million 
homes. The service will feature programming from the NBCUniversal, 
Sky and ViacomCBS portfolio of brands, including titles from 
Showtime, Nickelodeon, Paramount Pictures, Paramount Plus 
Originals, Sky Studios, Universal Pictures and Peacock.

Ç The SkyShowtime JV will permit the two companies to compete with 
Disney +, NetFlix, and Amazon Prime in the global marketplace.
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Streaming in USA

Ç The U.S. subscription streaming business expanded by nearly 
20% in 2021, driven by the launch of two new services, Discovery 
Plus and Paramount Plus, reaching $25.3 billion, according to 
figures published by Digital Entertainment Group (DEG). 

Ç The U.S. SVOD industry grew more than 19% in the fourth quarter 
alone, to $6.64 billion, the group also said. 

Ç Sales of movies and shows on DVD and Blu-ray disks  were down 
nearly 20% to just under $2 billion. Rentals of discs, meanwhile, 
dropped 21.2% to $822.7 million. 
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Streaming in the USA
Ç Free Advertiser-supported Streaming TV (FAST) platforms such as Vuit are being used by local 

broadcasters to attract more viewers. Local stations provide Vuit with programs and 

commercials, which Vuit then streams to consumers. The revenue is split between Vuit and the 

local stations.

Ç https://www.vuit.com/live/

Ç As of 9/7/2021, there were 272 local stations producing and distributing streaming content on 

Vuit. Vuit is used by local stations affiliated with the 4 major commercial networks.

Ç Vuit is owned and operated by Syncbak.

Ç Syncbak is the service provider  used by CBS to geolocate and distribute the live streams for 

their 210 affiliates.

Ç Sinclair Broadcast Group has a similar service called STIRR.

Lakewood Advisors LLC 33

https://www.vuit.com/live/


Streaming in the USA

Ç STIRR is an ad-supported video streaming service owned by 

Sinclair Broadcast Group (294 TV stations). The streaming 

service is available on the web and via apps for iOS, Android 

devices and various streaming TV devices, including Amazon 

Fire TV, Roku, Apple TV, Chromecast and Android TV. Stirr's 

slogan is ñThe new free TVò

Ç https://stirr.com/watchnow

Ç The service offers over 100 channels of content.
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Streaming in the USA
Ç The Bally Sports Regional Networks (RSNs) are a group of regional sports networks in 

the United States owned by Diamond Sports Group, a joint-venture company of the 

Sinclair Broadcast Group (owns 294 TV stations) and Entertainment Studios. The 

group is branded after casino operator Bally's Corporation, which purchased its 

naming rights.

Ç Sinclair Broadcast Group raised $600 million to fund the 2022 direct-to-consumer 

streaming launch of its Bally Sports Regional Sports Networks, The package is priced 

at $19.99 per month.

Ç Bally Sports is carrying $9.0 billion in debt service and has filed for bankruptcy in 

March 2023. 
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Streaming in the USA
Ç YouTube (Google) won streaming rights for  ñNFL Sunday ticketò, reportedly 

valued at $2 billion a year, which allows subscribers access to ALL (16) NFL 

Sunday games, not just the ones broadcast in the local markets by CBS, FOX, 

NBC, ABC.       Subscription price $449 / year.

Ç Thursday Night Football (NTF) is only available on Amazon Prime video.
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While Amazon's $1 billion-a-season acquisition of the NFL's 
Thursday Night Football package failed in its inaugural all-streaming 
season to deliver the mass-audience it had on broadcast television 
(-41%), it did yield more Amazon Prime Video subscription sign-ups 
than any other show or movieever presented on Amazon Prime.



Streaming in the USA
Ç Tegna Broadcast Media, that owns 67 TV stations,  said its Quest digital 

multicast network is launching an ad-supported linear streaming app 

that will give viewers access to science, history and engineering 

programming on demand.

https://quest-on-demand.com/#/landing

Ç Brian Weiss, VP of entertainment programming and multicast networks 

at Tegna, said Twist, an OTA multicast channel aimed at women that 

Tegna launched in April ñcould be coming down the roadò as an ad-

supported linear streaming serviceò.
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Streaming in the USA
Ç NewsNation is a subscription television network owned by the Nexstar 

Media Group that owns 199 TV stations. NewsNation is available on 

YouTube, Hulu, FuboTV, Vidgo, Sling TV.

Ç https://www.newsnationnow.com/

Ç Newsy is a news network owned by the E. W. Scripps Company that 

also owns 66 TV stations. Its content can be found on subscription  

OTT platforms including Pluto TV, YouTube, fuboTV, Philo, Sling TV.

Ç 27 of Hearst's Very Local news channels.

Ç https://localnow.com/
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Streaming in the USA
Local Now- ( 450 FAST channels)
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Streaming in the USA

Ç Cost per month for streaming services.
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Service
Price /mth with comm Price /mth without comm

Amazon Prime Video $14.99

HBO MAX $9.99 $14.99

Hulu +Disney+ ESPN $13.99 $19.99

Netflix (standard) $15.99 -

Disney + $7.99 $10.99

Paramount + Essentials (CBS affiliates)

Paramount + (premium)
Showtime & Paramount +

$4.99
$9.99
$11.99

Apple TV $4.99 -

NBCU Peacock  ( Ad supported) (1) Free limited programming; 
(2) Ad-supported complete version, free 

to existing Comcast customers;
(3) $4.99 non-Comcast customers

$9.99

ABC Linked to TV provider 
subscription



Streaming in the USA

Ç Cord-cutting is projected to  cost Pay TV Operators $33.6B in 
Revenue by 2025.
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Streaming in the USA
Ç The number of pay TV homes (i.e. cable, satellite, vMVPDs) will drop to 73.2 million 

households by 2024, from 83 million at the end of 2021, according to 
MoffettNathanson Research.

Ç The analysts say the cord-cutting will continue at a 4% to 5% annual pace, even 
though sports viewing appears to be rebounding. 
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US pay-TV viewers continue to ñcut the cordò
Ç Pay-TV penetration in the United States will continue to decline over the next few 

years, dropping to under 50 per cent by 2026 according to analysis from Digital TV 
Research. 8% less subscribers in 2022, and 8% projected loss of subscribers in 2023.

Ç The analysts forecast the US will have 60 million pay-TV subscribers by 2027; 
declining from 105 million in the peak year of 2010.

Ç The number of households without a pay-TV subscription will rise from 11.34 million 
in 2010 to 72.86 million in 2027 due mainly to cord-cutting.

Ç 52% ïof cord cutters say they donôt miss anything about their old Cable or Satellite 
TV. If they did miss anything, it was typically live events (23%), local and national 
news (22%), and sports (19%).
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Ç Comcast Cable lost 2.034 million pay-TV video 
subscribes in 2022, significant uptick over the 
1.67 million lost in 2021 or a 11.2% loss of 
subscribers Year of Year. Comcast now serves 
only around 16.1 million subscribers.

Ç Comcastôs subsidiary streaming service, 
Peacock, report 2.3 billion loss in 2022, and 
projects a 3.0 billion loss in 2023.



US Cable Companies shifting from Broadband 

coax to Fixed Wireless Access (FWA)
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Broadband50-750 MHz
Coax or fiber

HDMI
200 channels

Ethernet LAN

OR

Streaming

Customer installed modem

T-Mobile and Verizon collectively added 
nearly 3.2 million fixed wireless access
customers in 2022.



US Cable Companies shifting from Broadband 

coax to Fixed Wireless Access (FWA)
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T-Mobile and Verizon collectively added nearly 3.2 million fixed wireless access customers in 2022,



Streaming in the USA
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Ç From Q1 2021 to Q1нлннΦ ά/ƻǊŘ /ǳǘǘƛƴƎέ ƛƴŎǊŜŀǎŜŘ ōȅ ом҈



US pay-TV viewers continue to ñcut the cordò
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Streaming in the USA

Ç One major challenge for all streaming services is customer 
retention. Subscribes cancel their subscription after 
watching a show of interest and then sign up with another 
service. This subscriber ñChurnò has changed during the 
pandemic.

Ç Pre-pandemic churn rates were 20%, then went down during 
the early months of the pandemic, then shot up to 85% and 
have now leveled off at 35 - 37%.
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ATSC 3.0 Next Generation 
TV in the USA
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Next Generation TV- ATSC 3.0 in the USA
Ç While the Federal Communications Commission (FCC) has approved the use of 

the ATSC 3.0 modulation standard, they have not provided any new spectrum to 
broadcast the new TV signal.

Ç The FCC has not mandated a transition to ATSC 3.0, so it is a voluntary local TV 
station decision.

Ç The FCC has not required TV manufacturers to include this new technology in the 
TV sets. It is a voluntary receiver manufacturer decision. 20 different TV models 
from three manufacturersðLG, Samsung, and Sony started producing ATSC 3.0 
TV sets in 2020, 2021 and 2022. 

Ç The FCC has not required the Cable and Direct Broadcast Satellite providers to 
carry the ATSC 3.0 signal or its enhanced features, such as HDR, 4K , targeted 
Ads, etc.

Ç The business plan to support this new technology needs to be clarified.

Ç As of April 2023, at least one ATSC 3.0 station is on the air in 76 out of 210  
markets. However, only 34 % of USHH have the big four commercial Networks 
(ABC,CBS,FOX, NBC) on the air. 11 markets have ABC, CBS, FOX, NBC and PBS
on the air with ATSC 3.0.
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Streaming in the USA
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While the analog over the air standard definition service (NTSC) was turned off in 2009, 
13 years later, more than 30% of the TV viewing is still on standard definition TVs. This long 

lifecycle could be a factor in the ATSC 3.0 conversion. 



Simplified Transition from ATSC 1.0 to ATSC 3.0 with no new spectrum
(current situation)
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19.4 Mbps
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Transition from ATSC 1.0 to ATSC 3.0 with no new spectrum

STATION-A STATION-B

NBC

STATION-A

ñHOSTò

ATSC-1.0

STATION-B

ATSC-3.0

ATSC 1.0

19.4 Mbps

CBS

1080

HD

Dabl ??

Start TV ??

NBCLX ??

COZI ??
NBC

1080 

HD
ATSC 3.0

23 Mbps

NBC

1080 

HD

CBS

1080

HD

NBC station-B would place their programming on 
the CBS station-A to support existing ATSC 1.0 TV 

receivers.  

CBS station-A would place their programming on 
NBC station-B for the new ATSC 3.0 receivers

It is unclear what will happen to the subchannels.
In a given market, there may be 30 subchannels..

Fave ??



NBC

It is unclear what will happen to all the current (33) OTA ATSC 1.0  SD Sub-Channel Networks 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiZs8TP_p7aAhXJoFMKHbguAOkQjRx6BAgAEAU&url=http://logos.wikia.com/wiki/File:Telexitos_logo.jpg&psig=AOvVaw0_FaIaU-XCdYvIzdZH_7Bl&ust=1522875274134738


Two Lighthouse ATSC 3.0 stations per Market will be Required

STATION-A STATION-B

NBC

STATION-A

ATSC-3.0
STATION-B

ATSC-3.0

ATSC 3.0

23 Mbps

ATSC 3.0

23 Mbps

In order to broadcast all the major Networks in each city, it will be 
necessary to have at least two ATSC 3.0 stations per market.

Because the video compression format (HEVC) used in ATSC 3.0 is 
more bit efficient, it is possible to have more HD signals per 
transmitter. 

In this example, both Station-A and Stations-B  have a 4 channel 
HDTV multiplex.

CBS 1080

PBS 1080

NBC 1080

Univision

1080

FOX 1080

MyN 1080

ABC 720

FOX 720

CW 1080



Next Generation TV- ATSC 3.0 in the USA
Ç In order to broadcast all the major Networks (ABC, CBS, FOX, NBC, PBS)  

in each city, it will be necessary to have at least two ATSC 3.0 stations per 
market.

Ç The Phoenix, Arizona market is an example of a two station multiplex:
ü KFPH carries: Independent, PBS, Univision, UniMas, Telemundo.

ü KSAW carries:  ABC,CBS, CW FOX,NBC, My Network.
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Next Generation TV- ATSC 3.0 in the USA
as of 4/7/2023

Lakewood Advisors LLC 57



Next Generation TV- ATSC 3.0 in the USA
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Next Generation TV- ATSC 3.0 in the USA
as of 4/7/2023
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Next Generation TV- ATSC 3.0 in the USA
as of 4/7/2023
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Next Generation TV- ATSC 3.0 in the USA
Ç Nielsen estimates there are currently 120.6 million US TV Households. That 

equates to 307.3 million people. ( i.e.  on average 2.54 people per USHH).

Ç Nielsen also estimated that 15.8% of the USHH receive their TV signals via Over-
The-Air (OTA) reception. Other survey estimates of 4,500 homes say 10%.

Ç Since ATSC 3.0 is not carried by cable or satellite distributors, it is only available to 
OTA viewers; the potential population served is much less. (see calculation below)

Ç As of 4/7/2023, the number of markets with all 4 major Networks (ABC, CBS, FOX, 
NBC) broadcasting  ATSC 3.0 over the air, equates to 34.3 % of USHH, Therefore, 
the potential ATSC 3.0 USHH  can be computed by:

34.3% X 15.8% = 5.0 % of US HH.

Ç Markets that have two ATSC 3.0 stations on the air and could potentially carry all 
the major Networks (ABC,CBS,FOX,NBC,CW,PBS, My Network, Univision) 
account for 30.4 % of USHH. 
ü Therefore, the potential full service ATSC 3.0 USHH  can be computed by:

30.4 % X 15.8% = 4.8 % of USHH.
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ATSC 3.0 Business 
Opportunities and Challenges
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ÇData Broadcasting-Excess channel capacity can be used to send data files for mass 
distribution.
ÇTargeted Advertisements- Additional advertisements can be sent to home or mobile 

devices that are targeted based on: location, personal preferences, age or other 
demographic data.
ÇGeolocation Services.- A South Korean Hancom drone was demonstrated using the 

local ATSC 3.0 signals for improved geolocation.

ÇAutomotive Services-South Korean auto parts manufacturer, Hyundai Mobis, has 
developed an ATSC 3.0 receiver for use in vehicles: the company expects the first 
commercially available 3.0-enabled vehicles to be on the road in the United States in 
2023.

ATSC 3.0 Additional Business Opportunities



ATSC 3.0 for Data Broadcasting
Ç Some proponents of ATSC 3.0 plan to use the new standard for Data 

Broadcasting and forecast $4 billion in revenue by 2032.

Ç The current transition plan will require two ATSC 3.0 stations in every market 
to transmit the major Networks (ABC, CBS, CW, FOX, NBCU, PBS, 
Telemundo, Univision) leaving very little capacity for Data Broadcasting 
unless additional stations are dedicated to ATSC 3.0.

Ç The competitors to the ATSC 3.0 Data Broadcasting business are the major 
Cellular Telephone carriers. The Telco's just made larger purchases of C-
band satellite spectrum for 5th Generation cellular service:
Ç Verizon  $45.5 billion

Ç AT&T      $ 9.1 billion

Ç Dish         $7.3 billion

Ç T-Mobile  $2.9 billion

Ç Other competitors include WiFi -6 and Cable TV new cable modem DOCSIS 
4.0 that can deliver 10 Gbps.

Lakewood Advisors LLC 64



ATSC 3.0 Data Broadcasting Competitor Comparison Chart 
(Download vs Upload)
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ATSC 3.0 max capacity  24 Mbps ς4K video service 12 Mbps = 12 Mbps

ATSC-3 12 Mbps



ATSC 3.0 Data Broadcasting Competitor 
Comparison Chart
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²ƘƛƭŜ сп ҈ ƻŦ ǘƘŜ ¦{II ƴƻǿ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ŀǘ ƭŜŀǎǘ ƻƴŜ ά[ƛƎƘǘƘƻǳǎŜέ ǎǘŀǘƛƻƴ ŎŀǊǊȅƛƴƎ ƳǳƭǘƛǇƭŜ I5¢± 
signals in the ATSC 3.0 format, a nationwide Data Network has not yet deployed. It has been estimated it 
will take over 10 years for the consumers to replace their existing ATSC 1.0 TV sets before a nationwide 
data network can be deployed and the ATSC 1.0 stations converted to ATSC 3.0 for a data network.



ATSC 3.0 Geo-location services
Ç At the 2022 NAB show in Las Vegas, drone technology was demonstrated 

that uses multiple ATSC 3.0 stations for improved geographic position 
information.

Ç Existing basic GPS satellite signals have an accuracy of 15 meters (50 ft.) 
horizontally and 4 meters vertically.

Ç The existing GPS system has added a Wide Area Augmentation System 
(WAAS), which increases the accuracy to  3 meters (9.8 ft.) with an 
availability of 99.9% of the time.

Ç The Federal Aviation Administrations (FAA) is adding Local Area 
Augmentation System (LAAS) that increase the accuracy <1 meter 
horizontally and < 1 meter vertically.
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ATSC 1.0 Geo-location services
Ç This concept was first proposed in 2005 using the existing ATSC 1.0 signals 

and even NTSC, with no market acceptance.
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ATSC 3.0 Geo-location services
Ç Considering the GPS System is already very accurate with a high degree of 

reliability (see graphs below), and is provided free of charge by the U.S. 
Government across the nation, is there a need for ATSC 3 broadcasters to 
provide a similar service? What is the business model and potential liability 
to broadcasters if their data is in error or unavailable?
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https://www.nstb.tc.faa.gov/24Hr_WaasLPV200.htm

Newark Airport Lateral Accuracy
with LAAS

Newark Airport Vertical Accuracy
with LAAS 100 % available with 100% coverage



ATSC 3.0 Target Advertising
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Ç The Cable TV and Satellite industry that delivers the broadcastersô signal to 
61% of US Household has no plans to carry the ATSC 3.0 signal or its 
enhanced services such a Targeted Ads. 

Ç A new law, American Data Privacy and Protection Act has been proposed in 
the U.S. Congress (House of Representatives (H.R.6416) and Senate 
(S.3520) that will prohibit advertising facilitators (e.g., publishers) from 
engaging in or enabling an advertiser or third party from engaging in 
targeted advertising using consumersô personal information.
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ÇData Broadcasting- ATSC 3.0 is a one-way data path that needs to rely on WiFi or cellular 
connections for the return path. The cellular carriers have a large installed bases of cellular 
sites that have nationwide coverage, more capacity, with unlimited data plans.

ÇTargeted Advertisements-¢ƘŜ /ŀōƭŜ ¢± ŀƴŘ {ŀǘŜƭƭƛǘŜ ƛƴŘǳǎǘǊȅ ǘƘŀǘ ŘŜƭƛǾŜǊǎ ǘƘŜ ōǊƻŀŘŎŀǎǘŜǊǎΩ 
signal to 61% of the US Household have no plans to carry the ATSC 3.0 signal or its enhanced 
services such a Targeted Ads. A new law, American Data Privacy and Protection Act has been 
proposed in the U.S. Congress (House of Representatives (H.R.6416) and Senate (S.3520) 
that will prohibit advertising facilitators (e.g., publishers) from engaging in or enabling an 
advertiser or third party from engaging in, targeted advertising ǳǎƛƴƎ ŎƻƴǎǳƳŜǊǎΩ ǇŜǊǎƻƴŀƭ 
information.

ÇGeolocation Services.-The existing GPS satellite service is provided free of charge by the US 
Government with excellent accuracy, high reliability, and a high degree of redundancy.

ÇAutomotive Services-Many states (37 of 50) have laws that prohibit television screens from 
ōŜƛƴƎ ǾƛǎƛōƭŜ ǘƻ ŦǊƻƴǘ ǎŜŀǘ ƻŎŎǳǇŀƴǘǎΦ 9ȄŀƳǇƭŜ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ άNo person may drive any 
motor vehicle equipped with any television viewer, screen, or other means of visually 
receiving a television broadcast when the moving images are visible to the driver while 
operating the motor vehicle on a public roadέ

Summary of ATSC 3.0 Business Challenges
(Practical business and competitive issues)
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ÇCTA President Gary Shapiro and NAB CEO & President Curtis LeGeyt were downright 
confrontational.

Ç{ƘŀǇƛǊƻ ƴƻǘŜŘ ǘƘŀǘ !¢{/ ƛǎ ŀ άǿƻƴŘŜǊŦǳƭ ƳŜŎƘŀƴƛǎƳ ŎƻƳǇƻǎŜŘ ƻŦ ǎǳǇŜǊ-competent 
ǇŜƻǇƭŜέ ǿƘƻ ŎŀƳŜ ǘƻƎŜǘƘŜǊ ŀƴŘ ŀƎǊŜŜŘ ƻƴ ŀ Ǝƻŀƭ ŦƻǊ bŜȄǘDŜƴ ¢±Φ άL ǘƘƛƴƪ ǘƘŀǘΩǎ 
great, but when you asked about the partnership between the industries and 
organizations and how this would be promoted, ƛǘΩǎ ǘƻǳƎƘ ǘƻ ǇǊƻƳƻǘŜ ƛǘ ǿƘŜƴ 
ǎƻƳŜƻƴŜ Ƙŀǎ ŀ ƪƴƛŦŜΣ ŀƴŘ ǘƘŜȅ ƪŜŜǇ ǘǊȅƛƴƎ ǘƻ ǎǘŀō ȅƻǳΦέ

NextGen Broadcast Conference Uncovers Rift Between 

Consumer Technology Association (CTA) and National 

Association of Broadcasters(NAB)

(Image credit: ATSC)



ATSC 3.0 Atlanta DTH Gateway
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Ç Dual tuners and a built-in Wi-Fi 5 transmitter enables simultaneous viewing 
of preselected channels or a second channel on a mobile computer, media 
tablet or smartphone.

Ç Pause a show for up to 60 minutes and rewind it for up to five minutes.

Ç https://adth.com/

Ç Potential lost revenue (leakage) for pay services:Paramount+, Disney+, 
Peacock.

Antenna in
WI-Fi 5

USB 2.0 

10/100 Mbps Ethernet

ATSC 3.0 
Gateway

https://adth.com/


ATSC 3.0 Arial TV Gateway
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Antenna in
USB 2.0 

ATSC 3.0 
Gateway

ÇData rates of up to 36 Mbps 
Ç2160p60  4K UHD and HD 

multicasting. 
Ç Initial price $74
ÇPotential lost revenue (leakage) for 

pay services: Paramount+ 

Disney+, Peacock.
Çwww.adth.com)

http://www.adth.com/


ATSC 3.0 Tuner ñDongleò for HDMI

Lakewood Advisors LLC 75

Antenna in
HDMI

ATSC 3.0 
Tuner

Ç2160p60  4K UHD and HD multicasting. 
Ç Initial price $
ÇIƻǿŜǾŜǊΣ ±ƛȊƛƻΩǎΣ ±t ƻŦ ǇƭŀǘŦƻǊƳ ŎƻƴǘŜƴǘΣ  Ƙŀǎ ǎǘŀǘŜŘ ǘƘŀǘ ά¢ƘŜ 5ƻƴƎƭŜ ƛǎ 
ŘŜŀŘέ Σ ǎƛƴŎŜ ƻƴƭȅ т҈ ƻŦ ǘƘŜƛǊ ǾƛŜǿŜǊǎ ǳǎŜ I5aL ŘƻƴƎƭŜǎ ǘƻ ǿŀǘŎƘ h¢¢ 
services.

ÇPotential lost revenue (leakage) for pay services: Paramount+ 

Disney+, Peacock.
Çwww.adth.com)

http://www.adth.com/


ATSC 3.0 Security Authority
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Ç In order to prevent unauthorized distribution of the ATSC 3.0 broadcast 
signal on the Internet, ALL consumer receiving devices and broadcaster will 
need to comply with the ATSC 3.0 Security Authority.

Ç A3SA will provide device manufacturers and broadcasters with access to 
protection and security credentials that will enable secure delivery of high-
value television content through the use of the ATSC 3.0 standard.

Ç Participating Broadcasters: ABC, CBS, FOX, NBCU, Graham Media, Gray 
Media, Hearst Television, Meredith Corporation, NPG OF California, Scripps 
Media, Sinclair Broadcasting Group, Tegna, Univision.

Ç Participating Manufacturers: Hisense, LG Electronics, Samsung, Sony.

Ç https://a3sa.com/



Next Generation TV- ATSC 3.0 in the USA
Ç The transition plan does not provide for any 4K UHDTV.

Ç All stations would broadcast in the 1920 x 1080 / 59.94 or 1280 x 720 / 59.94 P 
Progressive video format.

Ç There may be some HDR services available.

Ç Cable and Satellite providers have indicated they do not plan to carry the ATSC 3.0 
signals. Since the cable and satellite audience accounts for 61% of US TV 
Households, only a small percentage of the viewers will be able to see the ATSC 
3.0 broadcasts. ( å15.8% of USHH)

Ç The question is: ñHas the ATSC 3.0 Technology been overtaken by streaming 
services that has rolled out 4K, HDR, and targeted Ads much faster and are 
available on the mobile 3G, 4G , 5G cellular and WiFi networks, on millions of 
existing streaming TVs, gaming consoles, phones, tablets and PCs ?ò

Ç Can ATSC 3.0 compete as a data delivery platform against 5G cellular and high 
speed WiFi that have faster data rates, two-way data service, and millions of 
installed cells and WiFi hot spots?
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Next Generation TV- ATSC 3.0 in the USA
Ç ATSC 3.0  tuners are starting to appear in high-end  8K and 4K TV sets from Samsung, LG 

and Sony. Unfortunately, all of the ATSC 3.0 stations are broadcasting in the 720 or 1080 
video formats. ( what justifies the added cost?)

Ç On average, there are 2.5 TV sets per US TV Household and there are 120.6 million US TV 
Households or 301.5 millions TV sets will need to be replaced or have set-top converter 
boxes to move from ATSC 1.0 to 3.0. (Consumer Technology Association (CTA), estimates 
there are currently 285 million televisions in use.)

Ç At the projected growth rate, it will take 8-10 years to complete the conversion.
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HDR Trends in the USA
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ÇOne of the challenges with High Dynamic Range  (HDR) production and 
distribution is there are a multiplicity of HDR formats.
üHybrid Log-Gamma (HLG) ITU BT.2100.
üHDR 10 (PQ) SMPTE ST 2084-ITU BT.2100.
üHDR 10 +
üHDR +
üS-LOG ( Sony)
üSL-HDR-1
üDolby Vision IQ ( Ambient light sensor + dynamic metadata).
üAdvanced HDR by Technicolor 

üMultiple HDR formats are creating confusion in the marketplace and 
conversions between HDR formats can create issues.
ÇA method to automatically adjust the TV to the HDR format needs to be 

developed or the industry needs to standardize on a single format.
ÇNot all TVs support all the HDR formats. 



HDR Trends in the USA
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ÇI.h a!· ŀƴƴƻǳƴŎŜŘ ŀƭƭ ŜƛƎƘǘ ǎŜŀǎƻƴǎ ƻŦ  άDŀƳŜ ƻŦ ¢ƘǊƻƴŜǎέ ǿƛƭƭ ōŜ ŀǾŀƛƭŀōƭŜ 
ƛƴ пY ¦ƭǘǊŀ I5 ǿƛǘƘ I5wΣ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ƴŜǿ άIƻǳǎŜ ƻŦ ǘƘŜ 5ǊŀƎƻƴέ ǎŜǊƛŜǎΦ



4K / HDR Trends in the USA
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ÇOver The Top (OTT) streaming services are currently the primary method for 
4KHDR distribution in the USA.

Streaming Service
# of 4K 
Titles

HDR Format
# of 4K Titles 

in HDR

% of 4k 
Titles in 

HDR

Amazon Prime 590 HDR10+/Dolby Vision 35%
Apple iTunes 707 HDR10+/Dolby Vision 74%
Disney+ 136 HDR10/Dolby Vision 104 14%
Fandango Now 284 HDR10 0%
Fubo TV Note:1 HDR10
Google Play 447 HDR10+/HDR10/Dolby Vision 426 95%
HBO MAX 21 HDR10+/Dolby Vision 21 100%
Hulu none
Netflix 851 HDR10/Dolby Vision 360 42%
Paramount+ 45 Dolby Vision 4
Peacock Note:1
Vudu 713 HDR10/Dolby Vision 531 74%
YouTube 170 HLG/HDR10+/HDR10/Dolby Vision ?

Note:1 on the road map



4K / HDR Trends in the USA
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ÇSince 4K UHDTV signals require more data bandwidth than HD signals, none of the 
ATSC 3.0 stations are carrying 4K UHDTV over the air on their multicast channels.

ÇCable distribution of 4K UHDTV is very limited to a few live sporting events.
ÇFor the summer Olympics, NBCU made a 4K HDR signal available to all of the cable 

networks, satellite providers and online streaming platforms that carry NBC 
programming. However, so far only a handful have said they will be offering it to 
viewers, such as Comcast, Dish Network, and DirecTV. The 4K HDR signal will not be 
live and offered on a delayed basis.
üaŀƴȅ ƻŦ ǘƘŜ пY I5w ǎƛƎƴŀƭǎ ǿŜǊŜ Řƻǿƴ ŎƻƴǾŜǊǘŜŘ ŦǊƻƳ ǘƘŜ bIY Ψǎ {ǳǇŜǊ Iƛ-

vision 8K (7,680 x 4,320) HDR (HLG) format.
üNHK is now streaming 8K Super Hi-Vision in 80 Mbps.



IP Production
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SDI vs IP Production

ÇOne of the differences between Serial Digital Interface (SDI) and Internet 
Protocol (IP) switching is that SDI switching is ñnon-blockingò with guaranteed 
through-put from the source to the destination.

ÇWith IP switching, it is necessary to manage the amount of data transmitted by 
the sender to the receiver, as well as understanding the buffer  size in the 
ethernet switch. In this diagram, the data inflow rates are constant.
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SDI vs IP Production

ÇData input flows can increase and decrease creating  ñbursts ñ of transmitted 
data.

ÇRandom and unregulated traffic patterns may temporarily overflow buffers, 
even if average bandwidth is not exceeded.
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BURSTY DATA INPUT

CONSTANT DATA OUTPUT

LARGER BUFFER

BURSTY DATA INFLOW

DRAIN
DATA OUT FLOW

Dropped packets
from buffer overflow



SMPTE ST 2110-21 Video ïTraffic Shaping and 
Delivery Timing

Ç In order to address different types of data flows from the sender, SMPTE defined sender - drain 
behavior (packet egress pacing and spacing) and (receiver) buffer requirements.

Ç ÅThere are 3 models or Types of  sender traffic shaping: 
ü Narrow-linear (NL) Senderïpacket are drained evenly distributed across the frame period .
ü Narrow (N) Senderïpacket drain closely follows SDI signal timing (no packets during VBI and VANC) .
ü Wide (W) Senderïallows increased ñburstinessò (accommodates Software -based senders).
ü The moving average is shown by the redline. Please refer to the SMPTE standard for the mathematical 

formulas.
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IP Production in the USA

ÇCanadian Broadcasting Corporation (CBC) Lessons learned:
ü Each individual (or enterprise) has a different definition of COTS (Commercial Off-The Shelf).

ü Specialized ST2110 hardware based Network Interface Cards (NIC) work very well.

ü With reference to the SMPTE 2110-21 Types: N (or even W) profiles are difficult to achieve in 
software. 

ü The best software based senders meet the N ïProfile( Narrow)  99.9% of the time, however, 
they exceed the profile 0.1 %  of the time , which can cause intermittent issues. The W- Profile 
is easier to meet. However, in practice, the software  exceeds the W-profile a small percentage 
of the time. (i.e. packets arrive late).  As a result, the W-profile sender never achieved market 
acceptance and most manufacturers do not use software based sender and instead use 
purpose-built NICs.

ü First generation gateways (those that were shipped as ST2022-6) are very limited in terms of 
functionality (# of audio streams, ability to support W senders, é).

ü ñPrecision Time Protocol (PTP)  is hyper critical é and the initial CBC design created an 
internal Distributed Denial of Service ( DDoS)! Itôs a bad idea to slave a grandmaster to Black 
Burst sync. Some gateways requires both PTP and Black Burst  sync.ò

ü CBCôs project ran over budget.
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IP Production in the USA

ÇWhile pureïsoftware based senders never achieved market acceptance, 
there are some NIC-assisted transmitters, such as Mellanox ConnectX 
that uses a special driver.

ÇThe third alternative for software based products is to use a purpose ï
built Network Interface Card (NIC), such as the AJA KONA-IP that can 
support one or two HD signals or at the high end,  the Matrox X.MIO5 Q25 
that can support one or two UHD signals.
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IP Production

Ç There are two primary IP production formats SMPTE 2022 and SMPTE 2110.

Ç Large mobile unit (OB) vendors such as, NEP, Game Creek are building only IP 
based production OB vans.

ÇNBCôs coverage of the 2021 Olympics in Japan was based on a Grass Valley IP 
/Cisco router.

ÇThe Canadian Broadcasting Corporationôs (CBC) new Broadcast Center is  
based on IP audio/ video distribution.

Lakewood Advisors LLC 89



SMPTE 2110 IP Facilities 

ÇHome Shopping -QVC Japan / USA  
(UHD/HDR overbuild).

Ç tpc UHD1 Mobile ïUHD/HDR compact 
mobile unit. 

ÇSky UK / SkySport UHD/HDR transition ï
mix of 2022-6 legacy and 2110.
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