OTT & Social Media PEG Impact

Cord Cutting

Opportunity to Expand Viewership
Enables Viewership Stats

HD to the TV

Interactivity

Monetization

Mobile Viewing




OTT is Mainstream

STREAMING HAPPENS ALMOST EVERY DAY IN EVERY HOME

Number of homes that Time spent streaming Average viewing days
streamed content in a on CTV for households per household spent
month on CTV in the U.S. in the U.S. streaming on CTV
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Cord Cutting Growing

CORD-CUTTERS HAVE ECLIPSED TRADITIONAL TV SUBSCRIBERS

May-21 = May-22 = May-23
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Ad-Supported Streaming Growth

AMERICANS ARE ADOPTING AD-SUPPORTED STREAMING SERVICES
AT A FASTER RATE THAN NON-AD SUBSCRIPTION-BASED SERVICES

CTV HOUSEHOLDS STREAMING NON-AD-SUPPORTED VS. AD-SUPPORTED SERVICES
MAY 2022 MAY 2023

Non-ad-supported Ad-supported
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CTV Platforms

Top 10 Connected TV (CTV) Devices Among US
CTV Households, Jan 2023

% of CTV households

2. Amazon Fire TV
3. Roku

4, Gaming console
17.5%

5. Amazon Echo Family
8.2%

6. DVR/set-top box
7.8%

7. Google Chromecast
5.5%

8. Google Home

- 4.0%

9.Apple TV

| B3

10. Other streaming device
| RE22

Source: Comscore CTV Intelligence, "The New State of TV," May 11, 2023
281871 eMarketer | Insiderintelligence.com




Monetization



Types of Monetization

e Ad Supported

e Subscription

e Transactional

e Donations

e Partner Closed Captioning Provided By
e Underwriting




Community Media Programming Monetization Considerations

e What classes of programming will Community Media monetize?

e Government Meetings
o  Off limits? other than Pay To Download/Own (equivalent of DVD days)?
o Social Media only?

® Sports

o Possible rights issues, with school district athletic agreements

e Studio Programming
e Contributed Programming

o Revenue Sharing



Overview of Platforms & Providers



OTT Providers

Includes LIVE

YouTube TV

Hulu TV

Amazon Prime Video
Sling TV

DirecTV Stream
Philo

Fubo TV

Pluto TV

On-demand

e Netflix*
e Individual Networks
e (Custom Channels

O

(@)
(@)
(@)

Amazon Channels
Roku Subscription
Hulu Add-ons

Apple TV / App Store



OTT Advantages

User Experience (UX)
Interface Consistency
Recommendations
Personalization

Cloud DVR O —

Ad Flexibility '] JRRe 3
Measurement ; — o

Access Anywhere oo e

POPULAR SHOWS

39
Quality of Service (QoS)
Owning the Pipes
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OTT & Mobile App Platforms

@

£ Download on the GETITON
‘ App Store » Google Play




Example Apps



Download on the

App Store

¢

Mobile App - App Store

App Store Preview
NNPS-TV
Newport News Public Schools TV

Designed for iPad

Free

View in Mac App Store 7

Screenshots irad iPhone Apple TV

Search, Search,

DApStV. NRpS’ V.
P e P e

Home Videos Playlists ~Categories Home Videos Playlists ~Categories Home Videos Playlists ~Categories

RSP Live Programming (1 Video)
-
This Just In #571: Week of o Hﬂ,
February 1, 2021

Added 6 days ago

z, NNPS Graduation 2020 (6
2090 oo veeon

Sports Highlights: February Updated 8 months ago

2021 i e

Added 9 daye ag0 A Our Shows (6 Vdeos)

e NNPS-TV Live Webstream
This Just In #570: Week of S
January 25, 2021

Added 14 days ago

Live Stroam
This Just I (57 Videos) NNPS-TV Cox Channel 47/Fios Channel 17 Live webstream

Show More (s Live webstream of NNPS-TV Cox Channel 47/Fios Channel 17,
the television station of Newport News Public Schools.

Playlists
57— S

Family Tips for Virtual
ve Programming Learning ( Videos) Updatod 5 yoars ago

(1 Video) ; Updatod 3 months ago
= Updated 5 yoars ago

School View (69 Videos)
NNPS Graduation 2020

Updated 2 months ago



Mobile App - Google Play P> Google Play

> Google Play | search

Categories v Home Top charts New releases

NNPS-TV - Newport News Public
Games Schools Television

Kids Education

Editors' Choice € Everyone

Account This app is available for your device

Payment methods [}] Add to Wishlist Install
Play Points

My subscriptions

Redeem

Buy gift card

My wishlist

My Play activity

. THIS JNSTIN
Parent Guide /v ey = 5 X

o Bm< s
This Jus I #573: ek ofFebruary 15,2021

Public Schools.




Example Amazon Fire TV & Amazon.com

— amazon & — Hello, Jesse Returns 1

— | ~~—prime S ==. Account&lLists~ &Orders Prime~ %= Cart
[l lEe Whole Foods Pantry  Gift Cards  Browsing History ¥ Help Jesse's Amazon.com New Releases Best Sellers Today's Deals Get orders together in fewer boxes
Princeton 08540 .

Appstore for Android ‘Amazon Coins Fire Tablet Apps  Fire TV Apps ~ Games  Appstore Family  Your Apps & Subscriptions ~ Help

=

OPillPack  Your medication

by amazon pharmacy

Learn more >

‘4 @827
« Back to results (Rublic
Live TV LVETV 3 ‘:umv ’ ~%a p
\ (publfft public @ (public public
, &\, o S\/.(wn,: 2= TN W R K}\/,.(ﬂ
4 commu_?y ~ discover engage discover

Click image to open expanded view

See all Applicatid

Contact Develop|



Apple TV - Example Series Episodes & Playlists

This Just In z 1

'This Just In' is a weekly show that quickly highlights some of
the exciting happenings in the NNPS school district. See the } THls JUST IN " | [
various 'This Just In' archives playlists for older shows from newport news public schools -
May 2016 through 2019. A
E 3
-
———— . 8

7
e

This Just In #574: Week of

February 22, 2021




Roku

Themes Travel

HappvyKids:

HappyKids.tv

HappyKids.tv is a FREE and
SAFE app designed to Educate
and Entertain kids. The content
is...

+ Add channel

xample Roku & Roku Channel Store

How it works v What to watch v

TV en Espafiol 4K Editor

peacock

Peacock TV

Download Peacock and stream
hundreds of movies, your
favorite TV series, and
exclusive Originals

service is for
shopping -
know and ne

+ Add channel

Products v Support v Activate a device Sign in b

New & Notable Recommended >

PPEG.TV

Community Television
. . 2

Chapters (1 of 6)

Wellesley Media Corporation

WigllesleygiMiedia Presents:
ard of Salectmen's Meeting ﬁ
[ )
Ju

L A
Chapter Start: 20min

Wellesley. Public-Media streat
lays all in high,efiritionsat

local at\[ chanpels in hi
channels and on denfand
www wellesleymedia org

Board of Selectmen Meeting
July 16,2019

pm  Favorites >

Vote Town Election Dates
SHOW MORE =

Vote Fire Department Promotions
SHOW MORE =

DPW Reparing Church Street
SHOW MORE =

Vote 2019 Wellesley Place Affordable R...
SHOW MORE =

\/Aata MI D Annaintmant



Example Website Video Player
CAM] Watch ~ Listen v Create

Watch

Share /Save El ¥ A

Watch us on Xfinity 66/966HD/967 | Verizon 29/30 | Roku | Apple TV | PhillyCAM TV




Automatic Publishing From Playout

P @ https://yoursite.org

¥

TeLVuE HyrPERCASTER® AIO B200OO

Configuration Workflow Rules

Workflow Rules

Name Active? Actions
All Meetings - Local Archive v E/: -i- [ﬁ

Daily News - Publish, Share zul

Football - Publish zul

MEDIA
EXCHANGE

Town Meetings - Publish, Archive.org, Share r_": -i @




Automated Social Streaming

Streaming Rules

Name
Gaming to Twitch
Meetings to YouTube & Facebook

Sports to YouTube

Actions

Zul
Zul
Zul

« @ 2 o



Promote Apps and Where to Watch

Add the app of your choice to start start streaming or viewing on demand right now

Roku:
Search the Roku Channel Store for “Public Media Network” and add the app.
Click here to sign-in to your Roku account and add Public Media Network to your lineup.

Apple TV:
Search the Apple TV App Store for “Public Media Network” to download your app and add it to your Apple TV device. ST R EA M I N G
Click here to go to the app in the Apple Store.

Fire TV:
Search the Amazon App Store for “Public Media Network” to download the app and add it to your Fire TV device.
Click here to go to the app in the Amazon App Store. = Streaming Hub

= You can stream APTV's TV channels and watch our programs on-demand on our:

Apple i0S mobile device: = YouTube Channel

Search the Apple App Store for “Public Media Network” to download the app and add it to your Apple mobile device.
= Roku app*

Android mobile device:
Search the Google Play Store for “Public Media Network” to download the app and add it to your Android mobile device.

Click here to go to the app in the Google Play Store. the Roku or Apple TV App Stores

your local
community on

N Five - LIVE

- PN Four - LIVE Watch on your favorite device

PAAN Three - LIVE

Charter 187-191
AT&T UVerse 99
Roku, Apple TV, Fire TV
Mobile




Distribution Technology Primer



Content Delivery Network (CDN)

e Why not just deliver streaming video from your facility?
Bandwidth & Bottlenecks

e Example - if you have 50Mbps Internet Upload (out to Internet)
o Adaptive Live Stream - Add Up the Rates
m 1920x1080 at 2.5Mbps
m 640x360 @ 1.25Mbps
m 416x234 @ 256Kbps
m  4Mbps total
o  MAX 12 simultaneous viewers!
o  And no room for anything else!

Deliver Once to CDN (4Mbps)
CDN does the rest

Lowers Latency by copying close to viewer RSl
Push vs. Pull, Firewall

Akamai, Lumen, CloudFront, Fastly...

Public Internet

Edge Servers



Streaming Protocols

e How streaming is delivered over

Internet or Network

e Delivery Protocols X » BITMOVIN
o HLS, DASH, CMAF, WebRTC 64%
o Transport (TS) vs. Fragmented MP4 (fMP4)

e Ingest Protocols
o RTMP HLS, DASH, WebRTC

e Adaptive Bit Rate (ABR)

Multiple resolution/bitrate versions
Seamless switch based on client bandwidth
Goal is to avoid buffering

What you see watching Netflix when quality
shifts

e Latency Considerations

40%

O O O O

HLS MPEG-DASH RTMP SMOOTH CMAF PROGRESSIVE WEBRTC
STREAMING STREAMING



Low Latency Protocols

HLS won out for simplicity, broad compatibility with Web/Internet infrastructure
o Web Servers, Web Protocols, Web Browsers (HTML5), ABR Support

Prioritized View Quality and Experience over Latency

But HLS naturally leads to higher latency 30-60s fairly common
o  Segment sizes, Playlist Sizes, HTTP R

Newer Low Latency Protocols EE g
o MBI DL 35 — so
o  WebRTC <1s WEBRTC
- L
T e
3% 3> BITMOVIN

NOT USING LOW LATENCY STREAMING

37%

;



1% >>> BITMOVIN

83%

Video Codecs

® Codec - coder-decoder ——

e Encoder compresses -

® Decoder decompresses . -

e MPEG-2 — AVC/H.264 — HEVC/H.265 ' ' . ' e
o0  About 50% more efficient each step | 2o | oo

® AV1 around 20% more efficient vs. HEVC B . - -

® Spatial + Temporal Compression . »»» BITMOVIN
O  Spatial - kind of like JPEG on each frame r —
o0  Temporal - “macroblocks” r r .

® Licensing B - .

® Browser/HTML5 Video Compatibility  H

e Vs. Containers
o0  Transport, MP4, MOV, AVI, WebM, Matroska Be ke wrec-2


https://en.wikipedia.org/wiki/HTML5_video

Audio Codecs

ot > BITMOVIN

42%
L 15%
12% n%
8%
AAC DOLBY MP3 DOLBY DOLBY FLAC DTS:HD OPUS MPEG-H VORBIS
DIGITAL AC-4 ATMOS DTS X 3D

DOLBY DIGITAL+



Encoders, Transcoders

e Encoders
o “Uncompressed” video in - SDI, Analog, NDI*
o Input — Encode — Output
o  Compressed video out
o Live
m Compressed IP/streaming video out
m  RTMP, HLS, Transport etc...
m Streaming, Contribution
File
m Compressed Digital File
m MPEGTS, MP4 etc.
e Transcoders
o Compressed video in / Compressed video out

o Input — Decode — Encode — Output

o  Changes format - codec, resolution, bitrate etc...
o

o

O

Live - IP/streaming video in & out
File - Compressed Digital File in & out




Backhaul

Remote Site — Master Control

Ethernet, Microwave, Cellular, Baseband

IP - LAN vs. Internet

Fixed vs. Mobile Remote

Internet / Noisy Networks, Low Latency
o SRT, RIST, LRT, Zixi, ARQ
o Forward Error Correction (FEC)
o “Push” delivery with “Handshake” retry
o UDPvs. TCP

e Station Bandwidth (Ingress)

YouTube, Facebook as backhaul

S[RT ket >>

TRANSPORT




Live Streaming 24x]

Encode Channel output
Station Bandwidth

CDN

Set and forget




Live Event — Station — Cloud

Encoder at event location

Scheduled, Manually & Auto Triggered
Start/Stop (Encoder, Automation)
Record locally (backup)

Record Master Control

Publish for VOD

Service Auto Capture Live for VOD

Streaming/
OTT

Encoder Cable Hand-off

Station

Playout/Record




Live Event — Cloud — Station

Encoder Cable Hand-off

Encoder at event location

Scheduled, Manually & Auto Triggered
Start/Stop (Encoder)

Record locally (backup)

Service Auto Capture Live for VOD
Playout / Record from Cloud

Station

Playout/Record

CDN/OVP




Multiple Destinations

Brute force - Multiple Encoders
Single Encoder, Multiple Streams
Single Encoder, Local Distributor
Single Encoder, Cloud Distributor
Bandwidth Considerations




Simulcasting

Wowza

restream.io
switchboard.live

castr.io

LiveU Matrix

Teradek Core

Wirecast Restream
Playout Vendor Solutions
On Premise vs. Cloud
Transmux vs. Transcoding
Adaptive Bit Rate (ABR)

X

M.

‘i



Live Streaming for Program Distribution

PEG Peer to Peer

Tune into neighboring station’s relevant events
Ditch the Satellite Receivers and related fees
Classic Arts

Free Speech TV

Democracy Now! (New - 8AM daily live stream)
NASA TV

YT Live

FB Live

Licensing

el L
|



Captioning

e Most OTT & Social platforms support captioning

e Files

o  With embedded “608/708” captions (baked in), normally preserved on upload
o  Already have sidecar captions (text file), can be uploaded with the file
o No captions - platforms can automatically generate (Al captioning)

e [ive

o  With embedded “608/708” captions (baked in), normally preserved when streamed live
o No captions - platforms can automatically generate (Al captioning)

e Al captioning continues to improve, from Free to Affordable
e Human captioning services also exist for File & Live, much more expensive
e (CC quality can differ based on underlying Al engine, and quality of the audio



Captioning - Beyond Accessibility

Captions open up new user experience and searchability
Caption Transcript Search - like “Google” for meetings
Next Up: Searching the Video Images themselves!
Browser search for YouTube

Videos Series

This is the public meeting of the Kalamazoo Public Schools,

=
~

> 1 ) 0242/ 23037 B & A < % Gz .

Kalamazoo Public Schools - March 17, 2022 Kalamazoo Public School
Board meeting

Updated about 3 hours ago

Search... Qsearch

Playlists

() Synchronize Video and Captions

Displaying 46 results for search term: "Schools" %

This is the public meeting of the Kalamazoo Public Schools,

00:14:12
will be no further changes or movements between schools.

00:15:04
Last Wednesday, each of our elementary schools held a morning,

00:15:14
schools to hear from the principal.

00:15:32
Our award-winning Loy Norrix High schools deck up professional
business

00:18:46
Kalamazoo Public Schools is a vibrant district.




Artificial Intelligence (Al) Applications

AUDI|O TRANSCRIPTION AND SPEECH-TO-TEXT

43%

TAGGING AND CATEGORIZING VIDEO

E— as%
PERSONALIZATION

EE— 4%
IDENTIFY SCENE OR SHOT BOUNDARIES

E a5
VIDEO QUALITY OPTIMIZATIONS

EE— 33%

OBJECT DETECTION

N 33%.

RECOMMENDAT|ONS

30%
QUALITY OF SERVICE (QOS)

24%

NO PLANS TO USE Al/ML

12%

OTHER

g

»» BITMOVIN



