Next Gen TV

Why I m in Hunt Valley Maryland...

Fred Baumgartner
Director Next Generation Deployment
ONEMedia - Sinclair
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A genius mouse and his stupid sidekick try to conquer the world
each night.

Stars: Maurice LaMarche, Rob Paulsen, Tress MacNeille |
See full cast & crew =»

Reviews ‘ A, Popularity

37 user | 8 critic 2,702 (& 209)

GINENMeda

OPEN NETWORK ENABLED




Big Things

'OTA Broadcast Station

 Not Backward Compatible

OTA BROADCAST PIPES

e Feeds a Router, nota TV
e Or a Device C )
e Or a “Granny TV” Dongle "

Household
Gateway

Basic TV

Mobile Devices

GINE J
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Bootstrap A321

e System Discovery and Sighaling
e Describes the modulation waveform

e Everything else can be changed
e -15 dB below noise is OK
* Emergency warnings go here

Bootstrap Signal
1
4

Post-Bootstrap Waveform
1

hd

Frequency

Time

Figure 4.1 General physical layer frame and bootstrap structure.

GINE

OPEN NETWORK ENABLED



ATSC 3.0 Document Structure

SECTIONS

ATSC 3.0
“Parent”
Standard

A/300

Delivery
Watermarking & Fingerprinting

Essence (A/V/Captions)

Personalization
Companion Devices
Security

Common
Boilerplate

A/301

List of Standards
Sys. Disc. & Signaling: A/321

PHY Layer D/L Standard: A/322

PHY Layer U/L Standard: A/323

Delivery, Signaling, Sync & FEC: A/331 |

Service Announcement: A/332 |

Service Usage Reporting: A/333 |

Audio Watermark Emission: A/334 |
Video Watermark Emission: A/335 |
A/V Watermark Payload: A/336 |

Video Standard: A/341

\
Audio Standard: A/342 |
Captions & Subtitles: A/343 |

App Signaling & Triggers: A/337 l

‘ App Runtime Environment: A/345 |
Personalization Standard: A/346 |
Companion Devices: A/338 |

Security Standard: A/360

2N\
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Dictionary

extensible

ex-ten-si-ble
/ik stensab(a)l/ @

adjective
adjective: extensible

able to be extended; extendable.
"an extensible architecture designed to accommodate changes

Translate extensible to  choose language 4

Use over time for: extensible

GEINENMeda
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New Broadcast Community Cloud System Architecture (SDN/NFV)
Channels (2-36) USA

BMX Entity is Master (see next slide) ATSC 3.0
\ Broadcast 5.0
BMX ( A
Business Function Waveforms Built Here
4 Management\ l \.
Regional AWaveforms Emitted Here

Services _
(OSS/BSS, Software-defined :> Data-center :>
Spectrum Controller

Analytics, (NFV/SDN based)

KDashboards)J
Service requests ﬁ ﬁData

Licensed Spectrum Business Models | Broadcaster/Content
Providers/CDN

Tenants A
BMX: Broadcast Market Exchange Battery Powered Devices
I i

NFV: Network Function Virtualization TR

SDN: Software-defined Networking !
BSS: Business Support Systems
See gg&uwe!mqgg details

IP Data enters Here

0SS: Operations Support Systems




Nationwide Community Cloud Architecture using “BaaS”

Global monitoring, alert/alarm
generation and automation
integrated with the OSS function
and the NOC dashboards

BMX Entity is Master

Central Cloud
(OsS)

i OSS, wide services spanning
Sharing Spectrum Business Models regions, Media Management,
' : FCAPS, System Services, Fault,
BSS, SLA, Charging Spectrum : 0 Logging, EMS, NMS
Management, Visibility how ] :
Baas tenant spectrum resources : [}
being utilized, business model : :
execution SS s 0 R -
4 egional Cloud
]
: ‘-.-.-.-.-.-.--> NGBP ”BaaS" -.-.-.-.-.-.> Baas IP Data enters Here
' - IP Core/C-RAN - Tenants
]
: ATSC 3.0 (A/321) (Broadcasters)
Under BMX Orchestration (Network Slicing) Regional Content Providers
spectrum released per SLA, real- (((.:») @°») H National Content Providers
time scheduler coordination H MNO/MSO Interwork, IoT, TBD
with BMX IP Flows to '
Waveforms (Network Slicing) 0
] : SLA Provisioning, Monitoring,
’ E Analytics, Reports
: BroadcaSt Front Ha u' 4 Charging S8, Independent
] » . .
; SFN’s Baseband I/Q | Business Models Under BMX
:  VvHF/uHr Wa T~
]
]
] . -
; (Universal Exciters)
Part of C-RAN Accepts I/Q,
g CCC0C000000 Control Plane (SDN) DAC, all Analog Processing BaaS

Capable Multiple Waveforms Tenant d
TDM via A/321

Data Plane

See NAB Visiagn-paper.mare details



Web-Scale IT Broadcast Regional Data Center

Top of Rack Switches
| \ | | | --
4444 444 444 444 = WE; SCALE -
L] L1 L1 |
Waveformg Built Here
Virtualized Network Functions (VNFs)

O O O O

Row of Server Racks NFV Infrastructure (NFVI) NFV

Management
' Virtual Virtual Virtual and
Yout Applications Compute Storage Network Orchestration
A

Virtualization Layer

OpenStack Dashboard

il ] OPENSTACK

CLOUD CPIRATING SYSTEM
> S
@m ——.Ei_" 0

oS ' Hardware resources
U
Newarking stonge aveforms Built Here

A
Openstack shared Services \J Common Basic Cloud Computing Architecture

Standard Hardware I

GINENeda

OPEN NETWORK ENABLED



Web-Scale Broadcast Regional Data Center

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

Input Packet @ @ @ @ @

Stream VNF1 VNF2 VNF3 VNF4 VNF6
from Input Router Firewall DDOS [ Caching
Content ‘ function function function
Provider

network

Waveforms Built Here Physical
=

Layer VNFg VNF8 VNF7
: MAC ALP Input Queue
Processi ng Scheduling Processing Management

VNF= Virtual Network Function

ORROBRO

What use to be built as HW boxes such as Gateways / Exciters is now inmntiaﬁékm S BN R D

vieda



PLP Service Chaining or Network Slicing in Cloud

Network Slicing Regional Data Center
Diverse Elastic IP Core
Broadcast Services Broadcast - : \
l Waveform CN Slice #1.
. . -1 NFl/,—-——‘ NF3 e
- J
I RAN Slice #1 L ___. 2 CN Slice #2
D Device A ——— - J _ - | NEF— NF2
/——‘
- J
Device B 4 CN Slice #3
"n b s S i MNE1 MNED
WEARADLE TECH RA]“. Sii(p‘n"? jrm— Tl & ™l J
Y,
Device C
@ CN Slice #4 )
NF2 L
Device D - )
A Fixed Access | | \ /
Stice#1 i ~~— CN Slice #5 )
N %\_/—\
Device E '%«E\Fixed Access | ;
Slice #2 ! -
-~ K CN Slice #6 )
™ N %) "‘_—'——'\
SDN/NFV and Network Slicing is “Holy Grail of 5G in Future” N Y

UrFEN NEIVWUHK ENABLED



5G C-RAN Equated to Broadcast C-RAN
Radio Access Networks (RANSs)

Remote Radio

ikl
Head (RRH)

Sl 5G C-RAN
/ __7 \

/ \

o N\ IR

Sect07 \ "
\

\

Cells

Broadcast C-RAN

Waveforms Built Here

5G C-RAN
Edge Data Center

Digital Baseband
(SDN/NFV)

~ Waveforms Emitted Here

Potential Area
Inter-cell Interference to
Mitigate

Optimized Unicast Traffic

—
Optimized Broadca% ORK ENABLED



Hybrid Network Slicing and Diverse Services

1/Q d
aseban
\ Broadcast C-RAN

Software

- 1 L Aw
A ce ¥ B~ u /J /Y T
s —> ! \J\%\ Signal)  Repositories
~
R .
& VHF/UHF ( NFV Catalog of Functions @
& Spectrum )
‘/> (2-36) Big Data Baa$s Ten
i IP Flow

Audience
Interface

Customer
Management
Subsystem

==-- Interface.--—---

- \
APIs APIs

- —————22DfI33U[ -— - ———-

quge &!;swmapiefmg details



New Broadband Broadcast Business Opportunities
Leveraging New Architecture

4K
ULTRA HD
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* Mobile 1t
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s ONE il

Saankhya Labs S

ONE WORLD MOBILE DTV SC

Zaankhya Labs' SL300x iz designed 1o be the most techinclogically advanced hobids DTV Systern ¢
(S2Z) in the industry. The full festured fromt-end Z0C integrate: WHFUH® RF tuner, baseband DT
dermcdulator, decoder/de-jgadeaygr memeory and Anslog to Digitsl Comverter (ADC/DAC) fna o
nackags

SL300 will be the industry's first Software Defined Radio (SDF) SOC that can support &l the leadir
hiabile TV and Broadcast TV standard: incduding the upcoming ATSC 3. With focus on Maobile-F
the SOC iz decigned to deliver high performancs in static, mobile and muitipath envircrimnents.
Powered by Saankhya Lab:” award-wirring, patented L0OR architscturs, SL300x iz power efficent,
foot print device targeted for uze in avarety of DTV receiver appiications that indudes hMobile phi
Tablets, Automeotive entertainment system:, et top boxes, Home theatres and Digital Televisions.
Additionalty, the SOC also supports Advanced Emergency Alert to &d and azsict in deployment of
Advarced Warrirg ard Responze network infrastructure acrocs the werld.

& www ssankhysishs.com gL Bengalury 350043, Indin [ +91-20 4522 1000 @ info@saankhyslabs com
2 2017 Saankhys Lobs. A8 rights ressrved.

<

Trarcport Ziream (TS imarfacs) Z2rial ¢ Parale

v ['C /LRl Zlave interface for programming, code

BASEBAND DIE download and conrel path from extamal
Procesior

v' IRl macter for interfacing to system-level
COMECNENTLS

v" JTAG and UART for diagnostics and debug

v" RF imterface to antznna

AVAILABILITY

/' 5L300x BLOCK DIAGR.AM \ v" ltandard BL[e imterfacs to apphcation
RF TUMER proceszon Ty Lot
DME

v Lampling in Q2 2018

e Sinclair-funded ATSC 3.0 chipset under
development

e SDR-based allows flexibility

 Mobile first version available for Holiday 2019
devices

e Sinclair’s offer of up to 1 million free chipsets per
OEM

OPEN I\JETWDFIK ENABLED



1,000,000 Chips
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POV: OTT on Current Internet

* ISP
- $

e Potentially Walled Fixed Moblle
* Wireless Network Spectrum Limited

- CoN |

e Expensive Edge Servers

Uplink

* Infrastructure Lags Demand

GINE Ve
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POV Next Gen Internet

e 3.0 is a Wireless Overlay of the

Internet Fixed Mobile

e Perfect for NetFlix (all OTT)

e Extremely Economical Broadcast

e Customers don’t need an ISP |” Next Gen Broadcast

 Unlimited Subscribers Next Gen

e Max QOS _MNO

Next Gen

e Broadcast is “Enhanced” to OTT M

e All the “Web” features

OPEN NETWORK ENABLED



POV Next Gen Internet

e Requires Gateways
e Requires 600 MHz Portables Fixed Mobile
e Depends on Others for Return

Broadcast
Next Gen

MNO
Next Gen

Broadcast
Next Gen

I

ENENledia
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So, what's your

favorite band?

GINE
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VHF

e Lighthouse * The path for VHF is different
e Nightlight
e STL

e Serious Sinclair Patents
e Feed 6 SFNs

e For a very long way

e Until Sporadic E hits

e Cheap Wireless Mics
e Garage Doors
e Remote Thermometers

GINE
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e Lighthouse — 8 VSB “Condo” of
refuge

e Nightlight — Last 8VSB station(s)
standing

e Spotlight — Beacon — 15t Next
Gen cluster.

GINE
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Mohu Leaf 50 Flat 50-Mile Indoor HDTV Antenna

(207)

Some 3.0 SFN physics

$46.99 sc055

Show only Mohu items

e \VHF is not UHF

e Low V antennas are BIG

e UHF does Mobile
 VHF does rural homes

- . A AT

OPEN NETWORK ENABLED
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Where Advertising Dollars Go

Internet

Broadcast television™ 40.5

Ped

Cable television®* 25,

>Fladi|:| 172
Mewspapers 18.7

Magazines*** 12.8

Cut of home 3.4

Video games 1

Cinema 0.8

0 5 10 15 20 25 30 35 40

Adwvertising revenue in billion U.5. dollars

©) Statista 2016

GINENMedia
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Digital Ad Insertion

=rgb,

DIGITAL
RGHTS
MANAGEMENT

MIDCLUEWARE

s
£
i

PACKAGER

ORIGIN
SERVER

CONTENT DELIVERY NETWORK (CON)

PACKAGER

OPEN STACK INFRASTRUCTURE

fase ey
| i\ s
i N )
OPEN STACK G B OPENSTACK SR pipccncr
OASHBOARD = =
rewen e NETWIAm <rrnane

GINENeda
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Digital Ad Insertion

$8.98 Walmart :::

First Response Early Result
Pregnancy Test- 2 CT
(2529)

2-DAY SHIPPIMG
FREE STORE PICKUP TODAY

OPEN NETWORK ENABLED



<

Back to search results

& Have one to sell?

Listed in category:

Consumer Electronics >

Sell now

Home Surveillance > Digital Video Recorders, Cards

8CH Channel Digital Video Recorder 960H D1 HDMI DVR For Security CCTV Camera USA

@ 1 viewed per hour Be the first to write a review
ltem condition: New E2 B | Add to watch list
Quantity 1 2 available X .
a J 55 sold / See feedback Seller information

Ixxstore88 (72591 %)

price US $33.85 Buy It Now 98 t, Positive feedback

4+ Follow this selier
Add to cart
Visit store il Ixxstore88

Qualifies for: [ ] 3-year protection plan from SquareTrade - $8.49 St oiae Taiiie

74 watching © Add to watch list

AdChoicas[>
WHICH TAMPON WILL YOU CHOOSE?

* Add to collection

100% buyer satisfaction 55 sold More than 95% sold

Shipping

Delivery: Estimated between Wed. Aug. 2 and Tue. Aug. 15 @
Payments: PayPal |visa & E“‘;

Credit Cards processed by PayPa

PayPal CREDIT
Get more time to pay. Apoly Now | See terms
See details

wﬁu Personal Loans, Get $1k-535k in 24hrs | Learn More

Returns: 14 days money back, buyer pays return shipping | see details

edi’s

NETWDFIK ENABLED



@ the ONION'

Mohu Leaf 50 Amplified Indoor HDTV... e

NEWS IN BRIEF 10.417 VOL 53 ISSUE 39

Stunned Family Watches As Grandmother Wolfs Down
Sandwich In 33 Minutes

ENENMedia
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SFENSs

e The third knob — more power
more payload/penetration

e 2 Use Cases
e Portable

e (Cars

 Smartphones OOH

* Gateway
* Living Room

e Smartphones In Home

e Everything

loT even

Millersburg

Mount Unien

Winchester

Front Royal

Culpeper

Fredav‘ickshulg

Lykens

LEBANGN

Lexinton Park

SEETONY Mobile Service Availability
Flestwood . >=64 dBuV/m
READING o PRINGETAN [ sFN Added Coverage
POTTSTOWN rentor BB Existing Coverage

PHILADELPHIA

PHILADELPHIACAMDEN | Power sum

@®  Site Diel-NAB2k16
MINGTON SFN3 (Power sum)
Calculation date: 2016-03-31 21:19:13

Method: Power sum
Salem Cell size 100 m

VINELAND INPUT FS, CHANNEL
BALTIMORE, MD - WNUVY 40 - future 2 - fWllERP (90% 10m), 40

Bridgeton, . Midpoint’ - Site2
point’ - Site2 (90% 10m), 40
piltville Site3 - Site13 (90% 10m), 40
Siteb - Silef (0% 10m), 40
Sited - Sited (90% 10m), 40
Sited - site (90% 10m), 40
Wildwood

Lewes

Princess Anne

Pokomoke City

_ T
eqa

OPEN NETWDFIK ENABLED
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SFNs are about Shadows & Angle of Attack

Formation of shadows

GINE
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Making the 3.0
Transition

e SFNs are a big part of 3.0’s potential

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

* 3.0is not backward compatible

e BUT Displays are forward compatible
* Dongle / gateway

e Chicken & Egg scenario
* Transmission
e Devices/dongles/gateways

e Hot Buttons
e Mobile
e UHDTV - HDR = Immersive Sound

0

GINE

OPEN NETWORK ENABLED



Classic 3.0 Transition Thinking

Three basic transition “tools”

Simulcasting Channel Sharing Receiver “seeding”

WXXX
WYYY,

WXX WXXX
i U s
ATSC1.0 ATSC 1.0 ATj)((:X:)L(.o .‘_ —

ChB(@ ChB(@ ChB(@ -

ATSC3.0 ATSC1.0 ATSC3.0
* Unclear motivation for
 Used for DTV transition * Degrades/reduces existing service  device manufacturers

* Requires 2X spectrum  * Requires extensive broadcaster * May require broadcaster

* Not enough available collaboration investment

OPEN NETWORK ENABLED



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

—,

7’

ay— -
S -
B _> :\\
= )

UHDTV
Primary

E _

ay—p» >
- .-"-'- y
£ g .t.l{_. “

y

> NN
Ny
B

>, = - _-"'. ..‘.-i

Seconday—»

=
=
=

T T T O

Station Station Station Station Station
A B C D E

This is the end game...

Seconday—p»- [

Seconday—p» ' AN 7.
ay’

Seconday—»

Mobile

UHDTV- - PRI
y—> BN
y-

Seconda

'
4
i
©
o
c
o]
o
Q
n

econday—p RN/
>

Mobile
—UHDTV-
Primary
UHDTV-
Seconday—»
Primar
Secon
Mobile
Second
Mobile

Secon
—UHDTV-

GINE
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Today
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Step 1, the ATSC 3.0 “Lighthouse”

@) @J @) (@

A AA
Vi N I
RN L Yoo —
IS Q C'o-d/ ----- 'cs'cs'cs 'CS'D'D
Q 3 oy @ Mo M M
L o & cec g § il 0b; /e 10bile
0 = Q < novo Q) (D u, f'U
2R mmm

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

@ @ @ W

v I S B
o8 8 =8
Se%-%%h/l/ble MOb//e S;gl-\;obl -O-O-O 'O'Cj'cj
%(%)vg 0.'0)': wc‘/")$ cncncn
| T l||| ||||
Statio Stato W Stato —H Stato —H
B
This is so those devices work outside of the store DNE

OPEN NETWORK ENABLED



Step 2, The Conversion Continues

@ @ @)

0 £l o 3833 oE8

= e « @© © (

3 o0, c c/I//Ob. cEccc <

= I %5 cef8 8 Ve £38388 B
5 @) S ) QOO0 DD w O D

ey
1
/|
(o9)

_ % 10X
7
7
Station Station Station Station
A C D

This is about making those big TVs work DNE
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Step 4, the last 8-VSB

g, 883 S FoS8g8e
SNy 8%, 33888
S T o= S\& & Lo39sS
| nwm | nonuom
Station Station Station Station Station
A B C D E

This is all about supporting the last 8-VSB viewers

GINE
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Step 5, The New Normal

9|IqON
-—Aepuodas
-g—/Aepuodas

Al\cmE:n_

<@~ -ALHN—

9|IqO0N
<@ -ALAHN—
<—Aepuolas
<—~ epuolas
<—Aepuolas

A!cmE:n_

S[IqON
<—/epuodas
<—/epuodas
=frewnd
<@—/epuodas
<@ -ALQHN—

Albmc.:oomm
<—ALepuodas
<@ -ALAHN—

-g—/epuodas

Al\cmE:n_

<@ -ALAHN—
-—/Aepuodas
9|Iq0N

Station
E

Station
D

Station
C

Statio
B

Station
A

OPEN NETWORK ENABLED

GINE

no one will even remember 8-VSB

This is the end game... Soon,



The Problem with Mobile 3.0

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

&.—._:J
—a

a‘?&t € ltel

T - -Mobile- - -

\
I\fe{iLon Sprint JI’/

GINE
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OTA Coverage is Round
DMAs are Not

The basic philosophy of 3.0 is to “jump over”
ISPs, MVPDs...

GINE
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OTA Coverage is Round
DMAs are Not

MVPD'’s role is major in ATSC 1.0

GINE
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Add SFN Support

Booster
Good for pumping up intensity ‘
Booster
Station
Doesn’t help with extending coverage

GINE
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r

Booster

h

@

Statio

SFN to Cover DMA

Booster

Booster

Booster

Booster '

Booster Booster
Booster

Booster

Booster

N
GINE
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Next Gen Testing

 What MOD/CODs are magic?
e How much?
e 30’

e Shadows

GINE
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* Big Bang
e https://en.wikipedia.org/wiki/73_(number)

In mathematics |zat)
T3is
» the 21st prime number. The previous is seventy-one, with which it comprises the 8th twin prime.
= a permutable prime with thirty-seven.
+ astar number [l
» the largest minimal Primitive root in the first 100 000 primes. In other words, if p is one of the first 100,000 primes, then at least one of the primes
= the smallest prime congruent to 1 modulo 24.
« an emirp, meaning that the reverse of 73, that is, 37, is also a prime number 2 73 is the 21st prime number while 37 is the 12th prime number.
» the smallest prime with a composite sum of digits, in base 5
+ palindromic in bases 2 (1001001,) and & (111;)
the only prime repunit in base 5 (111;)
+ 73 iz the smallest factor of the first composite generalized Fermat number in base 10 (10° + 1 =10,001 =73 = 137).

Also

= The number 21 has prime factors ¥ and 3. The number 21 in binary is 10101; 7 in binary is 111, 3 in binary is 11, and seventy-three in binary is 10
Additionally, both 73 and its mirror, 37, are sexy primes twice over, as 31, 43, 67 and 79 are all prime numbers.
» Every positive integer can be written as the sum of 73 or fewer sixth powers {see Waring's problem)

In science et

The atomic number of tantalum

1 astronomy [ =dit]

Messier object M73, a magnitude 9.0 apparent open cluster in the constellation Aquarius
The New General Catalogue object® NGC 73, a barred spiral galay in the constellation Cetus
The number of seconds it took for the Space Shutle Challenger OV-099 shuttle to expleds after launch.

* 73 is the number of rows in the 1,679-bit Arecibo message, sent to space in search for extraterrestrial intelligence

In other fields [ean;

T3is also:

the number of days in 1/5 of a non-leap year.

The year AD 73, 73 BC, or 1973,

The number of books in the Cathalic Bible 71

Amateur radic operators and other morse code users commoenly use the number 73 as a "92 Code” abbreviation for "best regards”, typically whes
palindrome - {--- - - - - --- .

dlso known as 73 Amatewr Radio Todsy), was an amateur radio magazine published from 1960 to 2003

73 was the number on the TV Torpedo Patral (PT) boat in the TV show McHale's Havy

T3 is Sheldon Cooper's favorite integer in The Big Bang Theory for its mathematical properiies

The registry of the U.S. Mavy's nuclear aircraft camier USS George Washington (CWM-73), named after U.S. President George VWashington.
Na. 73 was the name of a 1950 children's television programme in the United Kingdom. It ran from 1982—1985 and starred Sandi Toksvig
Pizza 73 is a Canadian pizza chain with 51 stores

Game show Match Game '73 in 1973

Fender Rhodes Stage 73 Piano

Sonnet 73 by William Shakespeare

The number of the French department Savoie
On a CEB radio, 10-73 means "speed frap at...

In sports jeat)
= Ininternafional curling competitions, each side is given 73 minutes to complete all of its throws
» In baseball, the single-season home run record set by Bamy Bonds in 2001
= In basketball, the number of games the Golden State Warriors won in the 2015-16 season (73-2), the most wins in NEA history.
» MFL: In the 1940 NFL championship game, the Bears beat the Redskins 730, the largest score ever in an NFL game. (The Redskins won their p
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When does 3.0 come to an end?

 Most Technologies have a Life Cycle
* Most of 3.0 is Extensible
e “3.0 lasts as long as it is a good use of the Spectrum”

* 3.0 at roll out “wastes” a lot of Spectrum
e Based on Protecting Contour — Not Provide Universal Coverage

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