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President’s Message

Ralph Hogan, BTS President

The 2019 NAB Show is now in the his-
tory books. There was quite a bit going
on this year, but drones were noticeably
absent. Of course, there were a few dis-
plays, but nothing compared to the last
two or three years. ATSC 3.0 was the
buzz, but unfortunately ATSC 3.0 tuners
were nowhere to be found on the show
floor. At least | did not see anything that
is currently available in the United States. Maybe we will
have something announced from the major TV manufactur-
ers at CES 2020. Several manufacturers had private show-
ings of prototype tuners in various hotels around Las Vegas.

| had the pleasure to address four participants in the
National Association of Broadcasters Educational Founda-
tion now (National Association of Broadcasters Leadership
Foundation) Technology Apprenticeship Program (TAP)
and five participants in the PILOT Technology Internship
Grant (TIG) program. The Technology Apprenticeship Pro-
gram (TAP) is a six-month program for recent college grads
with an interest in broadcast technology/engineering. The
program gives students a one-of-a-kind educational experi-
ence through paid, hands-on training at a radio or television
station and exposure to the latest technology and advances
in the industry. More information can be found at http://
www.nabef.org/tap/. The NAB PILOT internship program is
new this year. It places scholarship winners into operating
broadcast facilities for eight weeks to work alongside the
engineering team and experience firsthand what broadcast
engineering is about. The scholarship covers the salary of
the individual and the station provides the training.

The TAP and TIG participants get a deep dive into broad-
casting by attending the NAB Show during their training.
They arrive on Friday before the show and are fully im-
mersed from Saturday morning until they leave on the
following Wednesday. They hear from industry leaders,
attend sessions at the Broadcast Engineering and IT Con-
ference (BEITC), tour a local broadcast station, have a quick
“broadcast technology 101” tutorial taught by Cavell, Mertz
and Associates, attend several VIP receptions with the op-
portunity to network with industry leaders, and learn about
some of the latest advances in broadcasting. This is an in-
valuable opportunity for students just getting out of school.
All of the participants compete to be part of the annual
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TAP program, and once selected, they spend a year learning
about leadership and engineering. The placement of these
young graduates has been low. The industry should take
note that these are some of the best and brightest young
professionals who are enthusiastic and will form the next
generation of broadcasters. There are many unfilled posi-
tions at stations and we all hear that no one is applying. |
would challenge every hiring manager to create a program
where entry level programs are created to encourage these
young people to apply and have an opportunity to become
broadcast professionals.
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From The Editor

The 2019 NAB Show, expanding our coverage,

and the BVISB

By James E. O’'Neail, Editor-in-Chief,

BTS Life Member

I've just returned from a whirlwind
week in Las Vegas at this year’s NAB Show.
As usual, it was “all stops out,” and just
like everyone else who attended, I'm still
nursing sore feet and trying to overcome
some serious sleep deprivation. However,
as anyone who has ever attended this very
important showing of new technology and
presentation of new ideas in the broad-
casting arena, this is the “nature of the beast,” and just an-
other facet of the event that—over the years—you associate
with the NAB Show. (My first show was in 1977, and the
take-home feelings of both exhilaration and bodily fatigue are
all part of this wonderful and very special coming together of
people and technology each spring.)

It was very rewarding to see so many BTS people involved
with the 2019 NAB Show, not only those who staffed booths,
but especially those Society members who went the extra
mile to assist in the educational portion of the show with
some very timely and informative presentations. | also have
to offer special commendations to those who were recog-
nized for their contributions to broadcast engineering in the
form of some impressive awards. Topping the list in this lat-
ter category were the husband and wife team of Gary and
Cindy Cavell, who, respectively, received the 2019 NAB Ra-
dio Engineering Achievement Award and 2019 NAB Televi-
sion Engineering Achievement Award. Congratulations Gary
and Cindy; well earned and well deserved!

Aside from mingling with all of the wonderful people who
help to make the NAB Show what it is, what were some of
the other take-aways at this year’s event? In my opinion, top-
ping the list would be the expanding presence of ATSC 3.0.
It seemed as if everywhere | turned there was a reminder
about our new DTV transmission standard. This ranged from
a full-day Saturday off-site presentation on the Physical Layer
that was organized by the BTS, numerous BEITC presenta-
tions on various aspects of 3.0, several press conferences
with news about ATSC 3.0 rollouts and related information,
and a very visible physical presence in the exhibit halls in the
form of showings of 3.0 gear in manufacturer’s booths, a
large information center in the Central Hall concourse, and
an even larger presentation stage in the North hall. If you
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had any doubts about the arrival of this new era of television
broadcasting, the 2019 NAB Show went a long way towards
dispelling them. Also, if you didn’t make it to this year’s show,
you missed out on a lot!

Even though the eyes of the world’s broadcasters were fo-
cused on Las Vegas during April 6-11; broadcast-related news
is being made in other parts of the world too. One such
event taking place a few weeks prior to the NAB Show was
the 2019 DVB World conference that was held this year in
Dublin, Ireland. In an effort to make our Broadcast Tech-
nology publication more global, your editor was there to
provide in-depth reporting about the event, making this the
first time we’ve done so. Look for expanded coverage of oth-
er industry events too in the months ahead. Also, with this
issue of BT, we’re launching a new international radio column
which will feature news about the DRM (Digital Radio Mon-
diale) digital radio broadcasting technology in use in many
parts of the world. This has happened through the efforts of
BTS member Peter Siebert, who is the head of technology
at the DVB (Digital Video Broadcasting) organization. VWe've
received criticism in the past for publishing more television-
related articles than radio, and I’'ve been trying to better bal-
ance the situation, but up until now, no one has stepped up
to the plate to help make this happen. | would love to publish
even more content from the radio community; so if you have
suggestions, or would like to contribute a regular radio-relat-
ed column, please contact me.

Thank you Peter for reaching out to the DRM organiza-
tion on our behalf, and thanks to everyone else who contrib-
uted to this issue of Broadcast Technology.

| would like to remind our members about the upcoming
June 5-7 IEEE International Symposium on Broadband Multi-
media Systems and Broadcasting (BMSB), which will be held
this year on Jeju Island, Korea. I've attended and covered a
number of these annual events, and they are very worthwhile
and productive. I'm certain that this year’s conference will
be no exception, so if you haven’t made your plans to attend
you need to do so now, as the first week of June will be upon
us before you know it. Full conference details are available at
https:llwww.bmsb2019.org/imain.do.

James O’Neal

Editor

Broadcast Technology
|IEEEBTSeditor@gmail.org
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2019 NAB Show Draws More
Than 91,000 To Las Vegas

Next-GenTV, 5G, Al in abundance this year

By James E. O’'Neal

LAS VEGAS

The NAB Show marked its 97th anniversary this year,
making italmost as old as broadcasting itself. But even though
the show is fast approaching centenarian status, there was
nothing antiquated about the 2019 event. Everywhere you
turned there were bright and colorful LED displays, shiny
new solid-state radio and television transmitters and an-
tennas from a multitude of international manufacturers, all
the latest in audiovisual signal compression technologies,
along with plenty of news vehicles and remote trucks, as
well as new generation of smaller, better, and higher-reso-
lution television cameras, and many, many other items from
the more than 1,600 exhibitors who were vying to capture

the attention of the 91,460
Stoi

registered attendees arriv-
ing from some 160 countries.
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While this year’s attendance

figure was slightly down from

the 92,912 at the 2018 event,

it was really difficult to notice

any difference, as the exhibit

halls were as jammed as ever MNABSHOW

and it still took plenty of time

to navigate one’s way around

in the three cavernous exhibit floors and meeting spaces.

Broadcasters, Story-Telling, And Remaining
Relevant In A Connected World

The “theme” of the 2019 NAB Show was “Every Story
Starts here,” with this slogan appearing at just about every
twist and turn in the host venue, the 3.2 million square-foot
(297,290 square-meter) Las Vegas Convention Center. If that
weren’t enough of a reminder, the phrase was even embla-
zoned on attendee badges. The message is that 2Ist century
storytelling is best done through the medium of broadcasting
with its immense one-to-many reach.

Gordon Smith, NAB president, reflected on broadcasters
and their story-telling mission several times during his show
keynote address.

“There is a saying that goes, ‘everybody has a story to tell,”
said Smith as he related the relevance of broadcasting to society.

“My own NAB Show story began a decade ago—almost
to this day, in fact—when | spoke at my first show as the new
president and CEO [of the NAB].
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“On that morning, | shared the story of broadcasters’ un-
relenting commitment to always be there for their communi-
ties...to inform them...and to help them.

“[This] is a deep-rooted commitment that manifests itself
in many ways that often go unnoticed—in ways that have be-
come ingrained in everyday life for millions of Americans. Our
communities turn on the radio to find out what the weather is
like before heading to work, to learn how to help their neigh-
bors in need, or to listen to the great personalities who seem
like old friends. They turn on their televisions to watch their
favorite local news anchor and to get an unbiased report of
what is happening in their communities. And, they turn to their
local broadcasters for a lifeline during emergencies.

“This vital lifeline is the electronic thread that keeps every
community together, informed and safe.”

In his address, Smith referred to broadcasters and the
service that they render to
their communities of license as
“a story of everyday heroes,”
observing that they are part of
the American way of life, and
adding that “what you do is vi-
tal—you are indispensable and
irreplaceable.”

Smith also reflected on the
changes brought about by the
rise of the Internet and dis-
semination of news via that modality.

“...in this digital age, when people can access virtually any-
thing from virtually anywhere from millions of sources of in-
formation, broadcasters’ role in every community has become
even more critical as people search for a trusted and reliable
news source,” he said. “In the past, communities could also rely
on their local newspapers...but [that] industry has been under-
mined by the rise of the Internet and social media companies.”

Smith stated that he doubted that the Internet would
ever be able to replace the local-
ism provided by broadcasters, and
praised the broadcasters’ on-going
commitment to expose government
corruption and abuses of power
through investigative reporting.

Smith also noted that Internet
reporting would never have the
connection to communities that
radio and television broadcasters
possess, stating “[This] is why local

Gordon Smith

Broadcast Technology



PAUL SHULINS PHOTO

radio and television stations are more relevant, more vital
and more trusted than ever before.”

At the same time, Smith observed that as a result of the chang-
ing communications landscape, there is now a threat to local jour-
nalism from the large technology companies within that sector.

“They’ve bulldozed competition, used our private infor-
mation for profit and tilted the playing field against everyone
else,” he said. “And in the process, they have hurt small busi-
nesses and stifled innovation.”

Smith called their tactics a threat to journalism on the
local level and proposed two measures that U.S. lawmakers
could take to make things more equitable for broadcasters
and to support journalism “in this new landscape.”

“First, modernize outdated broadcast regulations to allow us
to compete on a level playing field with these behemoth tech and
pay-TV companies to better ensure that broadcast journalism can
flourish. And second, increase regulation on the tech industry to
ensure that these companies cannot use their market power to
stifle competition and the financial viability of local news.”

New Technology At The Show

So, aside from all of the ultra-high resolution, very bright,
large and realistic LED video imaging that seem to be present
almost everywhere as you navigated your way through the
show’s exhibit space, what were some of the other trends
observed this year?

Perhaps the biggest was the presence of the next-gen tele-
vision broadcast standard, ATSC 3.0. Both on the exhibition
floor and off, reminders of 3.0 were almost everywhere, with
new 3.0 gear being shown by a number of manufacturers, 3.0
displays in the lobby or concourse space of Central Hall, a
special “Road to ATSC 3.0” presentation stage in North Hall,
numerous 3,0-specific presentations that were part of both
the BEITC program and other show conferences and events,
and there was even a (hidden from sight) four-transmitter
single frequency network that operated throughout the
show. (See other sections of the issue if Broadcast Technolo-

Margaux Toral, Amanda Temple, and Jenn Barbato are all set
to hand out BTS-related items to show attendees as the
curtain goes up on NAB Show number 97.
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gy for more information about ATSC 3.0 at this year’s show.)

Whether broadcasters and the public are ready for it or
not, there was a very healthy dose of 8K UHD television
in the exhibit space, with venders demonstrating the latest
in image capture, processing, storage and display of this ex-
tremely high-resolution video.

Now that IP connectivity has become more or less universal,
there wasn’t as much mention of it this time round, with nearly
everyone who makes equipment offering models that com-
ply with the SMPTE ST 2110 suite of standards. For those who
doubted its role in broadcasting, the IP Showcase returned once
again to the NAB Show with wall-to-wall presentations on IP use
cases, the advantages of moving to an all-IP platform and more.

Reminders of the ongoing U.S. repacking of television
broadcast spectrum were present, but as this has now (with
the completion of the third phase of the FCC’s “10-step pro-
gram” nearing completion) become something of a fait ac-
compli there didn’t seem to be as big a spotlight on it as in
the past few shows. It seemed that more of the transmitter
manufacturers were touting 3.0-readiness than the necessity
to purchase a new rig for the repack.

In what appeared to be a small-scale replay of recent Con-
sumer Electronics Shows, the connected car and enhancing
the in-vehicle experience were on this year’s NAB Show
agenda, with a dozen or so presentations directed at vehicu-
lar entertainment and the opportunities that this opens up
for the broadcast industry.

The burgeoning field of artificial intelligence (Al) was very
much in evidence at this year’s show, as was virtualization of
facilities and utilization of the cloud.

Virtual and artificial reality are also still making inroads
at the show, particularly in the sports video arena, where
they’re being harnessed to create greatly enhanced viewing
experiences. Al is also being tapped for automatic creation of
on-field graphics and automatically registering scores and sta-
tistics, as well as speedily putting together highlights packages.

continued on page 8

ANNOUNCING NEW EXHIBIT DAYS AND HOURS!
Sunday-Wednesday, April 19-22, 2020

SUNDAY

N

NAEShow com 2020

This photo ‘says it all’ in connection with the altered 2020
NAB Show dates. April 2020 is a long way away, but be sure
and mark your calendars so that you don’t book incorrect
dates for travel and accommodations.
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If You Didn’t Notice ATSC 3.0 At The
NAB Show, You Weren’t There!

New DTV standard omnipresent this year

By James E. O'Neal

LAS VEGAS

It was very difficult for attendees at this year’s NAB
Show to ignore the presence of the ATSC 3.0 digital televi-
sion transmission standard at the 2019 show. It
seemed that “3.0” popped up at virtually every
twist and turn, indoors and out, when navigat-
ing the Los Vegas Convention Center. And there

ROAD TO

(roap T0)

Unseen and unnoticed by most NAB Show visitors was
the source of the Ch. 28 signals reaching the tiny “rubber
ducky” antennas attached to the 3.0 demod dongles.

This turned out to be yet another demonstration of one
of ATSC 3.0’s attributes—easily implemented single frequen-
cy networks (SFNs). Kelly Williams, senior di-
rector of engineering and technology policy in
the NAB’s technology department, explained
what was going on behind the scenes and how

was additional 3.0 technology on display at off-
site locations if you wanted to journey away
from mainstream NAB Show goings-on.

Within the exhibit halls themselves, more
than 40 separate showings of either ATSC
3.0-related products, or technology demonstra-
tions were available during show hours, and as
reported elsewhere in this issue of Broadcast Technology,
there were multiple tracks of 3.0 presentations and seminars
occurring during the weekend at both the convention center
and the Flamingo Hotel across town.

ATSC 3.0 ‘Rides The Rails’ With Help From An SFN

Perhaps the most noticeable (and animated) ATSC 3.0
presence within the LVCC exhibit space was the “Ride the
Road to ASTC 3.0” model railroad display that was operating
in multiple locations.

The exhibits featured miniature train cars carrying don-
gle-equipped tablets that displayed rock-steady ATSC 3.0
video as small-scale CSX engines pulled the receivers around
the circular courses, demonstrating the robust nature of the
OFDM-based off-air signal.

N

The [\/CC North Hall ATSC 3.0 presentation stage.

ATSC

3.0

it came about.

“Lynn Claudy (senior vice president of tech-
nology at the NAB) conceived it around the first
of the year,” said Williams. “We always want to
do something new here at the show, and we knew
we wanted to do some ‘on-the-air’ demo—as
we're broadcasters and we've done something
that involved being on-the-air’ for the last three years, and we
didn’t want to do the same thing we’ve done every other year.

“Lynn said ‘why don’t we build an SFN?" So we brain-
stormed on what it would take to do this and started reach-
ing out to venders.”

Williams said that John Turner of Turner Engineering was
brought in to actually design the SFN, and did so in a rela-
tively short time.

“John set up everything is his lab in New Jersey to prove it
would work,” Williams said. “Comark actually provided the
rack [of equipment]. They have a product that they’re going
to be selling which is an ATSC 3.0 ‘station in a rack.” They’d
brought it to our Cleveland site for testing, and we asked if
we could use it here and they said ‘of course.” So we shipped
it to John in New Jersey.”

This was one of three railroad-themed “Ride the Road to
ATSC 3.0" demonstrations at the NAB Show.
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ETRI's Jae-young Lee demonstrates 8K UHD video
transmission accomplished via the bonding of two ASTC 3.0
six MHz channels.

Williams explained that the “transmitters” were actually
ATSC 3.0 modulators or exciters obtained from GatesAir, Pro-
Television Technologies, and Teamcast (being sold under the
Comark name), and that the SFN consisted of four units located
in both the LVCC North Hall and Central Hall concourse.

“Our signal is originating from the ‘Road To ATSC’ booth
in the North hall where we have a small rack with ATSC
equipment, and there’s a scheduler that’s controlling—in
SFN mode—four transmitters; three in the North Hall and
one in the [Central Hall] lobby.

“From the head end we have fiber runs. We have a GPS
antenna and receiver on the roof, GPS locked, and there are
fiber runs from the headend to each transmission location
and the scheduler controls everything.

“The signal has good coverage. The modulation is set for
16-QUAM, as we wanted it to be pretty rugged and robust.
The payload is set at about 10.5 mbps pushing video at about
eight, and we’re using SurfacePro tablets with dongles from
Airwave as receivers.”

Williams added that as far as he knew, the four-transmit-
ter SFN was a first.

“We wanted to prove the SFN concept,” he said. “There
have been a few tests that have involved a main transmitter
and one other transmitter, but we essentially have a main and
three others here.”

Korea Brings ATSC 3.0 Technology To The Show
Not far from one of the “railroad” 3.0 demos was “Futures
Park,” which is home to a lot of cutting edge technology, and
Korea, as it was the first country to deploy ATSC 3.0 in a regular
over-the-air service, had a very prominent place in the “Park.”
Korea’s Electronics and Telecommunications Research In-
stitute (ETRI) was there with several exhibits of 3.0-related
technology, including a new “set-top box” for demodulating
and displaying ATSC 3.0 RF signals on an existing non-3.0 TV

Broadcast Technology

set or other video display, a UHD mobile receiver “dongle”
that supports Android, Windows, and Linux operating sys-
tems, allowing 3.0 to be enjoyed on hand-held devices, an
ATSC 3.0 gateway to provide received 3.0 content to compan-
ion devices within one’s household, and a “small-scale” or low-
power ATSC 3.0 modulator/transmitter for providing signals in
a school, hospital, or industrial environment. Another demon-
stration involved the bonding of two ATSC 3.0 RF channels to-
gether for transmission of 8K UHD (something not possible at
this time within a single six MHz channel, even with ATSC 3.0).

According to the information about the exhibit provided
by ETRI’s principal research scientist, Jae-young Lee, the vid-
eo resolution displayed was 7680 x 4320, and running at a bi-
trate of 80 mbps. The transmission capacity was achieved by
the bonding of the two six MHz channels. Lee explained that
the bonding could be accomplished using either non-adjacent
or adjacent channels.

While in the Korean Pavilion, your editor was invited to
meet with Korea’s deputy minister of Science and Informa-
tion and Communications Technology, Jang Seok Young, and
we discussed several aspects of the ATSC 3.0 “movement”
and its progress in Korea.

ypssusE=— g

Your editor meets with Korea's deputy minister of Science and
Information and Communications Technology, Jang Seok Young.

Young was asked about the very rapid establishment of a
3.0 broadcast service in South Korea versus the rather slow
start it’s seeing in the United States. Speaking through an
interpreter, he offered these thoughts:

“As compared to the U.S,, South Korea was in a better
position to roll out ATSC 3.0. Major broadcasters needed to
change their business model as terrestrial stations are losing
market in competition against paid TV service providers such
as cable, satellite, IPTV, and OTT.

“ATSC 3.0 has ability to be connected to the Internet,
so terrestrial broadcasters can provide more services and
provide better viewing experience. Also, the Korean govern-
ment put aside 700 MHz spectrum for UHD broadcasting
service. This decision drove the industry harder to launch
UHD broadcasting using ATSC 3.0 in Korea.

“From the consumer point of view, more advanced broad-
casting service can improve viewing experience. Consumer
electronics makers like Samsung and LG also pushed hard to
promote UHD broadcasting services for new product sales.”

www.ieee.org/bts
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ST
Saankhya Labs’ Vasanth Shreesha demonstrates ATSC 3.0
reception via a smart phone equipped with a dongle demod
powered by one of Saankhya’s new chips.

gy uE
The Saankhya low-power ATSC 3.0 transmitter.

Young noted that the incentive to move to ATSC 3.0 and
UHD didn’t really require a lot of debate and lengthy deci-
sion making, as it brings benefits to broadcasters, consumer
electronics manufacturers, television viewers and others.

More ATSC 3.0 ‘Dongles’ And Transmission

Although not part of the NAB Show, there was another
demonstration of ATSC 3.0 technology and progress going
on at the Wynn Hotel, a few blocks away from the Las Ve-
gas Convention Center. While the Sinclair Broadcast Group/
Saankhya Labs demonstration suite was accessible on an “in-
vitation-only” basis, a steady stream of broadcasters flowed
through it during show hours to view the Saankhya’s new inte-
grated circuit for receiving ATSC 3.0 off-the-air. The chip was
produced under the auspices of Sinclair and was premiered at
the January Consumer Electronics Show (as reported in the
first-quarter 2019 issue of Broadcast Technology).

The i.c. was designed to serve as the heart of software-
defined receivers (SDRs) and draws only a few milliwatts of
power, allowing it to be incorporated in smart phones and
other consumer devices.

While the demonstrations being conducted this time
didn’t involve phones with embedded chips, there were sev-
eral operating examples of “dongles” that were connected to
smartphones and other handheld devices.

Sannhkya was also demonstrating a complete ATSC 3.0
low-power integrated television transmitter/antenna de-
signed for pole-mounting for rapid deployment of ATSC 3.0
service in a small community.

The Biggest Year Yet For ATSC 3.0 Television

Whether it was part of the mainstream Convention Cen-
ter exhibition and technical presentation sessions, or “off-
campus” elsewhere in Las Vegas, there can be no doubt that
ATSC 3.0 is very much with us now, and very much a part of
the 2019 NAB Show experience. And as ATSC 3.0 continues
to roll out across the United States and Korea, look for an
even greater presence of the DTV transmission standard at
the 2020 NAB Show.

2019 NAB Show Draws More Than 91,000 To Las Vegas

continued from page 5

There was one very big deficit at the 2019 Show. This was
3D. And if this was why you made the April trip to Las Vegas,
you were definitely out of luck!

A New Twist On A Long-Standing Tradition

For those who didn’t get the news while at this year’s NAB
Show, don’t plan your trip to the 2020 event around the tradition-
al Saturday-through-Thursday show schedule that featured many
paper presentations, meetings, and other events on Saturday and

Sunday, and the showing of new equipment and technologies in
the LVCC exhibit halls beginning Monday morning and lasting
through Thursday afternoon. The annual six-day show, which
has followed this Saturday-through-Thursday schedule for years,
will be shortened by one day in 2020, with Saturday reserved
for many pre-conference meetings and presentations, and the
viewing of the exhibits beginning on Sunday and lasting through
Wednesday. The dates to remember when booking travel and
accommodations for the 2020 NAB Show are April 18-22.
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