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This will be my last “President’s Message” 
as the Broadcast Technology Society’s presi-
dent. My term will close on Dec. 31, 2022, 
and I will be succeeded by president-elect 
Paul Shulins. The last couple of years have 
been challenging for BTS with Covid-19 
travel restrictions, canceled conferences, 
loss of revenue from the IBC, and moving 
to a virtual meeting and conference environ-

ment. Most of that is behind us now, and we are starting to see 
travel to conferences and meetings. The IBC is beginning to re-
cover financially, and the industry is scheduling more and more 
face-to-face events. Many companies are also re-evaluating their 
travel policies, but still have travel restrictions in place. We will 
continue to see hybrid events moving forward as this has prov-
en to allow global communications to grow at a reduced travel 
expense and the ability to include greater participation from a 
larger, more diverse geographic area. 

BTS is a member and part owner of IBC, ATSC, Radio DNS, 
and 5G-MAG, representing our global technology involve-
ment. We participate in standards development and industry 
collaboration to further the future of our partners. During the 
past two years, we have participated in the following events: 

• ABU DBS 2021

• NAB Show 2021

• IBC

• 5G FED Conference

• 18th European Digital Forum

• Broadcast Asia

To support our Young Professionals, BTS has offered a 
number of events:

• The 2022 BTS Graduate Student Workshop, Oct. 18, 
2022, a virtual event, hosted by Rafael Sotelo

• The 2022 IEEE BTS YP Workshop hosted by the 
University of Basque County, June 14, 2022

• The University YP Webinar, Broadcasting: The Past and 
the Future in the Connected World, April 12, 2021, with 
presenters Peter Siebert, broadcast industry advisor, and 
Madeleine Noland, president of ATSC

• YP Initiative Education webinar “Broadcasting: The Past 
and The Future in a Connected World,” Aug. 19, 2021

The Distinguished Lecturer program has also been active 
with these DL virtual events:

• Multi Sensorial Media Broadcasting, May 3, 2022, with 
Maurizio Murroni presenting

• Commercial and Technical Aspects of Next Generation 
Video Coding (NGVC) Technologies for Broadcast and 
Broadband, March 24, 2022, with Peter Sibert presenting

• “Can I Really Protect My Broadcast Station From 
Ransomeware?” with Wayne Pecena presenting

• “Power-based Non-Orthogonal Multiplexing in Next 
Generation TV & 5G” with Dr. Liang Zhang presenting

I am proud of the work that the Society has done over 
the past two years. We have had an excellent ExCom who 
has worked diligently with BTS staff between AdCom 
meetings to adjust to the changing times and challenges 
that have cropped up. I look forward to 2023 and how 
the industry will continue to come back and grow in the 
world’s economy. 

Ralph Hogan
BTS President

rhogan@ieee.org
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From The Editor
Celebration Of  Two (Widely-Spaced) Broadcasting 
Milestones And Some Musings About Integrated Circuits

As we near the close of 2022, it’s very 
encouraging to note the progress that has 
been made in past year or so in the rollout 
of ATSC 3.0 or “NextGen TV” in the Unit-
ed States. The number of markets with 3.0 
service is increasing by leaps and bounds, 
with signals expected to be available in 
more than 
70 televi-

sion markets by year’s end, 
allowing most of the coun-
try’s television audiences to 
experience the manifold ben-
efits that come with the new 
DTV transmission standard. 
Advancing this milestone even 
further is the news that Hi-
sense has now joined LG Elec-
tronics, Samsung and Sony 
in manufacturing NextGen-
capable receivers. More good 
news on this front comes 
from the Consumer Technol-
ogy Association, which re-
ports that some 4.5 million of 
these new sets are expected 
to make it into U.S. homes be-
fore 2022 is over. Of course, 
the transition to NextGen TV 
is stymied by lack of spectrum 
that has necessitated agree-
ments between broadcasters 
in most every market to es-
tablish a” lighthouse” station 
and transfer program streams 
around accordingly. This is an 
awkward and kludgy arrange-
ment at best, but given the loss 
of TV spectrum to the broad-
band wireless providers, it’s 
the best that can be done, and 
it is working in terms of de-
livering 3.0 to potential view-
ers (and adopters). However, 

there are some suggestions within the industry now perhaps 
a line in the sand needs to be drawn as to ending this hybrid 
1.0/3.0 transmission situation altogether. The FCC, in its of-
ficial blessing to the airing 3.0 signals a few years ago, did not 
specify a definite date for sunsetting the two-decade-old U.S. 
ATSC 1.0 “mainstream” over-the-air DTV delivery standard. 
With the encouraging news about NextGen TV market avail-
ability and set penetration, perhaps it’s now time give some se-
rious thought to set a date for pulling the big 1.0 shutoff switch.

That Other TV Milestone
Recently, I’ve examined 

several very significant broad-
casting historical “firsts’ on 
this page, and, as I’m writing 
this near the end of October, 
can’t ignore an early-Novem-
ber event from 86 years ago. 
This is, of course, the startup 
of the world’s first regularly 
scheduled “high-definition” 
television broadcasts, by an 
organization that’s still very 
much with us, the British 
Broadcasting Corporation. 
The Germans were broad-
casting television on a fairly 
regular basis before the BBC 
got into the act, but were 
anything but HD, as a 180-
line standard was employed. 
In truth, the “Beeb” went on 
the air Nov. 2, 1936 with a 
240-line service, but this was 
in the name of “fair play” to 
accommodate the two Brit-
ish television contenders, 
Baird Television (John Logie 
Baird’s company) and EMI 
(which had strong ties to the 
Marconi Wireless Telegraph 
Company). A coin toss placed 
Baird at the historical start 
of scheduled BBC television 
broadcasting, with plans to al-
ternate between his 240-line 
mechanically-scanned system 

By James E. O’Neal, Editor-in-Chief,  
BTS Life Member

As part of readying the Alexandra Palace space suitable for 
television in 1936, the BBC had this mast erected at one end 
of the large building. The original low-band VHF “sound and 
vision aerials” were removed long ago, but the tower remains 
as an historical landmark.
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and the 405-line all-electronic 
EMI system. (Of course, this 
added greatly to the cost and 
complexity of the early Brit-
ish TV receivers, as they had 
to accommodate both stan-
dards.) Surprisingly, Baird’s 
system was a better perform-
er when it came to scanning 
motion picture film, but the 
overall superiority of the EMI 
system forced an early end 
to these “A/B” comparisons, 
with the BBC continuing to 
broadcast 405-line television 
for the next 50 years (with 
the exception of a shutdown 
mandated by WWII). 

Both the BBC and the 
ATSC are to be congratulated for their foresight and hard 
work in initially getting “first-gen,” and later, “NextGen TV” 
on the air.

The Lowly (And Mostly Unappreciated) ‘Chip’
We’ve all certainly aware of the global “chip shortage” 

which first started making the news a couple of years ago. 
This has been linked to many factors including integrated 
circuit production facility fires, the extremely cold weath-
er that hit Texas in early 2021, causing power outages that 
shut down operations of chip fabricators in that state, a big 
upsurge in demand for chips due to demand for computers 
and associated electronic devices brought about by the pan-
demic-driven remote working and distance learning, as well 
as a plethora of other causes, which has created a “perfect 
storm” of sorts in terms of getting chip-dependent items to 
market, including a lot of new high-tech vehicles. (Even global 
climate change has impacted production, as a lot of water is 
required in the process.)

While a lot of effort and money has been and is being ex-
pended to get production and delivery of integrated circuits 
back to a pre-pandemic “normal,” the experts predict that it 
this won’t happen until 2024 at the earliest. Meanwhile, the 
manufacturers of all of those wonderful chip-dependent de-
vices are soldiering-on as best they can to work around the 
slowdown in i.c. production and deliveries.

I mention this, as I (and I assume many of us in the broad-
casting sector) have more or less taken semiconductor chips 
for granted. When I was a high school and college student 
in the 1960s, transistors were finally being developed to the 
point that they could take over some of the jobs long held 
by vacuum tubes. There was some amount of “buzz” in the 
industry trades about the advent of newer solid-state de-
vices that could replace groups of transistors and associated 
passive components, with the goal of making electronic de-
vices smaller and more reliable due to the need for fewer 

connections and connectors. 
However, it was not until the 
decade of the 70s that inte-
grated circuits and the real-
ization of what they could do 
began to really take hold. I 
distinctly recall my first pur-
chase of a 741 operational 
amplifier (opamp). (This chip 
was designed by the Fair-
child semiconductor folks in 
the mid-1960s, but—like the 
transistor—they didn’t really 
become available to hobby-
ists until several years later.) 
Now I was certainly aware 
of operational amplifiers and 
what they could do, but my 
frame of reference were the 

ponderously big boxes in the engineering labs built around 
vacuum tubes and myriad associated components. All of a 
sudden, that had changed and here was a device I could hold 
in my hand that was about the same size as an ordinary TO-
5-cased transistor.    

After this initial bit of “marveling” passed, I began to build 
things with the both the analog and digital chips that were 
becoming more and more available, affordable, and varied in 
the things they could do. Also, I couldn’t help but notice the 
new broadcast gear coming in the door that incorporated 
more and more of these tiny pre-packaged circuits.

What sparked my musing on chips was the downsizing of 
some of my library and the sorting through of a large pile 
of older magazines. One of these that caught my eye was 
the November 2001 issue of the IEEE Spectrum, which 
featured a story (“Extreme Ultraviolet Lithography: Will It 
Be Ready In Time”) on what might become a brick wall in 
the evolution of “Moore’s Law” if this then-new technology 
for chip fabrication could not be adequately perfected. The 
article predicted that extreme ultraviolet (EUV) lithography 
might be ready in 10 to 15 years or so, but expressed some 
amount of pessimism due to the physics and mechanics of 
working with EUV technology. (EUV is something of a mis-
nomer, as the wavelengths involved, around 13 nanometers 
(nm or one-one thousandth of a micron), are really in the 
soft x-ray portion of the spectrum.) These exceedingly short 
wavelengths can’t be focused by ordinary optical lenses, re-
quire special high-power lasers and plasma creation for their 
generation, and, complicating the process is the contamina-
tion of the special mirrors that are used for focusing by par-
ticles created in the laser plasma process.

This 21-year-old article sparked my interest in EUV chip 
production, with its forecast of a possible breakthrough in 
the technology by perhaps 2010 to 2015. Some research 

continued on page 13
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BTS And DVB Partner In IBC 
Conference Session
Speakers examine broadcast platform changes, 
delivery specifications and more

AMSTERDAM
After a long break of three years, the IBC conference and 

tradeshow opened its doors again here on September 9. This 
was a long-awaited moment for many, as we all had missed 
meeting friends, business partners and new customers at this 
event for a long time. 

An important part of the IBC show is the annual technical 
conference, where industry experts report and discuss the 
latest trends and future technological directions. As in past 
years, the IEEE BTS has organized a half-day conference ses-
sion. Considering the relevance of standardization and that 
today’s standards will be the products of tomorrow, the BTS 
partnered with DVB, the European broadcast standardiza-
tion organization in putting together the program. The ses-
sion title was “DVB: Shaping the Future of Television,” and 
the event was moderated by BTS’s vice president of confer-
ences, Peter Siebert.

In the proceedings, six DVB offi-
cials and experts reported about the 
latest developments and strategic 
direction of that standards develop-
ment organization or SDO. The first 
speaker was the DVB chairman, Pe-
ter MacAvock. His presentation—
“DVB: still setting the standard for 
media delivery?”—set forth his views 
of the current status of broadcast, 
with MacAvock pointing out that the 

traditional 24/7 live broadcast modality is being threatened by 
video-on-demand (VoD) services. He observed that while the 
average viewing time for broadcast television has steadily de-
clined, it has increased at a constant growth rate for VOD 
services such as “YouTube” and subscription VOD services. 
MacAvock stated that as a consequence, broadcasters don’t 
invest in “broadcasting” anymore, and noted that their focus 
instead is on linear and on-demand online services. He ob-
served, however, that commercial broadcasters have to realize 
that online advertising revenue is miniscule when compared 
to “classical” broadcasting, and noted that it is fair to say that 
broadcasters subsidize the investment in VOD services with 

their traditional broadcast service. MacAvock explained that 
the future that the DVB organization is trying to embrace is 
based on the trend to Internet Protocol (IP) based delivery. 

In his presentation, MacAvock admitted that there are 
already several organizations with a strong foothold in this 
area, but stated that he is convinced DVB can play an impor-
tant role. 

Keeping DVB Relevant
The next speaker, Emily Dubs, who is head of technology 

in the DVB project office, explained how DVB will be a rel-
evant contributor for IP-based content delivery. 

She first presented an OFCOM study comparing delivery 
cost between broadband and digital terrestrial television, or 
DTT, delivery, noting that in some scenarios now the cost 
of broadband delivery per user is lower than that obtained 
with DTT and this trend will become more pronounced in 
the future. 

Dubs stated that as of 2026 in 
all DTT scenarios IP-based delivery 
will be the most cost-efficient tech-
nology. As a consequence, the DVB 
organization is working on the nec-
essary specifications for IP-based 
delivery. Most relevant is a mecha-
nism for finding these services. Dif-
ferent from classical digital broad-
cast a receiver cannot perform a 
channel scan to find all available ser-

vices. With DVB-I, a technology was specified to address this 
problem. DVB-I specifies how information about services can 
be combined to a service list and where to find such service 
lists. With this information the receiver can present a list 
of available services to the end-user and also tune to such a 
service. Broadcast as well as broadband delivered services 
can be combined in a service list. The technology is therefore 
well suited to support also hybrid broadcast and broadband 
reception. Besides DVB-I, additional technologies have been 
specified by DVB for IP-based delivery. The DVB-MABR pro-
tocol supports multicast for delivery of live broadcast over 
IP. In addition, DVB-NIP specifies a native encapsulation of IP 
packets for DVB-T2/S2/C modulation replacing the classical 
Transport Stream (TS) encapsulation. 

By Peter Siebert

Peter MacAvock

Emily Dubs
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Making Matters Easier For The TV Viewers  
(And Broadcasters)

Next on the program was TP Vision’s Peter Lanigan, who 
chairs the commercial DVB group for DVB-I. Lanigan provid-
ed additional information about DVB-I, explaining that when 
television sets are equipped with a native DVB-I protocol 
stack, then broadcaster-specific apps are no longer neces-
sary. He said that DVB-I-enabled sets will find the relevant 
services (channel guide), then present an electronic pro-
gram guide and allow the user to select the channel of their 
preference. Lanigan added that this will spell the end of the 
TV viewer having to switch between apps in order to view 
content from different providers. Lanigan noted that this ap-
proach has advantages for all involved parties, with manufac-
turers only having to implement the DVB-I application and 
no longer being required to support multiple apps. He said 
that it would also do away with the need for broadcasters to 
develop specific apps, relying instead on a common DVB-I 
app that is supported by all devices. 

Lanigan noted also that with 
such an implementation, end-users 
would no longer need to operate 
several apps, instead selecting con-
tent through the DVB-I interface on 
their viewing devices, which could 
be a TV, smartphone or tablet. He 
observed too that DVB-I is not only 
useful for standalone OTT delivery, 
but also in hybrid broadband/broad-
cast use cases, adding that for the 

user it is transparent as to whether a service is delivered via 
broadband or broadcast. That user will see one service list 
which presents all available options. 

Lanigan said that the first version of the DVB-I specifi-
cation was published three years ago, and since then, many 
organizations have become interested in the new technol-
ogy and have tested it in various field trials. He stated that 
in support of these activities, the DVB Project has provided 
a reference client implementation which is available free of 
charge to interested parties. He concluded by stating that 
this application has been deployed in various field trials orga-
nized by German public and private broadcasters, Mediaset 
in Italy, and also by IRIB in Iran. (Reference implementations 
and further information about DVB-I and related field trials 
are available at www.dvb-I.tv.). 

Next up was Thomas Wrede, who also reported about 
DVB’s IP-based specifications. 

Wrede, who is chair of the DVB Commercial group for 
satellite (DVB CM-S) and also with the Technology Vision 
Consulting UG, offered a look at the IP-based broadcast de-
livery solution for DVB-S2/S2X and DVB-T2 delivery, DVB-
NIP. He noted that since the beginning of digital broadcasting, 
the MPEG-2 transport stream has been used for AV delivery. 
The recent trend to consume AV content on handheld de-
vices such as smartphones and tables has now triggered a 

need for IP-based delivery. Wrede said that by using IP en-
capsulation instead of an MPEG-2 transport stream offers 
several advantages, noting that most relevant of these is that 
it provides interoperability and compatibility for all modern 
consumer devices by seamlessly blending broadcast and OTT 
delivery. He added that in addition, it enables new use cases 
such as feeding 5G or terrestrial transmit towers and public 
Wi-Fi hotspots via satellite. 

Wrede reported that work on 
DVB-NIP started with the defining 
of use cases and commercial re-
quirements in CM-S, and the result-
ing Commercial Requirements (CR) 
document was approved in April 
2020 and was followed by work on 
the technical specification, which 
was published in February 2022 as 
DVB BlueBook A180. He said that 
in line with the DVB toolbox ap-

proach, this specification is based as much as possible on 
already existing DVB technologies, and noted that the NIP 
specification covers IP encapsulation and signaling for distri-
bution of AV content for DVB-S2/S2X- and DVB-T2-based 
broadcast delivery schemes. 

He said that broadcasting with DVB-NIP is expected to 
reduce costs and will complement OTT’s one-to-one distri-
bution. Wrede cautioned, however, that the market intro-
duction will be confronted with various challenges, as DVB 
NIP is not backwardly compatible with existing broadcast 
systems, requiring the simulcasting of broadcast services. He 
said that on the equipment side, NIP-Gateways need to be 
developed and deployed and when it comes to TV devices, 
and it will take some time before the new technology will be 
integrated. 

Based on this, Wrede stated that the first steps in mov-
ing in this direction is the creation of greenfield service plat-
forms by satellite operators and the development of profes-
sional and consumer NIP gateway devices. 

5G’s Role In Broadcasting Discussed
DVB is not only working on IP related technologies but 

also in bringing 5G Broadcast and the DVB service layer to-
gether. In connection with this initiative, DVB has joined forc-
es with 5G MAG by creating a Joint Task Force (JTF DVB & 

5G-MAG). This group is working on 
recommendations on how to align 
5G Broadcast and DVB-I. The next 
presentation focused on this, with 
an important driver in this initiative, 
Qualcomm’s Thomas Stockham-
mer, providing an update. 

Stockhammer observed that 5G 
Broadcast was developed at the re-
quest of various broadcasters and 
manufacturers to be able to offer 

Peter Lanigan

Thomas Stockhammer

Thomas Wrede
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a broadcast-friendly solution in 3GPP which would provide 
downlink-only transmissions from the high-power high-tow-
er (HPHT) infrastructure that’s typically used for DTT. He 
noted that the most relevant features as defined in 3GPP 
Release 14 and 16 provide SIM card-free operation, capabil-
ity to create wide area single frequency networks or SFNs, 
a receive-only mode, and free-to-air reception. He reported 
that the necessary changes to allow operation in the relevant 
UHF broadcast bandwidths of 6-, 7- and 8-MHz are now in 
preparation. 

Stockhammer said that first implementations of 5G 
Broadcast are now available from Rohde & Schwarz (trans-
mitting equipment) and Qualcomm (handheld receivers). He 
reported that several field trials are also taking place in vari-
ous countries, with one important trial occurring at the May 
2022 Eurovision Song Contest held in Turin, Italy. There both 
local and remote participants could follow the show on hand-
helds provided by Qualcomm via 5G Broadcast. Stockham-
mer said that the current 5G Broadcast solution provides 
the physical layer, but does not specify transport and service 
layers, with this being accomplished within the JTF DVB 5G-
MAG group, which is currently working on an ETSI Techni-
cal Recommendation (TR) addressing the requirements for 
the technical group to provide specifications for network 
and client-side interfaces and APIs between broadcasters 
and network operators, as well as client devices. He noted 
that 5G-MAG is also working on the necessary reference 
tools for validation and verification, with these tools being 
developed in an open-source SW Project. Stockhammer 
concluded by stating that all with these activities AV broad-
cast becomes an integral part of the wider 5G ecosystem 
and will benefit from 5G features such as edge computing, 
authentication, and interactivity. 

Another important topic for video distribution is video 
coding. The final session speaker was Dolby Laboratories’ 
Jason Power, who is also chair of the DVB commercial group 
for AV coding (DVB-CM-AVC, and provided an update about 
the latest developments in this area. 

Power noted that the main driver for new video codecs 
is the need to provide improved viewer experience in con-
nection with both UHD (4k and 8k resolutions) and High 
Dynamic Range (HDR) at reduced cost and data rate re-
quirements. He reported that in following the usual DVB 
approach, the CM-AVC group began by defining use cases 
and commercial requirements covering broadband and 

broadcast delivery. Power stated 
that an important goal is to re-
duce the data rate while keeping 
the video quality the same as com-
pared to the current HEVC video 
coding scheme. He said that there 
should be a saving of at least 27 
percent for 4K broadcast and that 
five UHD services need to be fitted 
within a T2 multiplex, versus the 
current three services that can be 

accommodated. He added that for broadband delivery of 
4k content, the 30 percent in data-rate reduction goal is 
the group’s goal, and reported that DVB has identified three 
candidate video codecs that are commercially qualified for 
addition to the DVB toolbox based on claims about their 
features and benefits, subject to technical and IPR valida-
tions. Power listed these codecs as follows:

• AV1, which has already been adopted widely in devices 
and is used by global OTT service providers 

• AVS3, which has adoption in China and could extend the 
market reach of DVB solutions

• VVC, which brings greatest efficiency gains and has robust 
industry backing via MPEG

Technical work has progressed quickly. The DVB Codec 
Toolbox BlueBook A001 was updated in February 2022 with 
VVC, and in July 2022, with the addition of AVS3. The speci-
fication of the BlueBook update for AV1 and validation of 
compliance to the CRs and DVB’s IPR rules is underway. A 
new version of the corresponding ETSI specification (TS 101 
154) us scheduled to be published in due course. 

A Successful Event
The “DVB: Shaping the Future of Television” program was 

well attended, with about 75 participants. It was also quite 
interactive with question and answer sessions that resulted 
in some engaging discussions. All responses and comments 
that were received about the event were very positive, dem-
onstrating that broadcast technology is a relevant topic and 
will remain so. Innovation is still occurring, and the IEEE BTS 
will continue its cooperation with standards development 
organizations such as the ATSC and the DVB.  

A video recording of the event is available at: DVB: shaping 
the future of television | Video | IBC.

Jason Power
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Making The Most Of ST 2100 
Requires Effort
A broadcaster, a consultant and a media 
IP authority offer thoughts on the issues that must 
be addressed when deploying SMPTE ST 2110.

One could get hungry while listening to Andrew Starks, 
Alliance for IP Media Solutions (AIMS Alliance) board 
member and director of product management at Macnica 

Americas, talk about where the Media & Entertainment 
(M&E) industry is on its journey to IP in general, and 
SMPTE ST 2110 specifically.

By Phil Kurz
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“Thinking about where we are 
in a 24-hour day with our adoption, 
we’re probably somewhere around 
breakfast time,” he said. “If midnight 
was when we first tried—when we 
made things as easy as possible with 
SMPTE ST 2022, we’re at breakfast 
time with ST 2110,” he said.

But before broadcasters unroll 
their napkins and pull their chairs 
to the breakfast table for a heaping 

helping of SMPTE ST 2110 to replace SDI workflows, there may 
be a few things to consider—not the least of which is that while 
the industry may be past the early adoption phase of the IP 
standard, there are still a number of issues that can or do arise.

None of this, or what follows, is to say ST 2110 isn’t suc-
cessfully in use today. It’s simply to acknowledge there are a 
range of issues that must be accounted for before systems go 
operational. For broadcasters coming from the plug-and-play 
world of SDI workflows, that can be eye opening.

What’s written here is based on a real-world implementa-
tion of ST 2110 and the experience of a consultant and some-
one actually helping to guide the direction of IP for media. 
While it may be impossible to identify everything a broad-
caster must consider based only on their experiences, the is-
sues presented are not uncommon and should be anticipated 
when thinking about deployments.

Fox Sports And The World Cup
Fox Sports relied on ST 2110 to produce its 2022 FIFA 

World Cup coverage from Qatar. Its production commit-
ment was massive, operating from 12 different venues, the 
International Broadcast Center (IBC) in Doha and four dif-
ferent stages with more than 20 cameras, production switch-
er and two additional 
control rooms devoted 
to supporting its digital 
footprint and shows it 
provided for Twitter and 
its online partners.

“The IBC is our hub 
for everything,” said Kev-
in Callahan, vice presi-
dent of field operations 
and engineering at Fox 
Sports, who was inter-
viewed weeks before the 
event. “Anything that has 
to do with host coverage 
will be processed there.” 
That includes ingest for 
features to be edited in 
Los Angeles, ingest for 
the Fox MAM archive, 
inserting the clock on 

match coverage and integrating the 
broadcaster’s own coverage ele-
ments, such as its announcers for 
match feeds. Both the IBC and Fox’s 
main stage location were full of ST 
2110 systems that are connected to 
each other via compressed JPEG 
XS. Any SDI was converted to ST 
2110 before being added into the 
production workflow.

Central to the IBC are four fly-
packs with 20 racks specially built by the broadcaster for 
easy transport. These were populated with ST 2110 process-
ing technology, and the top half of each folded down, so the 
racks are 62-inches high for shipping and thus capable of fit-
ting on the lower deck of an airplane. 

“When we were looking at the future designing the sys-
tem, we chose IP,” he said. “We were able to run simultane-
ous 3 Gig and 12 Gig workflows, so we have our standard 
1080p as well as our UHD 4K 12 Gig running at the same 
time throughout the system. As more and more sources go 
12 Gig in the future, the system can still perform.”

While adopting ST 2110 to protect against untimely ob-
solescence as the industry evolves, Fox Sports, in the short 
term, needs the system to perform today. Callahan has 
identified several issues that had to be addressed before the 
World Cup began. Many are related to how different vendors 
have implemented ST 2110. He observed that different imple-
mentations can create problems.

“One of the nice things about SDI is there was a stan-
dard put out many, many years ago and everybody adhered 
to it,” he said. “With 2110, there are specifications, [but] 
specifications leave a lot of room for interpretation we are 
finding out.”

ST 2110-7, the spe-
cific standard within 
the 2110 that deals 
with redundant paths 
to protect against sig-
nal loss in the event of 
a failure, is an example. 

“There are multiple 
ways to meet the stan-
dard, and to get that 
failover you expect will 
be different for different 
vendors,” said Callahan.

Achieving the level of 
protection envisioned 
for 2110-7 for every 
component in the sys-
tem simply may not be 
doable. 

“The engineers on 
my staff and I have had 

Andrew Starks Kevin Callahan

Outside view of the 2022 Qatar World Cup International Broadcast Center.

Fo
x 

S
po

rt
s

nbts_4thQtr-dummy-v3.indd   9nbts_4thQtr-dummy-v3.indd   9 12/8/22   9:23 AM12/8/22   9:23 AM



10

Fourth Quarter 2022  Broadcast Technology

the conversation: ‘We’ve never had this before, is this worth 
it in terms of a particular device?’”

While the engineering team “ultimately finds a solution 
and moves on,” they will reach a point where they “have to 
live with it [not having 2110-7 redundancy for some devices],” 
he said. 

Such interoperability issues are not confined to 2110-7, 
however. “Another issue we have been battling is payload 
ID—something that’s not a 2110-only issue, but is when you 
get into advanced formats like HDR and 12G,” said Callahan.

It is essential that payload IDs are recognized and passed 
through all of the different pieces in the system. Certain piec-
es of equipment, however, will rewrite the payload IDs to 
something that is incorrect, requiring operators to correct 
the errors manually or tell the receiving device to ignore it 
and restamp it with the correct payload ID on its output, 
Callahan noted.

Another area is discovery and registration. “NMOS works 
and is fantastic in terms of discovery and registration, but 
there’s still a lot of work we are doing to update the NMOS 
tables and the like,” said Callahan.

Better NMOS implementation and support would cer-
tainly help with orchestration which has proven to be “quite 
time-consuming,” he said, adding one person has spent 
months defining all streams, senders and receivers as well as 
all associated information.

Orchestration has proven to be quite time-consuming. 
“We have massive spreadsheets defining all of our streams, 
all of our senders and all of our receivers and what they are 
addressing, what their information is, what they are register-
ing as NMOS,” he said. “That’s where there still is a lot of 
work to be done in the IP realm.”

Setting up network switches to pass Precision Time Pro-
tocol (PTP) is quite important, and if overlooked can cause a 
“very unfavorable result,” he cautioned. 

Looking back at the design, implementation and setup of 
the ST 2110-based live production flypacks, Callahan offered 
one piece of advice: “plan, plan, plan.” 

“We were lucky. We are working with Diversified, and 
we have great engineers on our team. They were able to find 
most of these gotchas,” he said.

More ST 2110 Perspective
Deloitte also consults media and entertainment compa-

nies on cloud and ST 2110 deployments. From interoperabil-
ity to payload ID, many of the issues Callahan has encoun-
tered sound familiar, observed Deloitte’s lead consultant, 
Frank Albano. 

“It’s very possible you are going to have an interoperability 
issue,” he said. “While interoperability is not that bad of an 
issue, it just feels painful because it means you have to figure 
out what the issue is.”

A portion of the Fox Sports Qatar World Cup 62-inch rack multiple flypack IP setup.
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If M&E enterprises have the mon-
ey, they should do proof-of-concept 
(POC) testing before making final 
decisions about which ST 2110 tech-
nology to integrate into their final 
systems to head off interop issues, 
he advised. If not, having a great re-
lationship with the control system 
vendor is a must.

“I’ll give you an example. One 
vendor in their SDP [Session De-

scription Protocol] file identified the number 1 as 1, but 
another identified it as 1.00, which created a problem,” he 
explained. “So that one little line where it said put a value 
1, 2, 3, 4, the value might be 1.00 and the other might be 1, 
and they just don’t work. It’s not devastating. It doesn’t take 
down the network, but it’s still painful.”

The good news is vendors are all open to working togeth-
er to resolve these interoperability issues, he noted.

“It works 98 percent of the time, but there is going to be 
a situation where no one has yet taken Vendor C and used its 
technology with Control System A. You may be the first to 
use it, but once it’s done, it’s done. I would hope in five years 
you are not going to find these problems,” he said.

Addressing orchestration, as Callahan explained, is a lengthy 
process, but one that is manageable, according to Albano.

“You have to fall back on your implementation team if 
you’ve outsourced a team, as well as the control system 
software team. The first question will revolve around the 
flows—what’s going to be required of the system to meet 
the needs of the facility, which can be very time-consuming,” 
he said.

AIMS board member Starks recommends that broadcast-
ers not forget about SDI equipment and networks as they 
are considering their control plane. “That’s something that 
we don’t do right now, but it is needed because if you can 
represent your SDI router and the SDI gear and the IP gear, 
now you can see the full system,” he said.

Doing so would put an end to engineers having to put on 
their SDI hats to deal with one set of problems, and their ST 

2110 caps to solve problems related to the IP-based network. 
“It just becomes a management headache. There are solu-
tions for money out there that fix this, but I think it would be 
nice if there were a more coherent way to represent hybrid 
ST 2110-SDI systems,” said Starks.

Beyond a hybrid of SDI and 2110, there’s the issue of Pro 
AV equipment that frequently is used in broadcast and broad-
cast production for a variety of jobs, ranging from simply 
wanting to plug in a laptop and feeding video wall displays, 
to lighting, and even pyrotechnic control systems, he noted.

“ST 2110 flat out does not work in that environment,” he 
said. “It was missing quite a lot, and it was just tuned to syn-
chronous broadcast. The AV world is much simpler. So, we 
[AIMS] started IPMX.”

IPMX, or the Internet Protocol Media Experience, carries 
compressed and uncompressed video, audio and data over 
IP networks. The protocol, consistent with ST 2110, allows 
users to “dial back” certain requirements, like setting up PTP 
clocks, and take advantage of plug-and-play operation, which 
does away with interoperability issues, he noted.

Fade To Black
The SMPTE ST 2110 suite of standards has moved beyond 

the early adopter phase as more broadcasters and other 
M&E enterprises adopt the standard. However, at this point, 
issues with interoperability, orchestration and other aspects 
of the standard remain.

Over time, as all of the possible combinations of ST 2110 
equipment find their way into systems and unexpected dif-
ferences in implementation of the standard are revealed and 
corrected, today’s interoperability headaches will recede 
into memory. 

Orchestration will likely get easier over time as well as 
new tools to document all of the devices on the network of-
fer assistance and NMOS continues to improve.

One day, these issues will be a distant memory, likely re-
garded as the necessary growing pains of reaching maturity. 
Until then, next up in Starks’ analogy is lunch. When will that 
arrive? “When it’s better than what it replaces. That’s the 
goal to make it better in every way than it was,” he said.

Frank Albano
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New possibilities along with new issues in the cloud

IP adoption for television workflows is by no stretch 
limited to SMPTE ST 2110. The cloud, whether public, 
private or on-prem, increasingly is being adopted for a 
range of workflows in broadcasting—from contribution 
and production to scheduling, playout and distribution.

The Sinclair Broadcast Group (SBG) is in the public 
cloud in a big way. It has run its four diginets (ATSC 1.0 
digital subchannels) from the AWS cloud for the last 
few years. The group has also moved its sports archive 
and has begun to archive its news in the AWS cloud as 
well as relying on the cloud for its content management 
pipeline, according to Del Parks, the president of tech-
nology for Sinclair, which owns or operates 294 local 
television stations and 21 regional sports networks in 
the United States.

All syndicated shows and programming are upload-
ed to the cloud where it is quality control checked 
to—among other things—ensure closed captioning is 
present, the timing is correct, the associated metadata 
is right, the content is properly encoded for its differ-
ent stations, and is ultimately placed into a file so all 
SBG local stations running a given show can retrieve 
and air it.

One commonly expressed concern about relying on 
the public cloud—as Sinclair is doing—are the egress 
charges that mount as content is pulled out of the cloud. 

However, Parks takes a bigger view of the associated 
charges in the cloud relative to the expense of previous 
workflows.

“You have to know what 
you’re doing,” said Parks. “Like 
anything, you have to design it 
the right way. We did a thorough 
financial analysis [before adopt-
ing the cloud workflows], and we 
are in a good spot.

“If you don’t think about it 
ahead of time, you can get in the 
cloud and maybe be surprised by 
the charges. But there are ben-

efits, like offering an alternative to handling media in 50 
markets with 50 different people. With the cloud, you just 
handle it once.” 

The efficiencies add up. For example, a syndicated 
show like “Judge Judy” is ingested into the cloud once, 
not multiple times—once each by [the] individual sta-
tions. Once QC’d, it is then encoded to the correct HD 
format—720p for Sinclair’s ABC affiliates and 1080i for its 
CBS stations, Parks stated.

The most important piece of advice he can offer 
when considering moving workflows to the cloud is to 
work with a reliable, experienced consultant. In Sin-
clair’s case, the company selected Deloitte, which has 
worked with many Media & Entertainment Industry or-
ganizations on their IP transitions—both in the cloud 
and not.

“If you wanted heart surgery, would you go to the guy 
who’s only done one heart operation, or would you go to 
the guy who’s done 100?” Parks asked, rhetorically.

Frank Albano, lead consultant at Deloitte, however, ac-
knowledges that basing video workflows in the cloud may 
be costly, especially for a ME Industry organization that 
wants to maintain the highest video quality. 

“When you set those standards really high, and you 
start to examine the cost model, it starts to not become 
an economical model [that is sustainable],” he said. “How-
ever, you have to keep asking yourself—‘where are we go-
ing to be in five years?’—because five years ago we prob-
ably weren’t even thinking we would put video into the 
cloud and take it back down without a noticeable 40-sec-
ond or minute-long delay.”

The latency issue is particu-
larly concerning in live produc-
tion scenarios. 

“If you are going to offer 
me a solution with ultra-low 
latencies, what’s the quality?” 
he asked, noting that there is a 
trade-off between quality and 
latency. “I am not saying it’s un-
doable. It totally is. It just be-
comes a matter of does the end 

product match my business requirements in terms of 
quality?”

Hearst Television is not as far along its cloud journey 
as Sinclair, according to Stefan Hadl, the company’s newly 
appointed senior vice president of broadcast engineering 
and technology. The broadcast group, which owns 33 lo-
cal television stations in the United States, has begun ex-

perimenting with the cloud, eval-
uating it for various workflows.

“The biggest thing is the cost 
of egress,” he said. “It costs you 
money to move baseband video 
out of the cloud, and even files 
out of the cloud. If you can keep 
it all up there and work up there, 
it’s fine. But you always have that 
last step, so at the moment that 
cost is a factor.”

By Phil Kurz

Del Parks

Frank Albano

Stefan Hadl
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Still, Hearst has “an eye towards a future in the cloud” 
for many of its studio workflows. 

“It can’t be a lift and shift of what we do today,” 
said Hadl “It’s more of what can we do better by 
putting it up in the cloud? What gives us better 
 workflow efficiencies, better economics and better 
capabilities?” 

The element of the unknown is also a factor when it 
comes to future cloud adoption, according to Hadl.

“If we move a given workflow up to the cloud, what 
other issues am I going to have? What control do I have?”

While some of this may be defined in the terms of a 
service-level agreement (SLA) between a broadcaster 
and a public cloud provider, it’s “just a piece of paper,” 
said Hadl. “I really have no control over the AWS’s of the 
world. Services spin up, and they spin down. It’s going to 
be on them, and all I have is an agreement that they’re go-
ing to do these things. That’s a lot to consider.”

revealed that the first prototype EUV i.c. fabrication de-
vice didn’t arrive until 2006 and could produce one wafer in 
slightly less than 24 hours. In 2018, a Dutch company, ASML, 
after spending $9 billion (U.S.) in R&D finally overcame what 
were thought by many to be insurmountable challenges and 
demonstrated a “practical” EUV lithography machine for chip 
production. Today, the throughput is some 200 wafers per 
hour. Even so, these wonderful machines are monsters in 
many ways, weighing in at some 180 tons, requiring multiple 
large cargo airplanes to transport, and consuming more than 
a megawatt of electrical power in operation. To date, only 
about 100 of them have been produced. 

Going beyond the creation and implementation of these 
massive and amazing machines which make the smartphones 
and ultra-compact computers possible, along with fueling the 
computational power in data centers, some additional re-
search provided even more insight into the complexities of 
chip production and delivery. I learned that more than 700 
steps are involved in producing the latest chips, and that each 
of these has to have a “yield” of 99.99 percent or better, due 
to this very large number of processes required. (There are 
statistical losses in each step and these accumulate greatly af-
ter going through hundreds of individual operations.) When 
you stop to think about it, it seems almost amazing that such 
chips can be mass produced at all, much less at prices low 
enough to make their way into everyday consumer devices. I 
think we tend to take for granted the number of things chips 
do these days—even down to controlling power windows in 
automobiles. I was a bit amazed just this week when I opened 

up a balky electric leaf blower and found that its motor was 
controlled by several i.c.s.

To state that we could not have today’s television and radio 
broadcasting technology without massively complex chips is 
really a gross understatement. We owe these little packages 
of silicon, ceramic and metal a really big “thank you.” (It goes 
almost without saying that we are all indebted to Texas In-
strument’s Jack Kilby and Fairchild Semiconductor’s Robert 
Noyce, who, in the late 1950s each developed the concept 
of integrated circuits and built the first crude such devices.)

Let’s hope that the chip industry gets back on track soon-
er rather than later. 

A Note Or Two Of Appreciation
I almost always close out this column with “thank yous” 

to those individuals who have made editorial contributions 
to Broadcast Technology. In addition to all of our regu-
lar columnists, special thanks go out to BTS member Peter 
Siebert who provided a report on some of the activities at 
this year’s IBC show. I’d also like to express my gratitude 
to Amal Punchihewa, who once again has provided a report 
on an industry event, this time the Asia-Pacific Institute for 
Broadcasting Development’s 2022 Asia Media Summit.

Our members’ contributions to this publication are al-
ways welcome. Please keep them coming!

James O’Neal
Editor

Broadcast Technology
IEEEBTSeditor@gmail.com

From The Editor 
continued from page 4
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ATSC will celebrate its 40th anniversary in 2023. The or-
ganization has accomplished a great deal since its founding in 
1983. From the first published standard, A/49, “Ghost Cancel-
ing Reference Signal for NTSC” (May 1993), to A/300:2022-
04, “ATSC 3.0 System” (April 2022), ATSC has pushed the 
boundaries of technology to provide advanced services to 
the public. Work continues on all aspects of the NextGenTV 
system in the various Specialists Groups, Ad-Hoc Groups, 
Planning Teams, and Implementation Teams.

A Very Busy Fall
In 2022, we are enjoying the return of the major trade 

shows, and this fall has been particularly busy with gatherings 
for SCTE Cable-Tec Expo, SMPTE Media Technology Summit, 
and CTA Technology & Standards Fall Forum, and the return 

of IBC and NAB New York . By all accounts, these events are 
approaching their pre-Covid attendance numbers. Both IBC 
and NAB NYC were brimming with exuberance, as people 
reconnected with friends and colleagues from near and far.

The ATSC booth at NAB NYC event was very busy, 
with rotating exhibits from ATSC Platinum Sponsors, Pearl 
TV, Gaian Solutions, and Hewlett Packard Enterprise. Fin-
cons Group Deputy CEO and CEO International Francesco 
Moretti joined up with ATSC President Madeleine Noland 
for a Tech Chat in which he unpacked the details of a new 
NextGen TV interactive application being piloted by Nexstar. 
A number of ATSC 3.0-related announcements were made, 
including Pearl TV’s new “FastTrack Program” to accelerate 
development and consumer deployment of low-cost upgrade 
accessory receivers such as dongles and set-top boxes, and 

Charting A Bold 
Path Forward

By Madeleine Noland and Jerry Whitaker

Advanced Television Systems Committee

U.S. ATSC 3.0 implementation progress as of Oct. 31, 2022.
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expanded support for digital video advertising technology in 
its Web TV platform, RUN3TV. Bitrouter TV2025announced 
that the ZapperBox has successfully completed beta phase. 
TV NewsCheck returned with a highly informative program 
featuring C-suite panelists and speakers discussing their vi-
sion of the future of television services.

Throughout 2022, broadcasters have continued to launch 
ATSC 3.0 services. NextGen TV service is now available in 60 
U.S. markets, reaching more than 55 percent of households, 
and in over half of Jamaica with broadcasts emanating from 
Kingston and Montego Bay. The latest deployments are tracked 
on the ATSC website Deployments page. New NextGen TV 
models from Hisense have reached store shelves, joining the 
growing line-up of products from Sony, LG, and Samsung.

Updated Documents Published
ATSC members are continuing to hone and develop the 

ATSC 3.0 standard suite, with recent updates to the follow-
ing documents:

• A/331:2022-09, “Signaling, Delivery, Synchronization, and 
Error Protection”

• A/341:2022-09, “Video – HEVC”

• A/344:2022-03 Candidate 
Standard Revision, “ATSC 
3.0 Interactive Content”, 
Ongoing work on 
Broadcast Core Network, 
VVC, CMAF, and Inter-
Tower Communications 
Network continues apace. 

Among the updates of 
particular interest is the 
publication of a new Can-
didate Standard (CS) that 
describes changes to A/53 
Part 3:2013, “Service Multi-
plex and Transport Subsys-
tem Characteristics.” A/53 
Part 3 is one of the central 
documents of the ATSC 1.0 
standard. U.S. broadcasters 
are continually working to 
optimize bandwidth, espe-
cially during the channel-
sharing transition period 
to ATSC 3.0. This new CS 
specifies methods for im-
proving the compression of 
ATSC 1.0 “diginets” by uti-
lizing AVC coding technol-
ogy. Reducing the footprint 
of ATSC 1.0 “diginets” will 
provide more opportuni-
ties to utilize spectrum for 

ATSC 3.0 services. Comments and feedback on this CS are 
requested. The CS phase for the A/53 update is currently 
slated to run to Jan. 31, 2023.

Board Of Directors Election
Autumn also brings the annual ATSC Board of Directors 

election. The ATSC Board is comprised of 15 members, five 
who are appointed by the five founding organizations of ATSC: 
the Consumer Technology Association, the Institute of Elec-
trical and Electronics Engineers, the National Association of 
Broadcaster, the Internet & Television Association, and the So-
ciety of Motion Picture and Television Engineers. The remaining 
10 are elected by the membership from among its own ranks. 
Elected directors serve up to two consecutive three-year 
terms; this year there are four seats up for re-election.

The ATSC Board of Directors serves a number of roles, 
but perhaps the most important is setting the strategic direc-
tion of the organization. Last August, the Board conducted 
its annual strategy retreat. A wide range of topics were dis-
cussed, and two primary initiatives emerged: development 
of an international strategy and accelerating the adoption of 
NextGen TV in the United States.

ATSC is grateful for the service of its exemplary board of 
directors, past, present, and 
future. The leadership pro-
vided by those 15 people 
has a far-reaching impact on 
broadcasting worldwide.

The Rollout Of 
ATSC 3.0

South Korea was the 
first country to broadcast 
3.0, with the U.S. and Ja-
maica now launching ser-
vices. ATSC Planning Team 
6—“Global Recognition of 
ATSC 3.0,” works to iden-
tify international opportuni-
ties and organize responses 
when inquiries from vari-
ous countries emerge. 
Two groups have spun off  
from PT6 to address spe-
cific needs: Implementation 
Team 2—India, and Imple-
mentation Team 4—Brazil, 
which are actively support-
ing testing and exploration 
in those countries. ATSC 
members are also involved 
in international standards 
organizations including ITU-
R and 3GPP. As interna-
tional interest in ATSC 3.0   Pearl TV’s new RUN3 interactive web platform.

The ATSC’s 2022 NAB NYC exhibit.
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develops, so must the standard 
itself in order to serve each 
country’s particular needs. 
The Board has determined 
that a more deliberate strat-
egy would help identify and 
allocate the resources needed 
to effectively support and ex-
ecute the activities.

The United States. has 
made amazing progress since 
the ATSC 3.0 standards suite 
was first published. In spite 
of the pandemic, more than 
50 markets, approaching 60 
percent of the U.S. popula-
tion, now have 3.0 service. But 
that success is not enough; we 
need 100 percent of the Unit-
ed States able to receive 3.0. 
Broadcasters describe ATSC 
3.0 as the future of the business and a key factor for consum-
er entertainment and information. However, the full impact 
of NextGen TV cannot be realized until we are able to sunset 
ATSC 1.0 and devote all the bandwidth to ATSC 3.0 services. 
Indeed, estimates suggest that the full ATSC 3.0 rollout will 
result in a 500 percent increase in capacity over ATSC 1.0 
once ATSC 1.0 is shut off. Although our OTA system is state-
of-the-art, its success in the United States is not assured 
without continued effort across the ecosystem, including 
within ATSC. To accelerate the transition process, the Board 
agreed to develop a 2023-2025 activity list to prioritize how 
ATSC should support of the U.S. rollout of NextGen TV, 
providing industry leadership in encouraging broadcasters, 
professional equipment manufacturers, and consumer equip-
ment manufacturers to offer ATSC 3.0 services and products 
and resolve implementation challenges.

Looking Ahead
As we mentioned at the beginning, 2023 will mark ATSC’s 

40th anniversary, and we anticipate another busy and pro-
ductive year ahead. The first two quarters will kick off with 
the ATSC booth at CES 2023 in January, heading into NAB 
Show 2023 in April, followed by the ATSC NextGen Broad-
cast Conference in June in Washington, DC. A/300:2023, the 
central pillar of the ATSC 3.0 suite of standards, is expected 
to be published in the spring, and we are very excited to 
watch the work of the Planning and Implementation Teams, 
Technology Groups, and the Board of Directors unfold 
throughout the coming year.

Get Involved
Work within ATSC is open to all groups with a direct and 

material interest in the work. Membership information can be 

found on the ATSC website 
(https://www.atsc.org/members/ 
become-a-member/). The ben-
efits of membership are nu-
merous, including:

• Involvement in developing 
and approving Standards and 
Recommended Practices  
for the digital terrestrial 
transmission industry.

• Involvement in Planning 
Teams exploring new 
technologies and verticals 
that are emerging in the 
broadcast industry.

• Develop and share 
information on the 
implementation of ATSC 
Standards and 
Recommended Practices.

• Coordinate/harmonize with standards-setting bodies 
around the world. 

All ATSC Standards and Recommended Practices can be 
downloaded at no charge from the ATSC website (https://
www.atsc.org/documents/).

About The Authors
 Madeleine Noland is  president of the, Advanced 
Television Systems Committee (mnoland@atsc .org). 
Widely respected for her consensus-building leadership 
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 Jerry Whitaker, Vice President for Standards De-
velopment , Advanced Television Systems Com-
mittee (jwhitaker@atsc.org). Whitaker supports 
the work of the various ATSC technology and specialist 
groups and assists in the development of ATSC Stan-
dards and related documents. He currently serves as 
secretary of the Technology Group on Next Genera-
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of the Society of Broadcast Engineers and a Life Fellow 
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Claire Grant, general manager of Radio and Television 
Jamaica (left) and Michael Henlin the operation’s chief 
technology officer, (right) explain the operations of the new 
ATSC 3.0 transmission system to the Hon. Robert Morgan, 
Jamaica’s Minister of Information during the initial switch-on 
of ATSC 3.0 in Jamaica on Jan. 31, 2022.
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The question of receivers remains paramount, no matter 
which digital broadcast standard is being talked about, con-
sidered, or rolled out. Digital radio cannot be received on 
analog receivers. Replacing a legacy of possibly hundreds of 
millions of radio receivers has been a daunting task for all the 
digital pioneers of the major digital terrestrial broadcasting 
standards for the last 20 years, at least.

DRM, the new kid on the block (as it entered the group of 
top standards years later), is efficient, flexible and has bene-
fitted from developments already achieved by the open stan-
dard like DAB+. While for some standards the standalone re-
ceiver numbers remain an important success measurement, 
DRM has taken a more diversified route, in part because of 
the way it has been adopted in various parts of the world. 

Both this year’s IBC DRM virtual event, which was held 
on September 6, as well as the DRM Consortium’s physi-
cal presence during the IBC exhibition in Amsterdam, were 
very well attended. The many world-wide online viewers 
and the visitors in Amsterdam were particularly impressed 
by the drive to “show and then tell’” about receivers, rather 
than the other way round, which had been the case some 
years back. 

The much-awaited session on DRM receivers during both 
events gave the participants the opportunity to learn about 
new digital radio solutions and products in this sector. 

DRM Offers The Solution That Matches  
A Country’s Needs

It is important to stress that the development of DRM ra-
dios does not cover only the desktop versions but is also the 
result of the specific requirements in countries where DRM 
is being considered or rolled out.  

For instance, one major announcement during IBC was 
related to the 5.2 million cars on Indian roads (end of June 
this year) with line-fit DRM receivers. Radio is still being lis-
tened to extensively on the subcontinent, as many people 
use either their mobile for this, or spend a lot of time in cars 
travelling long distances, or are stuck in traffic jams in big 
cities. Therefore, the inclusion of DRM radios in the vehicles 
dashboards is essential for this huge country.

Th excellent figure of about 5.2 million represents a sig-
nificant growth, since 2015 of around 30 percent of all new 
cars equipped with such devices in India. The graph in Figure 1 
clearly illustrates this achievement.

Since older cars are also extensively used in large countries 
like India, the Chinese company Gospell unveiled their new 
aftermarket DRM radio for the automotive industry. This was 
shown in Amsterdam in September and is the Stereo Digital 
Radio Receiver GR-520. This new product supports all analog 
and digital frequencies and can be installed in older vehicles 
being available for orders by distributors for now.

DRM News
By Radu Peter Obreja
Marketing Director
Digital Radio Mondiale

Progress of DRM Receiver Solutions
Digital Radio Receivers—So Much More Than Standalone

Figure 1.
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Aftermarket car radios have 
been developed also by Star-
waves in Germany designed 
for Asian and African countries 
mainly (car box radio). 

The receiver industry also 
takes into consideration and 
develops DRM digital radios 
based on current service re-
quirements, which are perfectly met by key features of the DRM 
standard, such as the Emergency Warning Functionality (EWF).  
Countries in Asia and Africa are very often struck by natural 
disasters, have all sort of emergencies, and EWF, part of the 
DRM standard, is therefore a requirement in DRM radios when 
broadcasters have decided for the DRM standard roll-out.

Since DRM can be deployed on all broadcast bands (above 
and below 30 MHz), digital shortwave is ideal 
for distance education, with lessons broadcast 
towards schools in locations where Internet 
does not exist, is of unstable quality or too 
expensive. This is a project the DRM Consor-
tium is working on, and which has encouraged 
Starwaves to create a new desktop receiver 
with integrated Wi-Fi hotspot. This radio re-
ceives the DRM signals and distributes them 
to multiple devices accessible by pupils (e.g., 
tablets). 

Solutions for DRM reception on mobile 
phones were also received with great inter-
est at IBC in Amsterdam. Starwaves offers a 
DRM App for Android phones and tablets in 
conjunction with SDR RF dongles, available 
on major platforms such as Google, Huawei 
and Amazon.

Exciting mobile phone solutions were also 
demonstrated by Fraunhofer IIS (Germany), 
such as the receiver kit software SDR 
(demodulators and decoders) for mobile 
phones, automotive, and consumer devices. 

All such receivers could not be produced without the 
 development of chips, modules or SDR solutions. One such 
pioneering work is being conducted by CML Microsystems in 
conjunction with Cambridge Consultants in the United King-
dom. Their small and cost-effective DRM product is a multiband 
broadcast receiver module which, as presented at IBC, could 
be a real game-changer. This ready-made module, working on 
normal batteries with at least 12 hours life, and with all the IPs 
paid, could be easily incorporated in DRM radio casings by local 
manufacturers. They can build receivers suitable for their own 
market and based on local tastes. The module supports all analog 
bands as well as the full DRM frequencies in both AM and VHF. 
The module is expected to be available from Q1 2023. It is in 
final tests and its low-energy consumption, its ease of use and 
low bill of materials could potentially unlock the huge market 
for low-cost DRM receivers.

NXP and Skyworks, global 
semiconductors manufactur-
ers have complete portfolios 
of automotive qualified DRM 
chipsets suites for car receiv-
ers (both for AM, and lately 
for the FM bands as well).

Other companies located 
in India, such as Inntot and 

OptM, as well as the South Korean manufacturer RF2Digial, 
contributed to the IBC DRM events by presenting their solu-
tions for DRM use in cars, on desktops, or through TV.

Digital Receivers On The Ascendant
The development of DRM receiver solutions has received 

an impetus by the commitment of countries to roll out DRM, 
such as India, currently the largest digital 
radio rollout globally, and by Pakistan or In-
donesia, where the use of the Emergency 
Warning Functionality is essential. 

Demonstrations of DRM have just fin-
ished in Australia, while some are going on in 
Denmark. The interest shown on the  African 
continent (e.g., South Africa and Southern 
Africa) stimulates and shapes the way in 
which the receiver and automotive industry 
can meet the demands of modern listeners.

It is important to remember that the key 
elements for any DRM radio manufacturer 
to start planning and producing receivers are 
the early announcements by local stakehold-
ers about the adoption of DRM and day at 
which the rollout will start. This needs to be 
doubled or matched by substantial orders by 
distributors. The increasing size of the or-
ders is directly linked to the unit price reduc-
tions expected by future customers.

The receiver conundrum is not solved yet, 
but for DRM the latest developments are offering clear and inge-
nious solutions able to bring about the orders in volume. If you 
want to join us on this journey, write to: projectoffice@drm.org

For more information on DRM receivers, please visit 
 products.drm.org

About The Author
Radu P. Obreja is the marketing director of 

the DRM Consortium. He has extensive experience 

in business development, marketing and PR, having 

worked for large international companies in various 

industries, such as Visa International and Visa Europe, 

where he also held the position of vice president. He is 

a member of the DRM Steering Board, and is actively 

promoting the rollout of the DRM standard in Asian, 

African, and South American nations, as well as in 

some European countries.

Gospell’s model GR-520 DRM stereo digital radio receiver.

The Fraunhofer IIS mobile solution.
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The 5G-MAG Reference Tools devel-
opment program (developer.5g-mag.com) 
is 5G-MAG’s response to support the 
creation of new media services within a 
dynamic world of apps, software-centric 
solutions and agile developments. The pro-
gram aims at accelerating the ecosystem of 
open software reference tools to support 
5G Media applications. Successful results 
during 2022 show how broadcast distribu-

tion can be integrated under the on-line and streaming eco-
system. For 2023 we are targeting a further expansion of the 
tools to optimize the on-line distribution of media content to 
5G devices.

First Demos At 2022 IBC Show
The recent IBC Show in Amsterdam (Sept. 9–12) was an 

opportunity for 5G-MAG to show the current open software 

toolbox in action. Even more, the tools have been deployed 
in pre-commercial applications developed by ORS, Bitstem 
and Fraunhofer FOKUS, active contributors to the 5G-MAG 
Development Program.

OTT streaming and CDN integration over 5G Broadcast 
with commercial media apps or the dynamic provisioning of 
services according to user demand are two key demos shown 
during the 2022 IBC show.

Target 2023 Projects Ready To Go!
5G-MAG Reference Tools already implements a toolbox 

for 5G Broadcast (as defined in the 3GPP standards in Release 
16 as LTE-based 5G Terrestrial Broadcast,). This was the result 
of joint efforts among developers that led to the first end-to-
end software package (including an open-source transmitter, 
receiver and client components) available to the community.

With 3GPP Release 17, 5G Media specifications are ex-
panded into the domains of 5G Media Streaming with  dynamic 

5G-MAG exhibits at the September IBC event.

5G-MAG Open Software Tools Accelerate 5G Media Ecosystem

By Jordi J. Gimenez

5G MAG

continued on page 29

Jordi Gimenez
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Almost a year ago I received an email 
Ron Economos saying that he had finished 
his GNU Radio transmitter for ATSC 3.0. 
I finally had a chance to download his soft-
ware and his GNU Radio Companion flow 
graph and test it myself. 

It worked! 
While there are some limitations, I’m 

hoping some expert readers will add the 
missing features.

Introduction To GNU Radio
Before describing the steps I took in building the trans-

mitter from Ron’s GitHub source and getting it running, it’s 
worth looking at GNU Radio. As the ATSC 3.0 standard was 
being defined, I saw ATSC 3.0 demos that used Ettus soft-
ware-defined radio hardware to generate the signals and re-
ceive them. Looking at the laptop screens driving the demos, 
it was clear that at least some of them were built using GNU 
 Radio. Unfortunately, the 
GNU Radio code used to cre-
ate these demos was never 
available publicly, as least as 
far as I could determine.

GNU Radio is a free and 
open-source software devel-
opment toolkit that provides 
signal processing blocks to 
implement software defined 
radios. The primary interface 
is GNU Radio Companion, 
which has a list of “blocks” 
that call up various GNU 
Radio tools that can be com-
bined to create software de-
fined “radios.” I put “radios” 
in quotes because the plat-
form is not limited to trans-
mitting and receiving. It can 
provide monitoring, such as 
a constellation diagram, eye 
pattern or spectrum display, 
and through the use of virtual 
sources and sinks, it provides 
a platform that can do test 

signal generation and demodulation without any hardware. 
The blocks have defined input and output types and provide 
a way to send different parameters such as frequency, ampli-
tude, code rate and more, to the GNU Radio components. 

There are several GNU Radio tutorials and videos on the 
web. Building an FM radio receiver or a simple spectrum 
analyzer isn’t difficult. GNU Radio will work with most soft-
ware defined radio hardware. I’ve used it with the Airspy 
SDRs, the original SDRPlay SDR (GNU Radio helped me fix 
the Linux driver for it), the inexpensive $40 RTL-SDR, and 
the more expensive Ettus B200.  The B200 is the only SDR 
I own that can transmit. There are lower cost options with 
transmit capability, including the Analog Devices ADALM-
PLUTO and Chinese “PLUTO Plus” clone, and the HackRF 
One SDR. 

Ron Economos’s ATSC 3.0 transmitter was designed 
to run on the Ettus B200/B210 SDRs. The B200 sells for 
around $1,200. The B210 is more expensive, as it includes 
a second transmit output, which is not needed here, but 
might be useful if building something like a vector network 
analyzer. I bought my B200 many years ago with the goal 

of using it to build an 8-VSB 
modulation analyzer. How-
ever, I never got around to 
that, and mainly ended up 
using it as an RF source and 
spectrum display for mea-
suring filters and other RF 
components. The B200 has 
a  frequency range of 70 to 
6,000 MHz and a bandwidth 
of up to 56 MHz. 

The ATSC 3.0 transmitter 
SDR is designed for the Ettus 
USRP B200 or B210. It uses 
the “uhd” driver, so I would 
imagine the program would 
work with other Ettus SDRs 
using the same driver. Ettus 
SDRs are commonly used to 
provide relatively low-cost 
software-defined 4G LTE or 
GSM base stations, and as a 
result, Chinese clones that 
claim compatibility with the 
“uhd” driver are available for 
half the price of the Ettus 

RF Report
Building an ATSC 3.0 Transmitter  
in GNU Radio

By Doug Lung

Figure 1. ATSC 3.0 test setup.
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SDRs. They also have a case, which isn’t provided with the 
B200 or B210, and in some instances claim slightly better 
specs. I have not tested any of these clones and would be in-
terested in hearing from any readers who have. The HackRF 
One and ADALM-PLUTO/PLUTO-Plus SDRs may also work 
but will require changing the “uhd” blocks in the ATSC 3.0 
transmitter GNU Radio Companion flow graph. 

Figure 1 shows the test setup I used, with my Ettus B200 
SDR and the HDHomerun kickstarter version ATSC 3.0 
receiver. As you can see from the photo, I coupled the out-
put of the B200 through a 10 dB attenuator directly to the 
HDHomerun. I also tested with the Airwavz Redzone re-
ceiver (not shown). I haven’t had a chance to do any tests 
with antennas. 

Building The ATSC 3.0 Transmitter
The first step in building the ATSC 3.0 transmitter is 

to install GNU Radio. The transmitter requires GNU Ra-
dio version 3.9 or later. I used version 3.10.1.0.  The ver-
sions available from the repositories for Ubuntu/Kubuntu 
22.04 or later, and Fedora 36, or later, will work. Install 
the gnuradio and gnuradio-devel packages. If using the 
Ettus SDR or Chinese B200 clone the “uhd” driver is re-
quired. For Fedora 36, the packages were uhd, uhd-devel, 
uhd-tools, and uhd-firmware. For documentation, install 
uhd-doc. For Ubuntu/Kubuntu or other Linux distribu-
tions, use the repository search feature, like “apt-cache 
search” on Debian-based distributions, to track down 
equivalent packages. 

The software also requires fftw3, specifically the single 
precision floating point version. On my Fedora 36 setup, 
I installed fftw fftw-devel, fftw-static, fftw-openmpi-libs- 
single, fftw-mpich-libs-single, fftw-openmpi-devel, and 
fftw-mpich-devel. The first three may be all that’s needed, 
but after a day in dealing with missing library error mes-
sages before discovering the correct packages I wasn’t 
taking any chances. 

While attempting to configure and compile the ATSC 3.0 
transmitter, I found several other packages were needed. The 
configuration/make scripts provide error messages that help 
in tracking down missing libraries and programs. On  Fedora 
36, I had to install pybind11-devel, python3-pybind11-devel, 
python3-pybind11, gmp, gmp-devel, spdlog, spdlog-devel, lib-
sndfile-devel, and doxygen. 

Once the packages are installed, clone or download gr-
atsc from https://github.com/drmpeg/gr-atsc3. Follow the in-
structions there for compiling the program. Once you’re 
finished, add the line: 

local_blocks_path = /usr/local/share/gnuradio/grc/blocks
to the file /etc/grc.conf if needed. 

There is an additional item to check. After I had all the 
required packages installed and the compile, make and make 
install proceeded without errors, but GNU Radio Compan-

ion failed to start the transmitter and issued a message say-
ing the atsc3 modules were not found. It turned out “make 
install” put them under /usr/local/local/lib64/python3.10/site-
packages/. I moved the atsc3 directory to /usr/local/lib64/py-
thon3.10/site-packages/ and that cleared the error.

Once all these steps have been completed, change to the 
gr-atsc3/examples directory and start the vv-031.grc exam-
ple with the command: 

gnuradio-companion vv031.grc

You should see a screen similar to that in Figure 2 – vv031.
grc Block Diagram. The “tx gain” window won’t appear until 
the program is run. You can drag the blocks around if they 
are overlapping each other. The program requires a trans-
port stream and the location of the file has to be set in “file 
source” block. Use the link on the GitHub page to download 
advatsc3.ts. Double click on the “file source” block and enter 
the full path to the file in first line (“file”). At this point you 
can click on the “Run” drop down menu at the top of the 
window and click “generate” to create the Python file with 
the ATSC 3.0 transmitter program or “execute” which will 
create the  Python file, if needed, and run it. You can also use 
the play and stop icons in top of the window at the middle to 
start and stop the program. At this point, unless a uhd com-
patible SDR was attached you’ll get a run time error—“No 
devices found…”. 

Testing The Transmitter
I recommend testing the SDR before attempting to use 

it with the ATSC 3.0 transmitter program. The “uhd-tools” 
package provides the “uhd_usrp_probe” program that will 
load the correct firmware on the SDR and provide informa-
tion on the device. If it doesn’t run, check the USB cable 
and port on the computer. The Ettus B200/B210 require 
USB 3.0. I found my B200 didn’t like the external 12 VDC 
power supply that I’d connected it to, but ran fine on USB 
3.0 power alone. 

Once uhd_usrp_probe runs with no errors, rerun: gnura-
dio-companion vv031.grc and there should be no errors and 
the transmitter gain window should appear. It’s probably a 
good idea to provide some termination on the SDR’s output. 
I found a 10 dB pad provided a good output level for the HD-
Homerun and Airwavz Redzone tuners with the gain settings 
in the program. It isn’t hard to add a constellation diagram. 
Figure 3 shows how I connected the QT GUI Constellation 
Sink to the output of the ATSC3.0 Modulator. I didn’t have to 
change any settings in the Constellation Sink block to get the 
display shown in Figure 4. 

I connected my tinySA spectrum analyzer to the 10 dB pad 
and verified the signal was present and at the correct level 
for the tuners. Note that the program, as designed, outputs 
the signal on 429 MHz in the 70-cm amateur radio band. This 
is also cable Ch. 58. The channel center frequency can eas-
ily be changed to a broadcast UHF channel by changing the 
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 frequency in the “Variable” center_freq block in the upper 
left of the flow diagram. 

Changing the frequency to 605 MHz (Ch. 36) allowed 
me tune in the signal on the Airwavz Redzone tuner and 
 TvXplorer v2. While TvXplorer provided signal level and SNR 
measurements and basic PLP info there was no video. Fig-
ure 5 shows the TvXplorer screen. This is because the ATSC 
3.0 transmitter is not providing any low level signaling (LLS) 
information and video is in an ATSC 1 style transport stream, 
not an IP-based ROUTE/DASH or MMT ATSC 3.0 stream. 

I hooked up the HDHomerun box and did a scan, but it 
found nothing. That wasn’t surprising since without LLS the 
box couldn’t find the channel info. With the help of Ron 
Economos, I was able to not only get the HDHomerun 
working with the ATSC 3.0 transmitter, but with the trans-
mitter’s LDM mode as well. Use the hdhomerun_config pro-
gram to receive the ATSC 3.0 transmitter. The program is 
available for Windows, Mac and Linux operating systems and 
can run from the command line or a GUI. See https://info.
hdhomerun.com/info/hdhomerun_config for more details. (See 
https://github.com/Silicondust/libhdhomerun to download and 
install the libraries.) Information on downloading and install-
ing the GUI for Linux can be found at https://www.silicondust.
com/support/linux/. 

Figure 6 shows the channel and information for reception 
on the default 429 MHz center frequency. Other channel for-
mats and channels be selected. Clicking “View” will display 
the video in VLC (Figure 7).

Testing the GNU Radio ATSC 3.0 transmitter with LDM is 
more complicated. The vv320.grc flow graph available in the 
same “examples” directory as the vv031.grc flow graph will 
transmit an LDM with robust and enhanced PLPs. You will 
need new file sources for the LDM flow graph. The https://
www.w6rz.net/rickmorty5_1atsc3.ts clip is about 1 GB in size 
and is H.264-encoded with a total transport stream bit rate 
of around 4.7 Mbps. This is used for the robust layer PLP. The 

https://www.w6rz.net/rickmorty6atsc3.ts clip is almost 4 GB and 
is encoded in MPEG-2 with a total transport stream rate of 
approximately 20.3 Mbps. This clip is used for the enhanced 
layer PLP.

Modify the two file source blocks in the flow graph to 
add the full path to these files. Figure 8 shows the flow graph 
diagram for the LDM version of the transmitter. Please note 
that I’ve added a QT GUI Constellation sink to show the 
LDM constellation. I increased the number of points to 4096. 
Figure 9 shows what the LDM constellation generated in this 
flow graph looks like. 

The hdhomerun_config_gui program will not, by default, 
display the two LDM PLPs. Here are the instructions Ron 
Economos helped me with that allow the program to see the 
two PLPs. Note that 10802529-0 in these commands should 
be replaced with the device ID from your  HDHomerun 
ATSC 3.0 tuner:

1)  Tune hdhomerun_config_gui to the channel—it should 
find one PLP.

2)  On the command line, enter: hdhomerun_config 
10802529-0 get /tuner0/plpinfo It should display the info 
for the two PLPs, but with the enhanced QAM64 layer 
not locked. 

3)  Turn on both PLPs with: hdhomerun_config 10802529-0 
set /tuner0/channel atsc3:58:0+1. Both PLPs should be 
displayed and show “lock=1”. 

After this, the “Program” button in hdhomerun_ config_
gui should allow selection and viewing of the two PLPs. I 
had hdhomerun_config_gui running while entering the com-
mands in a separate terminal window. 

Figure 3. Add constellation graph. Figure 4. Constellation graph display.
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Figure 5. Redzone Receiver Display.

Figure 6. HDHomerun GUI. Figure 7. Video from HDHomerun.
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Future Work—Help Wanted!
The GNU Radio ATSC 3.0 transmitter is a great tool for 

experimenting with different modulation and coding param-
eters, as well as learning about how ATSC 3.0 generates 
waveforms. The major limitation is that the program does 
not have a block to add low level signaling (LLS), which means 
that TV sets won’t find it when doing a channel scan. It would 
also be nice if the program accepted an IP input, but obvious-
ly this would greatly complicate the creation of input streams 

for the program. Perhaps a simpler approach would be to 
develop blocks that would take a previously encoded STL-TP 
file. Ideally it would use the transmission parameters in the 
STL-TP stream to setup the modulation, coding and other 
PLP configurations. Combining Ron Economos’ program with 
an STL-TP input would provide a simple, inexpensive way to 
test different ATSC 3.0 configurations on different TV sets 
and troubleshoot problems where there is no access to dis-
tant over-the-air signals. 

The current GNU Radio ATSC 3.0 transmitter requires a 
very simple ATSC 1.0 format transport stream with just basis 
PSIP (PMT, PAT, TVCT). I have been looking for a simple way 
to create such a transport stream on my own, but have not 
found a solution yet. The ffmpeg program (https://ffmpeg.org) 
allows creation of transport stream multiplex but I haven’t 
found information on how to include TVCT channel PSIP 
data. GStreamer (https://gstreamer.freedesktop.org/) has an 
ATSC mux that looks like it could do everything but I haven’t 
had any luck finding examples on how to do this. One way 
to get test streams beyond the ones Ron Economos provides 
might be to simply copy an over-the-air transport stream 
from a station. Using a program such as TSDuck (https://ts-
duck.io/), it should be possible to remove unwanted program 
streams from it. If readers have ideas on how to generate 
an ATSC transport stream from an input video and audio 
file and some basic PSIP data, please let me know. I’d also be 
interested in hearing your experiences with this GNU Radio 
ATSC 3.0 transmitter. Please email me at the address below.

In my next column, I’ll look at a collection of download-
able tools for receiving and checking ATSC 3.0 signals. 

Your comments and questions are always welcome. Email 
me at dlung@transmitter.com. 

Figure 9. LDM constellation graph.
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In the last edition of Broadcast Tech-
nology, we looked at how radio is facing 
increasing competition in the car, highlight-
ing that one of the best ways for broadcast-
ers to secure their place on the dashboard 
screen is to provide metadata. 

As modern automotive devices evolve, 
users are more accustomed to interacting 
with larger format screens that are able to 
show richer visual information. With auto-

motive manufacturers looking to improve the user experience 
of such devices, the use of brand logos to enhance radio ser-
vice navigation becomes more commonplace. Devices need to 
source brand logos for display, and broadcasters have an inter-
est in being able to ensure this is always the correct one, and 
that there is a mechanism for them to provide updates. 

This article explains how broadcasters with services on 
FM or DAB can supply and update these brand logos. 

The Brand Logo Process Explained
Broadcasters produce logos to a set of defined sizes 

and make them available publicly over IP for IP-connected 
devices, and for broadcasters on DAB, transmit the logos 
over DAB for devices without an IP connection. 

Automotive manufacturers acquire those logos either through 
the broadcast signal, or through an IP connection periodically and 
use them to update an internal cache of logos on the receiver. 

In both cases, the logos are signaled to devices using the 
Service and Program Information standard (ETSI TS 102 818 
v.3.1.1), to create a Service Information (SI) file containing a 
list of radio services alongside their logos. This open stan-
dard works equally for signaling of logos over DAB and/or IP, 
meaning that making logos available once can work for both 
connected and non-connected devices. 

For all broadcasters:

• You must produce versions of your station logos in five 
sizes and put them on a web server 

• You must create a Service Information (SI) file which 
describes your stations and weblinks to their brand logos, 
and put it on a web server 

• You must register with RadioDNS to be able to link your 
broadcasts to your SI file 

• You should provide a license to allow manufacturers to 
use your logos 

• You should indicate how long manufacturers can cache 
your logos, usually 30 days. 

DAB Radio 
News And Views

By Will Jackson, Communications Manager, WorldDAB 

Provision of Radio Station Logos to Automotive Receivers

Will Jackson
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If you are broadcasting 
on DAB/DAB+, you should 
transmit four of your logos 
and your SI file over DAB. 

For each of your stations, 
you must create versions of 
logos in the following sizes 
(width x height in pixels): 32 
x 32, 112 x 32, 128 x 128, 
320 x 240, and 600 x 600. 
You should create them using 
the PNG image format. Save 
these logos on a web server 
so that they can be reached publicly using a weblink (URL). 

An SI file is simply a text file containing your station in-
formation in a standardized format (XML). If you rely on a 
third-party service provider to manage your information and 
data, ask them to support and supply your data in this format. 
RadioDNS has a series of HOWTO files for creating your own 
SI files, and an online tool for generating your easily creating 
your own: https://radiodns.org/developers/documentation/#howto 

In either case, your SI file needs to be available on a web 
server so that it can be reached publicly using a weblink. 
Send the weblink to your SI file by email to registrations@
radiodns.org. RadioDNS will process this request and reply. 

How To Transmit Your Logos Over DAB 
The DAB multiplex that your stations are transmitted on 

must also signal and transmit a DAB SPI service, which will 

require cooperation with the 
multiplex operator. It is rec-
ommended that this request 
be made with the other sta-
tions on that multiplex, as a 
joint request. The DAB SPI 
service will need to transmit 
the four smallest logo sizes 
for each station on the multi-
plex (width x height in pixels): 
32 x 32, 112 x 32, 128 x 128, 
320 x 240. 

Although a function 
of configured bandwidth and the total size of files be-
ing transmitted, the device acquisition time—the time 
required for a device to receive and decode a file be-
ing transmitted—should be less than five minutes. The 
precise implementation of the DAB SPI service will be 
determined by the multiplex operator and the nature of 
how your services are being provided, and you should ask 
them whether they support using your SI files directly. 

If your multiplex operator or service provider fully supports 
transmission of DAB SPI directly from your SI files, you should 
send your SI file weblink to your multiplex operator and instruct 
them to set up a DAB SPI service for your stations. 

If your multiplex operator or service provider does not 
support transmission of DAB SPI directly from your SI files, 
there are free, open-source tools that can be used to gener-
ate a DAB SPI service from your SI files. 
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You should offer your logos under a license, so that man-
ufacturers know that they have explicit permission to use 
them. You can refer to the common license being developed 
by RadioDNS, or you can write your own. This license must 
be provided as a link in your SI file (HOWTO). If you write 
your own, or you don’t provide a license, some manufactur-
ers may choose not to use your logos. 

You should first decide how long a device can cache your 
logos, before removing them from the cache. It is recom-
mended that this be given a period of 30 days, as a balance 
between ensuring the logos are kept updated, along with a 
need to consider device constraints. Note that this is the 
maximum time that a device may cache a logo, and does 
not mean that this defines how soon a logo will update on a 
device, once you choose to change it. There are additional 

technical means by which a device can determine whether 
a logo needs to update its cache before this time. For logos 
available on a website, your web server can be configured 
to do this by setting a period of expiry on your logo files. 
This can then be picked up by and be used as the expiry 
time for logos then transmitted over DAB.

WorldDAB—the global industry forum for DAB digital ra-
dio—is committed to helping car manufacturers and broad-
casters achieve the best possible digital radio experience for 
drivers. With our extensive network of DAB+ industry pro-
fessionals, we help vehicle manufacturers and broadcasters 
resolve issues related to in-car DAB+. There are more de-
tails on how to use metadata, including a detailed information 
sheet and FAQs at:

https://www.worlddab.org/automotive/metadata

QoS policies, event exposure, Multicast Broadcast Services, 
Edge applications, among others, with an eye on the future 
developments towards XR and the Metaverse.

For 2023 (and after having successfully established the 
Reference Tools program in September 2022), efforts are 
now gathered to expand them into new applications. This 
summer, Target 2023 (https://www.5g-mag.com/target2023), a 
process open to the media and telecom industries to on-
board use cases has been instrumental in drawing the picture 
of what 5G-MAG developers may be able to deliver for 2023, 
with the roadmap presented at the 2022 IBC show.

Here are some of the details on which 5G-MAG Refer-
ence Tools contributors are currently focused:

• BBC Research & Development is contributing to the 
development of base 5G Media Streaming features such as 
Content Hosting and Media Session Handling, providing a 
framework for contributors to add more advanced 
functionality. Meanwhile, it is working to implement 
multicast–broadcast support based on 3GPP Release 17 
Multicast and Broadcast Services (MBS).

• Dolby is contributing with the development of a reference 
implementation of a DVB-I player. The implementations 
are focused on the support of 5G Media Streaming as an 
entry point to different delivery mechanisms including 

unicast and broadcast. Dolby also provides a free cloud-
based content creation service to contributing members, 
supporting HDR and NGA for experimentation and 
demonstration purposes.

• ORS and Bitstem are contributing to the implementation of 
5G Broadcast On-Demand functionalities leveraging QoE 
Metrics or Consumption Reporting and Data Collection. 
These tools will enable the dynamic service provisioning of 
content over dedicated broadcast networks according to 
user demand or the support of certain quality profiles.

• Qualcomm plans to contribute to enable new use cases 
around the use of DVB-I over 5G Media Streaming 
(unicast), DVB-I Hybrid Service over 5G Broadcast and 
5G Media Streaming and Emergency Alerts and Media 
Services through 5G Broadcast.

• iTEAM-UPV plans to contribute to the fine-tuning of the 
5G Broadcast transmitter according to Rel-17 
specifications; initial prospects into the use of 5G 
Broadcast waveforms for satellite broadcast services; and 
the support of multicast-broadcast services (MBS) under 
5G Core and NR-RAN.

The 5G-MAG Reference Tools contributors also include 
Eurofins Digital Testing, Fraunhofer FOKUS and ID TOLU.

5G MAG 
continued from page 19
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During my junior year of col-
lege (more than 40 years ago), I was 
lucky enough to be named chief 
engineer of a 50 kW (ERP) FM sta-
tion. I had worked part-time at this 
station for several years in various 
capacities and was very familiar with 
the studio and transmitter opera-
tions, and I coveted becoming a ra-
dio CE one day. 

The bad news was that the sta-
tion had a longstanding “cashflow problem,” as the manager 
put it. On payday employees proceeded immediately to the 
radio station’s bank to cash their paychecks while there 
was still enough money in the account to cover them. The 
equipment was low-budget with no backups, some items 
requiring frequent repair, and certainly no opportunity 
for replacement.

Any transmitter failure would be an immediate off-the-air 
problem, sometimes taking me out of class to resolve it. A 
recurring transmitter issue was a shorted rectifier stack on 
the three-phase high-voltage power amplifier supply, some-
times triggered by a lightning storm, sometimes for no appar-
ent reason. Upon arriving at the site, I quickly learned that 
if the transmitter’s main breaker (200 Amps) was tripped, 
indicating that one of the six rectifier stacks had shorted and 
I would use an Ohmmeter to find out which was at fault.

Fortunately, there were some spare rectifier stack assem-
blies for getting the transmitter back on the air without too 
much delay, and my task was to solder in new rectifier diodes on 
the bad assembly for next time. But with the so-called “cashflow 
problem,” the station’s business account at the local electronic 
parts store had been suspended, requiring me to buy the parts 
for cash and turn in an expense report for reimbursement.

The tower site was in a very rural area about 40 minutes 
from the studio. The 25 kW FM transmitter had been in-
stalled in a used mobile home trailer. The site’s telephone had 
been disconnected for nonpayment of the bill, leaving me to 
a 20-minute drive to the nearest payphone. I had rigged up 
a microphone to the 67 kHz subcarrier generator so I could 

talk back to the studio for meter calibration and other pur-
poses, but this was useless if the station was not on the air.

One day an “off-the-air” call came in and when I arrived at 
the trailer site, I found the transmitter’s main breaker tripped 
again. A quick check of the rectifier stacks showed all were 
okay, so I reset the breaker and hit the startup sequence. Fans 
and filaments came up fine. After a warm-up delay the plate 
contactor engaged, and simultaneously the main 200 Amp 
breaker violently tripped. Uh-oh. Checking the rectifier stacks 
more thoroughly, by using the Ohmmeter on each diode (12 
diodes per stack; six stacks total) showed no obvious issues. 

I remembered that a couple years earlier one of the high 
voltage chokes had shorted to ground and was replaced to re-
store operartion, so I disconnected the rectifier output from 
the rest of the high voltage supply. Again, the main breaker 
tripped so violently that the whole trailer shook when the 
contactor engaged. So, it was now down to either something 
undetected with the rectifier stacks, the high voltage or pri-
mary wiring, or (given the station’s shaky economic situation) 
a possibility that I really didn’t want to consider—failure of 
the transmitter’s three-phase 40 kVA plate transformer. 

An Incandescent Light Bulb Troubleshooting Tool
I checked, but the Ohmmeter wasn’t particularly helpful in 

this case, as the normal DC resistance on the transformer’s 
primary windings was very low. Not wanting to keep using 
the three-phase 200 Amp main breaker as a troubleshooting 
device, I sat down to think a bit. In my mind a light bulb came 
on, literally! One of my electronics instructors had previously 
described a light bulb technique for troubleshooting, where 
a 60-Watt incandescent light bulb is placed in series with the 
transformer primary winding and then connected across the 
120 Volt AC line (all with the secondary disconnected). If 
the lightbulb glows dimly or not at all then the transformer’s 
impedance at 60 Hz is high and should be OK. If it’s at full 
brightness then the transformer winding is shorted.

About this time there was a knock at the trailer’s door. 
One of the station’s salesmen had stopped by to see when 
the station would be back on the air. He’d had to drive there 
thanks to that pesky cashflow problem and the discon-
nected transmitter site telephone. However, at that time, 
I could offer no prediction for him. I also had no incandes-
cent light bulb, as all the working lights at the site were 
fluorescent tubes. So, I turned everything off and went for 
food and supplies.

By Joseph M. Davis, P.E.
President
Chesapeake RF Consultants, LLC

The Downward Path to Broadcast 
Engineering—No. 29
A big transmitter, a shorted transformer,  
and no money for a replacement—what to do?
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Upon returning with a supply of light bulbs, I checked each 
of the three-phase plate transformer’s primary windings. The 
first one made a 60-Watt bulb glow dimly, so did the second. 
At the third winding, the bulb went to full brightness. So now 
I knew where the specific problem was, but of course there 
was no spare plate transformer.

Reconnecting everything a piece at a time except for the 
shorted transformer phase primary winding, and setting the 
other two primaries to lower voltage (via a front-panel delta-
wye switch) I was able to achieve a reasonable plate voltage 
for reduced power operation. The station was back on the 
air at about 25 percent of normal power.

Big Three-Phase Transformers Don’t Come Cheap
I returned to the studio location and briefed the station 

manager about the situation before calling the transmitter 
manufacturer to see about a new plate transformer. Sure, 
they had one, but it would cost five thousand dollars, and it 
would have to be sent COD (collect on delivery), and that 
was after first paying off several other past-due bills the sta-
tion had accumulated. 

Given the station’s continuing cashflow problem, the man-
ager informed me that funds simply were not available and 
instructed me to shop around for a cheaper alternative so-
lution. During the next few days, I found out the source for 
the transformers used by the 
transmitter company and gave 
them a call. They also quoted 
$5,000 and said it would also 
have to be a COD shipment.  
My next call was to a cus-
tom transformer manufac-
turer with basically the same 
story—they wanted several 
thousand dollars, and would 
expect the money to be paid 
on delivery of the transform-
er. My instructions from the 
station manager were to keep 
on shopping around. 

Finally, I spoke with an 
electrical industrial manu-
facturer located about an 
hour away that could repair 
the existing transformer. 
The shop said they would 
have no problem in rewind-
ing a three phase 40 kVA dry 
transformer—just bring it in 
for a two-week turnaround. 
The cost of the rewinding job 
would be $5,000, and they 
would bill us later. The man-
ager loved this and told me to 
make it happen.

As One Problem Is Solved Another Surfaces
While rewinding the transformer solved the station man-

ager’s payment issue, it presented a new problem as to how 
to stay on the air for the two-weeks the job would require.

There was another radio station in the region that had 
a similar transmitter, but with an upgrade from 12 kW to 
25 kW that had required a larger plate transformer. I knew 
that they had kept the smaller plate transformer and my next 
call was to them to see about borrowing it.  I figured I could 
use their old one to keep our transmitter on the air at re-
duced power while the rewinding job took place. Unfortu-
nately, the owner of the other station was only too aware of 
our station owner’s financial situation and declined to loan 
the transformer as he figured the chances of ever getting it 
back were very small.

Finally, I contacted a “friend of a friend” and through this 
connection was ultimately able to borrow a plate trans-
former from a 5 kW AM station that was temporarily silent 
pending a sale. The stipulation was that there was a “drop 
dead” date for returning the transformer, as the station 
had to be ready to go back on the air when their new owner 
took charge in about a month. 

Our station worked fine with the AM loaner transformer, 
albeit at reduced power, but even with the lower power the 
owner was happy to have the station on the air.  

Broadcast Engineering 
Sometimes Requires A 
Lot of Physical Labor

Moving these three-phase 
power transformers around 
was quite an experience for 
me and some helpers. The 
defective 40 kVA transform-
er was the size of a large ice 
chest and weighed about 400 
pounds. In order to get the 
transformer out of the mo-
bile home trailer transmitter 
“building” and into a pickup 
truck we had to disassemble 
the chain-link fence around 
the transmitter building. 
(Matters were a bit easier at 
the electrical manufacturer’s 
plant, as they were equipped 
with an overhead hoist and 
trolley for handling such big 
transformers.)

Two weeks passed and I 
was informed the rewinding 
process was running a little 
behind, but should wrap up 
soon. Finally, two days before 
the loaner transformer had 

A 21-year-old Davis with the big AEL FM25KD and its even 
bigger power supply problems.
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to be returned the repair was done and I went to get it. The 
helpers met me at the site that night and we got it into posi-
tion. I was anxious about it working after all of the violent 
breaker trips from before. I took the time to check things out 
with the light bulb, and the rewound transformer passed that 
test with flying colors. I then powered everything powered 
up and was gratified (and relieved) to see that the transmitter 
plate voltage was now normal. 

No Rejoicing Just Yet, Though
I slowly increased the RF power to the licensed level with no 

issues at first, but shortly after achieving this I noticed a slight 
burning odor. My first thought was that it was just some paint 
or varnish on the rebuilt transformer that was responsible for 
the smell and this would go away in time. However, I then no-
ticed an orange glow down low in the transmitter cubicle. This 
was on one of the transformer mounting bolts. There was no 
doubt about it—for reasons yet to be discovered, the mount-
ing bolt was heating to the point of an orange incandescence. 

After some experimentation, we found that by setting the 
transmitter’s front-panel control to the low power position 
(switching the transformer input from delta to wye) the heat-
ing did not occur and the transmitter would able to operate 
at about 50 percent power.

I felt compelled to leave the rewound transformer in place 
at reduced power, since a commitment had been made to re-
turn the loaner transformer by the next day. So, we loaded up 
the loaner transformer and I took it back to its home station.  

Another Transformer Swapping Exercise
My next step was to contact the company that had re-

wound the 40 kVA transformer. When I described the glow-
ing bolt, the product manager said to bring it back and they 
would resolve that problem. Upon discussion of the loaner 
transformer being no longer available, he agreed to loan us 
a 25 kVA single phase electrical utility company “pole pig” 

step-down transformer to use in reverse while the bolt 
heating problem was being resolved. So, in one long night, it 
was off to the electrical manufacturer to pick up the “pole 
pig” then back to the tower site to remove the newly re-
wound 40 kVA transformer and temporarily wire in the 
“pole pig” for reduced power operation, and back to the 
electrical manufacturer with the 40 kVA transformer to be 
repaired further.

A week later the 40 kVA transformer was ready, again. 
This time at installation there were no complications and full 
power was achieved. Within a few months our station had 
a new owner running things and cashflow was no longer a 
problem.

The main lesson here is that working at a financially unsta-
ble low-budget operation—while sometimes frustrating—can 
provide considerable troubleshooting and work-around expe-
rience. Jumping into that “frying pan” was a terrific way for me 
to get going as a new CE, and I would not change a thing.

About The Author
Joe Davis is a television and radio consulting engineer with more than 40 
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BTS Young Professionals, the NAB 
Show, and the BMSB 

Hosted By Samina Husain, BTS Secretary

In this last edition of the 2022 BTS newsletter, we look back at a year of opportunities to meet at in-person 
events such as NAB and IBC. In addition BTS had a number of informative webinars with industry experts 
from around the globe sharing their thoughts.  Plus we have celebrated a significant milestone for women, with 
IEEE 25 years of Women in Engineering. We have been resilient through 2022 and are moving forward with 
positive prospects for the future. 

I am always encouraged with articles that inspire us to explore outside of our boundaries. In this edition 
we have three articles:

Enthusiastic about the future of broadcast and media technology, and the challenges they bring; Kylee 
Peña, product marketing manager—Pro Editorial, Adobe gives us her perspective.

How did you connect during the pandemic? Elena Gribanova, program manager at Cisco Global Marketing 
Corporate Communication—CiscoTV, reflects back at the challenges, transformations, collaborations and successes of building a solution 
in times of need.

Part 1 of 2, a pilot study from Radio Televisyen Malaysia. Ts. Nurulhusna Mohamad Kasim, Radio Televisyen Malaysia (RTM) and Pn. 
 Mardhiah Nasir, executive director, IPSB Technology, provide the outcome, relevance and potential of radio.  Stay tuned for part 2 in the next 
edition of Broadcast Technology.

As a reminder, I want to raise an important matter to IEEE BTS members eligible for Senior Member status. As is aptly stated on the 
ieee.org website: “IEEE membership enhances every stage of your career. As an established professional the IEEE membership 
identifies you as superior talent. Advancing your member grade can bring added peer recognition to your accomplishments.” 
Please reach out via bts@ieee.org if you have any questions on this matter. We are happy to provide you support in the process of your 
membership elevation.

Call To Action
Support the Women in Broadcast column and contribute with an article: Tell us your stories; please reach out and share your thoughts 

regarding women in engineering/broadcast, recognizing their contributions and achievements. Contact us at bts@ieee.org.

Engineers are problem-solvers. 
In my 15-year broadcast and me-
dia technology career, I’ve had the 
pleasure of being a part of teams 
of engineers solving real problems 
under immense pressure and time 
constraints. (I’ve also had the plea-
sure of watching the same engineers 
quickly brainstorm and engineer a 
rapid solution to fix the signal flow 

of a Nintendo 64. Both are equally impressive.)

By Kylee Peña
Product Marketing Manager—Pro Editorial 
Adobe

The Future Of Media 
Technology Is Multidisciplinary

But we’ve reached a point in our industry where conver-
gence with other disciplines has never been so important and 
messy—and fascinating. The Internet, as we know it, is evolv-
ing in front of us, with the nature of ownership of content 
shifting. The way consumers wish to experience stories has 
expanded, and the platforms and media from which they can 
choose are facing unprecedented competition. 

This is the convergence presenting many new problems 
for media technology engineers—and these problems are 
not easily defined, let alone solved. That’s why we also need 
to be a part of the conversations shaping Web3 right now.

Web3 In Storytelling
Hindsight has given us names for the first two genera-

tions of the Internet—Web 1 and Web 2. Web 1 was defined 
mainly by its own simplicity: a largely read-only experience. 
Remember GeoCities? The shift to Web 2 was marked by 
social media: read and write. Consumers began to generate 
content as much as they consumed it. Today we’re seeing 
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a third component taking shape with Web3: read, write, 
and own. 

Web3’s incorporation of concepts like the blockchain and 
token-based economics is creating opportunities to rethink 
how we transact with each other and with the media we 
consume. A decentralized Internet—one that is peer-to-
peer and immutable, instead of relying on third parties to 
create trust—may fundamentally change the business models 
behind media. 

Non-fungible tokens (NFTs) are one major expression 
of this kind of Internet. While NFTs have become over-
whelmed with odd art projects, there’s far more to this 
technology than a bored ape. An NFT is simply a unique 
identifier that certifies authenticity and ownership through 
cryptographic techniques. Some early uses of NFTs in me-
dia technology are through virtual writer’s rooms (such as 
Women of Mystery hosted by JumpCut Media) where an 
individual can purchase a token to gain access and prove 
ownership of the IP they will share. Other uses are in NFTs 
being used to “vote” for funding films (such as on the plat-
form Shibuya), with the token becoming linked to the film’s 
life cycle. NFTs are also beginning to support derivative 
works (such as fans participating in the universe of the sto-
ry) or provide royalties to creators.

Any engineer should look at these concepts—cryptog-
raphy, authenticity, derivations—and see a future where 
things like data transport and security or media asset 
management are fundamentally changed. And that only 
scratches the surface of what this convergence can bring 
to entertainment.

Meta-What?
If there’s a word everyone hates right now, it’s meta-

verse. Simply put, “metaverse” is a broad term used to 
describe the universe of 3D-rendered immersive environ-
ments. Metaverse is separate from Web3, but it’s an area 
of focus that has become linked to it. There isn’t one ex-
pression of the metaverse, just like there isn’t just one 
website on the World Wide Web. This loosely defined 
space is seen as a huge opportunity for some, and a con-
fusing frustration for others. It’s also not a new concept. 
The game “Second Life” launched in 2003, and technically 
fits in this definition. 

The opportunity for storytelling in the metaverse is both 
huge and limited: the potential is incalculable, but the sup-

porting technology leaves a lot to be desired. Much of what 
is presented as a metaverse experience is in virtual reality 
(VR), utilizing an expensive, uncomfortable headset to ac-
cess. Other metaverses are just plain underwhelming: in 
 October 2022, Meta made headlines when they announced 
their metaverse avatars would now have legs.

But for every floating torso, there’s an emerging meta-
verse that promises to shake things up. For example, the 
Brooklyn Nets’ “Netaverse” uses more than 100 high- 
resolution video cameras surrounding the court that help to 
render a 360-degree virtual reality experience in nearly real 
time. The viewer can step into and around the basketball 
court during a live game.

The metaverse is still just a weird, novel concept where 
people are trying things and mostly failing at them. But pieces 
of the metaverse are already in our world—ever use a Snap-
chat filter?—and will continue to proliferate in small ways 
until we find a ‘verse we can refuse. How can we be at the 
forefront of making that killer meta-app?

Facing The Future Together
The future of broadcast is full of problems that can’t be 

easily defined. We’re facing a horizon full of vocabulary we’ve 
never used, technologies that are still half-baked, and many 
open standards and protocols that are unproven. But one 
thing should be clear: none of us can face this future alone in 
the silos of our own discipline.

As a graduate student studying the convergence of 
design, business, and technology at USC, I’ve explored 
 entrepreneurship and innovation over many months and 
realized just how much effort it takes to break out of the 
expected. Humans just aren’t good at predicting the future 
of technology. That’s why it takes a village to brainstorm, 
iterate, implement, and learn from interesting new solu-
tions. That’s why we must actively become part of these 
conversations now.

Problems such as creating and refining human interface 
and interaction paradigms, asset reuse in virtual production 
pipeline, or the governance of user or artist-created content 
require a diverse set of perspectives from experts in media, 
the blockchain, legal, user experience, design, computer sci-
ence, and so much more. There are major gaps—or oppor-
tunities—in the space between funding and distribution of 
media. Could you be the one to bridge that gap into a brand-
new world for media technology?
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While Cisco Systems is a house-
hold name in technology, many 
are unaware that Cisco has a full-
fledged broadcast division called 
CiscoTV. CiscoTV provides a multi-
media platform for all major leader-
ship communications, internal and 
external global events, such as Cis-
coLive, Customer/Partner Summits 
and Internal All Hands.

When the deadly pandemic 
triggered lockdowns, global corporate teams had to be all- 
virtual, and leadership communications became critical. At 
the same time, the CiscoTV operation was itself hampered 
due to loss of physical access to the production spaces 
and systems. The need to virtualize the control rooms and 
 extend secure remote access to the production systems 
 became inevitable.

In the first weeks of the pandemic, a small group of us at 
CiscoTV sprang into action. We had to build a virtual broad-
cast production platform and scale it rapidly. The physical 
control systems including the switchers, routers, ingest, pro-
cessing and playback servers, had to be replaced with web 
portals and/or virtualized graphical representation of the 
GUIs of the control point clients. Such virtualization was 
achieved by augmenting commercial capability with home-
grown scripts, tools, and applications.

Cisco Webex took center stage as virtual production 
room, comms space and a viewing platform. Traditional multi-
viewer baseband feeds were converted into Webex telecon-
ference bridges IOs, and streamed over the network to the 
subscribed viewers and carried monitoring feeds to the op-
erators, TDs, and producers. In addition, Webex bridged the 
teams across the globe into a common PL bridge for comms. 
Cisco’s DCNM provided remote monitoring of fabrics that 
hosted and provided access to all our content and the core 
of the asset management system. The security architecture 
of this remote broadcast production was augmented as well.

CiscoTV became a powerful communication platform for 
the Cisco executive leadership team to connect with the en-
tire global team. With popularity, the demand grew and need 
for scale. Porting over the pre-pandemic established manual 
workflows into the virtual spaces allowed us to resume our 

By Elena Gribanova
Program Manager
Cisco Global Marketing Corporate 
Communication—CiscoTV

CiscoTV: A Fusion Of 
Enterprise And Broadcast 
Enriching And Transcending 
Their Traditional Spheres

business. However, scaling without a change to our operating 
processes caused significant challenges.

Remoting manual control over multiple ISPs network con-
nections to the operators’ homes with the consumer level 
SLAs became challenging and constraining. Depending on 
the operator location over the globe, the propagation laten-
cies and bandwidth constraints were hurdles. Finding and 
onboarding qualified operators to accommodate the rapidly 
growing demand became difficult. All this constrained our 
ability to scale our global production. Therefore, the need 
to replace manual controls with the automated controls be-
came inevitable.

We set out to automate our manual operations. Mul-
tiple broadcast channels became programmable, run by 
scripts executing complex instructions based on the pre-
determined logic. That allowed us to transition operating 
staff into the network operation center roles. The army 
of remote operators manually controlling each individual 
channel earlier shifted to monitoring multiple broadcast 
channels simultaneously running in parallel, controlled by 
a network time clock and schedules. Algorithms monitored 
and ran automated failovers with minimal manual interac-
tion from remote operators. 

All this transformation to automation allowed us to 
scale to the number of channels required, eliminating po-
tential for human error, including latency and poor judge-
ment. The algorithms were based on a predetermined 
decision tree based on the multiple weighed factors dy-
namically feeding into their equations. Building additional 
ingest and playback systems with pooled and protected 
resources independent from control rooms allowed us to 
scale on demand. The number of physical or virtual con-
trol rooms was not a constraint anymore. In addition to 
playback, automation was extended to content creation, 
processing, and distribution processes. 

As a result, CiscoTV was able to broadcast eight simul-
taneous channels playing region specific content to mul-
tiple social platforms, partners, customers, and corporate 
audiences in multiple time zones across the globe with our 
teams from the United States, the United Kingdom and 
India monitoring and controlling these channels remotely 
across the world. 

Our asset management system keeps track of millions 
of media assets to ensure safety, privacy, and availability. 
We developed a virtual method to ingest and monitor 
content coming in and out of our virtual control rooms 
and protect it in our multi-tier automated archive system. 
New workflows were developed to proxy edit the content 
remotely with the army of freelance craft editors and ani-
mation/graphics artists.

We introduced machine translations of closed captions 
to multiple languages in order to address the shortage of 
live captioners and to make our transmission available to 
the global audience. We also incorporated ASL into our 
leadership messaging, to make Cisco TV broadcasts more 
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inclusive. Finally, virtualizing our productions increased our 
systems sustainability and reduced the carbon footprint by 
transitioning our control rooms into resource independent 
virtual platform where the modules and channels can spin 
up and down based on the production load.

In summary, we had built a large-scale television network 
internally at Cisco TV without a multimillion-dollar budget 
or a large staff. This was possible due to our commercial 

broadcast experience that helped us architect and automate 
the corporate communication platforms. The developing 
phenomenon of the fusion of different industries; Broadcast 
and Enterprise Networking in this case, enriched each other 
with the technologies and workflows that transcended their 
traditional applications and markets. Incorporating and en-
hancing each other technologies and innovations opens new 
frontiers and markets for all the players. 

Broadcasters, especially national 
radio stations, face the fact that their 
radio shows are a one-time experi-
ence. This causes the listeners to miss 
out. Since podcasts are on-demand 
and available instantly, there’s a gold 
rush in podcasting with huge potential 
for cut through. In comparison to oth-
er mediums, podcasts are a relatively 
new market. Establishment and get-
ting noticed via a podcast are relatively 
easy, and right now, there’s less com-
petition, but that won’t be the case 
forever. The market is growing fast.

Therefore, to make sure radio has 
to continue to evolve to stay  relevant, 
RTM (Radio Televisyen  Malaysia) has 
embraced podcasting as its new au-
dio on demand (AOD) radio services. 
RTM conducted a pilot study in Octo-
ber 2020, where they will continue to 

explore podcast capability as ultimate audio offering audio nar-
rative focusing on new voices, new forms and new technologies. 

The Current Explosive Audio Trends 
As shared by Stephanie Donovan, Triton’s Global Head of 

Revenue at ABU’s annual RadioAsia Conference, Sept. 6, 2022:

By Ts. Nurulhusna Mohamad Kasim
Radio Televisyen Malaysia (RTM)
And Pn. Mardhiah Nasir
Executive Director
IPSB Technology

Expanding National Radio 
Reach Via Podcast: How Radio 
Televisyen Malaysia (RTM) 
Used Web Metrics And AI 
Capabilities For A Proof Of 
Concept (Part 1)

• Audio consumption is up; time spent on audio is a full one 
hour and 20 minutes longer in 2022.

• Global spending is up, with our data showing that global 
spend is up 78 percent, the APAC programmatic spend for 
the year to date is up 108 percent and Singapore specifically 
up 137 percent.

• In car listening for online audio and podcast listenership 
is increasing, with online audio and podcasting increasing 
42 percent and 34 percent respectively.

RTM Podcast Pilot Study With Triton Digital And 
IPSB Technology

RTM chose Triton Digital as podcast technology part-
ner and IPSB Technology as system integrator to gauge 
podcast digital capabilities to serve a wider audience with 
higher quality services. The pilot program also provides a 
360 audio strategy with its amplification feature by social 
sharing on new media such as Facebook and Twitter, and 
using audiogram as native piece of video content from live 
TV and radio content for sharing on radio station social 

Picture 1. Podcast Artworks for stations.
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media, starting with four Radio Stations—NasionalFM, 
AiFM, MinnalFM and Radio Klasik. This activity was con-
ducted within six months, starting in July 2020 and com-
pleted in January 2021. 

According to Richard Palmer, director of market develop-
ment for Asia Pacific at Triton Digital, “Public service broad-
casters can work smarter and employ cutting-edge digital 
technologies to increase efficiency, save money and better 
serve our audiences, ranging from content production, tech-
nical innovations, organizational change, commercial oppor-
tunities, and audience engagement.”

Analytics: What Is It And Why Does It Matter  
In Podcast?

In the podcast creative industry, there are several meth-
ods for measuring audience numbers. The following are some 
of the more common methods as proposed by Triton Digital:

Downloads
For every user that listens to a podcast episode online or as 

audio on demand, each would count as a unique file download. 
It helps analyzers understand why a particular podcast is 

more popular compared to others. However, while a download 
is not necessarily listened to, it is an indication of the listener’s 
intent to listen to the podcast (Triton Digital Sdn Bhd, 2021, 2).

Listeners
This metric is used on a per-episode, per-podcast, per-

network, or per-publisher basis and the listener duplications 
will be removed across different episodes and shows that 
each user is listening to (Triton Digital Sdn Bhd, 2021, 3). 

Gross Downloads
Gross download differs from downloads as it calculates the 

number of downloads that include repetitive downloads from 
the same user. In other words, it includes both unique and 
non-unique downloads as well as bot downloads and down-
loads from web crawlers (Triton Digital Sdn Bhd, 2021, 4). 

Downloaded Hours
Downloaded hours do not differ much from a normal, gen-

eral download. This metric represents the maximum potential 
listening hours if all actual downloaded content was listened to.  

Based on the IABTech Lab Podcast Measurement Indepen-
dent Certification, amongst the four aforementioned criteria 
of measuring its audience, the most relevant based on the re-
port from 2021 are the number of downloads and the number 
of listeners (IAB Tech Lab, 2021, 2). 

RTM Podcast Pilot Results
During our Pilot Podcast which was conducted via web-

site https://rtmklik.rtm.gov.my/, we immediately were able to 
see the impact as soon as we turned on the podcast to the 
public RTM over achieving the initial target for the pilot by 
138 times. Do bear in mind that the pilot was run only for 
three months and without any promotion. It has proven to 
be one of the services sought out by the audience.

Conclusion
The potential is endless for RTM and other public or pri-

vate broadcasters to grow and connect with new audiences. 

continued on page 46
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The 17th Asia Media Summit (AMS), which is organized 
by the Asia-Pacific Institute for Broadcasting Development 
(AIBD), was held in a hybrid form on May 23, 2022. The mid-
day event (Malaysian time) was hosted in Fiji and coordinated 
from Kuala Lumpur, Malaysia.

The AMS provided a meeting point for AIBD members 
and broadcast and media stakeholders to come together and 
discuss topical issues relating to the broadcast and media 
policy, capacity development and knowledge sharing across 
the Asia-Pacific region (APAC) and beyond. The event was 
supported by the Republic of Fiji’s Ministry of Information, 
and Walesi, the common broadcast network provider in Fiji, 
along with several other media and broadcast stakeholders. 
It attracted more than 20 in-person delegates and more than 
100 others participated online.

Background
5G is a buzzword that people utter and hear extensively 

these days, and the broadcast and media industry has been 
working with the developers of 5G mobile technologies. Cur-
rently, 5G is predominantly a terrestrial network like its pre-
cursors—radio and television broadcasting networks—using 

ground stations. As revealed by several market research or-
ganizations, 70 to 80 percent or more of all Internet traffic 
involves the streaming of real-time multimedia in this era of 
IP-driven services. This includes both live broadcast events 
and over-the-top (OTT) linear and on-demand streaming 
media content. Although the popularity of on-demand view-
ing is increasing rapidly, the potential audience for live and lin-
ear content is still huge.  When radio listening and television 
viewing is studied and analyzed, it is apparent that, more than 
ever before, consumption of television and radio is taking 
place everywhere via iPads, smartphones, laptops and, large 
screen televisions and conventional radio devices. The pub-
lic is consuming increasing amounts of on-demand content; 
however, linear radio and television are still huge and will be 
for many years to come. 

Aims And Objectives
The goal of this pre-summit workshop of Asia-Media Sum-

mit AMS-2022 was to explore the potential of a wide range 
of terrestrial infrastructures that can be used for broadcast-
ing and media services.  

Some of its key objectives were:  

• to create awareness of emerging terrestrial distribution 
technologies

By Amal Punchihewa

Asia Media Summit Examines 
Terrestrial Content Delivery
Event focuses on 5G and changing  
consumption patterns
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• to share knowledge among regional broadcasters and 
media on how to utilize available and emerging terrestrial 
infrastructures

• to ascertain what the potential terrestrial distribution 
technologies are

• to examine what opportunities 5G could offer as a 
terrestrial infrastructure

• to place emphasis on, and to explore the need for, the 
optimization of existing infrastructures

Participants represented 23 countries (19 of which are APAC 
countries), and included public sector and private  industry play-
ers, including: top and senior management, producers, techni-
cal support staff, broadcast engineers, telecommunication en-
gineers, spectrum experts, regulators, regional broadcasters 
(television, radio, and new media), editors and content creators.

Getting Down To Business
The event began with a welcome and opening remarks 

from Dr. Amal Punchihewa, a leading technologist and expert 
in the broadcast and ICT industry. In his address, Punchihewa 
noted that while it was unfortunate that not everyone could 
join the conference in person, technology made it possible 
to participate virtually and to share knowledge. He observed 
that AIBD is an organization formed by several UN bodies, 
including UNESCAP and UNESCO, to help the development 
of media and broadcasting in the Asia-Pacific region (APAC) 
in the 1970s, after having identified a lack of capacity and 
knowledge in broadcasting and media and in helping in policy 
formulation. He reminded his audience that the early devel-
opments in this area were very slow, but revolutionary. This 
included the development of monochrome television and the 
transition to color, which commenced two to three decades 
later. Punchihewa stated that today, such advancements can 
be both rapid and evolutionary in nature.  

Speakers Provide Information On 5G And Its Uses
Following Punchihewa’s remarks, the event shifted to 

 presentations on 5G infrastructures and the future of the 
technology in broadcasting. These were followed by a ques-
tion-and-answer session and a moderated discussion.

The first presenter was Tengku Razman Othman, custom-
er solution manager at Caton Technology Asia (S) Pte Ltd., 
who examined 5G and its features, its capabilities and use 
cases, the potential of 5G for broadcasting, media, and enter-
tainment industries, and how 5G could improve the quality of 
experience for media audiences.

“Broadcast could be either multicast and/or broadcast. 
Broadcast has not been adopted by mobile operators for many 
years,” said Othman. “They always do unicast. Understanding 
multicast and broadcast will be a new transition mindset for 
them. We have been doing broadcast multicast from day one. 
This is our technology…our strength, to understand the broad-
casts as one-to-many from day one. We need to work with the 
current mobile operators about this technology. If not, they 
keep using unicast as a way to design the infrastructure.

“Lots of broadcasters are making available content online 
as well as additional content, but they have spent quite a lot 
of money on it because [they] have tried to make it available 
for varying device sizes and so on. On-demand, you can al-
ways watch it when you feel like it and it will [be served] by 
CDNs. But if it is live sports or [a] concert, you want to get 
the results within the same second, rather than 20 seconds 
later. I think that will be a big challenge if the current technol-
ogy [cannot address the] latency issue in live sports…Can 
you live with that delay? If a neighbour says goal on my TV 
and then you just say I did not see the goal yet… World Cup 
is coming up at the end of December 2022. Who wants to 
receive a one-minute delay in the content moving forward?”

Next on the program was Matt Ashe, regional manager 
at, Benchmark Broadcast Systems (S) Pte Ltd, who talked 
about direct-to-home satellite (DTH) and digital terrestrial 

Presenters (clockwise from top right) Nils Aherns, Matt Ashe, Tengku Razman Othman, and the AIBD’s program manager, 
Nabeel Tirmazi, surround moderator Amal Punchihewa in this screen shot of the summit proceedings.
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television, 5G broadcast and 5G for contribution and DVB-
NIP (Native IP).

The final presentation came from Nils Ahrens, the APAC 
regional manager of broadcast and media at Rohde & Schwarz 
Australia Pty Ltd, who discussed 3GPP standards both cur-
rently available and forthcoming, spectrum availability for 
both MNO (5,10,20 MHz) and BNO (6,7,8 MHz) 5G broad-
cast infrastructure networks, commercially available and 
prototypical receivers, business cases, multicast-as-a-service 
(MaaS) applications, and further trials and testes.

Ahrens also commented about challenges in the handling 
of content.

“So far, we have seen it from the receiver’s point of view, 
[a] subscriber watching a 5G broadcast or a 5G base station, 
which means [that person is] asking for a prompt and a uni-
cast here, [and can] select content from the electronic pro-
gram guide. Now from the content owner’s perspective, that 
is quite a bit different because content owners have to inform 
ahead…regardless of whether they are accessing DVB-T2, or 
whether they are operating on an OTT platform. It is a little 
bit more complex because you have to support Android and 
iOS devices. But that is one investment for infrastructure 
cost. The real cost for the content is that of the upload to 
the CDN. That is ongoing 24/7 and 365 days a year. That 
makes the OTT distribution expensive. Still, with that there 
[is] no guarantee that either CDN or [an] ISP provider will 
give you a good quality of service for [every] subscriber in the 
network, simply because they cannot.

Ahrens noted that even the best predictions available 
to system operators cannot accurately forecast peak de-
mand times and the number of people who will want to 
view content. 

“There is no guarantee that will allow [operators] to say, 
‘I will give you the advertiser [a] guarantee that your content 
will be distributed to that to that area or these subscribers. 
They simply cannot [guarantee that].”

During the question-and-answer session, a participant 
from India, Padabinda Das.  asked about spectrum bands are 
identified for use in 5G broadcasts. Das wanted to know is 
these will be from 5G bands already identified, if additional 
bands will be required, or any spectrum band has been identi-
fied for 5G broadcast? 

Rohde & Schwarz’s Nils responded that consideration is 
currently being given to UHF spectrum, as 5G broadcasting 
is a broadcast technology, and that this depends on creating 
amplifier technology for transmission devices. He observed 
that manufacturers are unlikely to develop new high-power 
transmission devices for serving larger geographic area, and 
noted that the broadcast industry could reuse devices al-
ready in use, as they are well-suited for such transmissions. 

A number of other questions were also fielded by the 
three presenters.

Moderator Punchihewa posed this final question to all 
three presenters: “As an expert in the industry, based on 
your past and recent experiences, along with what you have 

heard and are hearing, do you think 5G broadcast will re-
place the current, or ‘traditional.’ broadcasting services in 
the coming 10 years?” All three presenters agreed that tra-
ditional broadcasting will be around for many more years to 
come, most likely over two decades. 

Summit Takeaways
A number of conclusions were reached during the confer-

ence. These included: 

• Linear and traditional broadcasting— both television and 
radio—will be operational at least for another two or 
more decades. 

• There are many ways to deliver content, and they are all 
coming together to form a single ecosystem known as 
DVB-NIP (Native IP)

• Collaborations from 5G-MAG and other organizations 
representing the broadcasting industry with 3GPP have 
made 5G broadcasting technically possible.

• 5G broadcasting could be a part of the broadcasting mix 
in the future, provided that all stakeholders work 
together to build a wider 5G broadcasting ecosystem. 

• The ecosystem includes consumer devices and business 
models.

In addition, the event produced the following outcomes:

• The audience received insight on what 5G could offer in 
future for the broadcasting industry.

• Broadcasters were asked to work with national spectrum 
regulators, mobile network operators (MNOs), and other 
industry stakeholders to protect adequate UHF spectrum 
for 5G broadcasting in future.

• Broadcasters were informed that 5G broadcasting can be 
a practical reality if broadcast stakeholders closely work 
with the mobile industry. Hence, collaboration was 
requested with organizations such as 5G-MAG, a not-for-
profit organization, to make 5G broadcasting a 
commercial success. 

About The Author
 Dr. Amal Punchihewa is a researcher, educator, 

advisor and consultant in ICT, Media, and Broadcasting 

with close to four decades of experience in the industry, 

academia, and research. Amal is a Chartered Profes-

sional Engineer and Fellow of IET(UK) and a senior 

member of IEEE(USA) He is also a distinguished lec-

turer of IEEE-Broadcast Technology Society. Amal fa-

cilitates and advocates technical guidelines and stan-

dards, and provides expertise related to the 

convergence of media, and evolving technology needs. He advocates, encourages, 

and manages member communities, and help them to understand the trends that 

shape the media, to empower media & ICT stakeholders to continue to take good 

strategic decisions. He is also the technical advisor of the AIBD and a member of 

the AIBD international advisory board.
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By surfing the History Portal of the ITU-R 
website, one can come across really remark-
able documents, with some of them “real 
gems” for a number of reasons, such as the 
high quality of the scanning and digitization 
process, the noblesse oblige factor, and the 
fact that in those historical documents a cer-
tain standard, that nowadays may be taken 
for granted, was established. 

In the fifth meeting of the International Radio Consulta-
tive Committee (CCIR, the former ITU-R), which was held 
in Stockholm in 1948, channel bandwidth of broadcast TV 
services was established and black and white television stan-
dards were discussed. It should be remembered that a few 
years prior to World War II, several countries had success-
fully put the first electronic TV systems to the test. 

In the corresponding ITU-R documents of the History Por-
tal, one can find the full collection of contributing documents, 
proposals, annexed communications and meeting minutes 
with the adopted agreements. It is then possible to retrace 
the steps that lead to certain decisions such as the original 
channel bandwidth of TV services. For a start, a  contribution 
from the Netherlands, by the Natuurkundig Laboratorium 
der N. V. Philips, stated that to keep receivers affordable 
for the market, the number of frames per second was to be 
maintained equal to the frequency of the mains; which for 
Europe is 50 Hz (c/s or “cycles per second” as the way it was 
written back then), while, for bandwidth economy 2:1 inter-

lacing was to be used. In addition, given that TV picture was 
comprised of horizontal lines, the number of lines was to be 
increased in order to minimize vertical gaps, while keeping 
bandwidth constant. These considerations led to line num-
bers of around 600 with a 4-MHz maximum video bandwidth 
for video only, as this made those vertical gaps between lines 
negligible when the pictures were observed from a distance 
five times the picture height. The use of the groundbreaking 
“vestigial side band” system [developed by RCA’s Waldemar 
Poch and David Epstein] for modulation of the picture car-
rier wave, would allow a reduced total channel bandwidth of 
6 MHz, which, not by chance, was in agreement with the rules 
fixed by the U.S. Federal Communications Commission, thus 
paving the way for the most economical receiver construction 
possible in a worldwide economy of scale. 

(Rather interestingly, the contribution by the Netherlands 
that was mentioned was submitted to Study Group 1, whose 
concern in 1948 came under the heading of “Separation be-
tween frequencies allocated to radio stations.”)

Meanwhile, in the Study Group 6 of that time (which was 
labeled “Broadcasting Problems”), we can find the question 
of uniformity, or at least, compatibility, of worldwide TV sys-
tems more clearly enunciated for “the interchange of television 
programmes amongst countries […] at the lowest cost,” and for 
“the most economical expansion of the television services, and in 
the production of receiving equipment at minimum cost”. Yet, in 
this second contribution on the matter, channel bandwidth 
was left out of the list of aspects to be dealt with on the 

ITU Report
By David Guerra Pereda, BTS Member

Channel Bandwidth At The Dawn Of Television

The pre-vestigial sideband transmission 6-MHz channel utilization plan presented to the U.S. Federal Communications 
Commission in mid-1936.
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agreement table. Such studies were to be part of Recommen-
dation nº 29 (“Television Standards”) which was to be devel-
oped within the newly proposed Study Group 11 (“Television 
Including Questions relating to Single Sideband”).

However, the quest of CCIR scientists and engineers for 
compatibility back then could not be achieved through direct 
choice of one standard from a single manufacturer of a spe-
cific nationality, as this would have granted a de facto domi-
nant position of the market to the industry of that nation 
for at least a decade or more. Hence, the national politicians 
within CCIR, with their loyalty to the domestic industries of 
their respective countries, played a major part in the TV sets 
that were marketed at that time and, as a consequence, the 
technical mission of CCIR failed, leaving the world divided 
into three black and white television standards. So, where did 
those national standards come from?

Early Television Line Standards 
Before the aforementioned proposal of around 600 lines 

was presented in 1948, TV standards had had a development 
of sorts in several Europe countries and the United States. 
France started to emit 455-line television images in 1937, 
while Great Britain retained the 405-line service it had initiat-
ed in 1936. Germany elected to go with the 441-lines used in 
the United States prior to 1941 (in that year, the United States 
had moved to a national standard of 525-lines following rec-
ommendations from an industry-wide study group, the first 
National Television System Committee or NTSC.) Shortly 
after the war, France established an 819-line standard and de-
fended this choice over all others with lower line counts. 

But, where did the 6-MHz channel bandwidth proposal 
mentioned originate?

After a lot of laboratory and field testing conducted by 
RCA in the early 1930s, it was demonstrated to be technolog-
ically possible for the 343-line/5.75-MHz bandwidth TV sys-
tem that had been developed to be scaled up to 441-lines and 
fit within a 6-MHz bandwidth, with AM full double-sideband 
modulation being used for video and audio carriers. As RCA 
had by then established itself as the company with the most 
completely developed TV standards by far, and despite the 
presence of other actors of TV industry, the FCC went ahead 
and adopted the 6-MHz channel bandwidth in order to foster 
the spectrum allocations needed for the further development 
and eventually, commercialization, of television broadcasting. 

Moreover, AM vestigial sideband was on the horizon1 and a 
bandwidth of 6 MHz was considered sufficient to accommo-
date “next-generation” higher-resolution TV systems. In fact, 
that was the case for the 525-line U.S. NTSC system, but not 
European ones using 625 or 819 lines. (Philips’ commercial 
interests in the United States appear to be the main driver for 
the CCIR 6-MHz channel bandwidth proposal in 1948.)

Invoking The Teachings Of Jean-Baptiste  
Joseph Fourier

Before finishing this column, I can’t resist indulging in one 
more paragraph that’s archived in the ITU-R History Portal 
documents. It’s extracted from a reply letter by Dr. Van der 
Pol to the Chairman of the CCIR Stockholm meeting, and is 
quoted here in its entirety

“During discussions on channel separations, frequency spectra, 
single sideband transmissions, receiver bandwidths, carrier sup-
pression and the like, I once visualised what effect all these discus-
sions would have had on the great physicist and mathematician 
Fourier, supposing he could have been present at our meetings 
and were sitting next to Mr. Lahaye. No doubt he would have 
been very deeply impressed by all the innumerable technical con-
sequences of the fundamental and deep mathematical concepts 
which he originated and which are now, in a superficial way, com-
mon knowledge even to a schoolboy when he tunes in a broadcast 
programme on a certain frequency.”

1 Editor’s note: In early 1937, RCA’s Waldemar Poch and David Epstein 

published a paper (“Partial Suppression Of One Side Band In Television 

Reception” —in both the Jan. 1937 Proceedings of the IRE, and the Jan. 1937 

issue of the RCA Review—describing television transmission bandwidth 

reduction by use of suppression of the lower AM sideband. Poch and 

Epstein referred to their technology as “selective side-band transmission.” 

A few years later, another RCA engineer, George H. Brown had a lower 

sideband reduction filter constructed, in accord with the bandwidth-limit-

ing technology proposal of Poch and Epstein. This was installed at RCA’s 

experimental TV transmission facility at New York City’s Empire State 

Building and was in use when NBC began its first regular television service 

in 1939. Brown renamed the Poch/Epstein modulation methodology as 

“vestigial sideband,” and published his own paper (“A Vestigial Side-Band 

Filter For Use With A Television Transmitter” on the practical application 

of technology in the Jan. 1941 RCA Review.
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The Technical Committee of the FOBTV (Future of 
Broadcast Television) hosted a virtual meeting on Aug. 31, 
2022, with representatives of a number of television re-
search and standards organi-
zations providing members 
and guests with updates on 
their group’s television-relat-
ed 2022 activities. 

The two-and-a-half-hour 
event began with the orga-
nization’s secretary-general, 
and vice president of China’s 
National Engineering Re-
search Center for DTV (NERC-DTV, Yao Wang, calling it 

to order at 10 a.m. Eastern Daylight 
Time. The global meeting attracted 
some 75 individuals, with repre-
sentation from most of the world’s 
 major television broadcasting and 
standards development organizations.  

After preliminaries, the meeting 
began with an update on activities 
within the ATSC organization, pre-
sented by its president, Madeleine 
Noland. She noted that updating of 

the existing standard was continuing and that all related docu-
ments are available at the ATSC website. Nolan also described 
the work conducted by the ATSC’s Technology Groups, Plan-
ning Teams, and Implementation Teams, stating that “all these 
Specialist Groups are collectively responsible for the ATSC 3.0 
standard.” She stated that there was also a Specialist Group, 
which is responsible for the ATSC 1.0 standard, with some 
work still going on in that area.

Noland then described several initiatives underway, in-
cluding India’s exploration of ATSC 
3.0, and a Implementation Team 
that is supporting Brazil’s explora-
tion of ATSC 3.0, on-going studies 
in new codec technologies, inter-
tower communications between TV 
stations, as well as another “work in 
progress,” the 5G-ATSC 3.0 harmo-
nization initiative. 

She acknowledged the adoption 
of the ATSC 3.0 standard in Jamaica 

earlier this year and described the situation in the United 
States with regard to the public’s adoption of NextGen TV 
receivers, stating that “the Consumer Technology Associa-
tion anticipates that 2024 will be an inflection point, with 
about 40 percent of the TVs sold in the U.S. having NextGen 

TV capabilities.”   

The National Association 
Of Broadcasters’ Report

Lynn Claudy, senior vice 
president of technology at 
the National Association of 
Broadcasters, was the next 
presenter and focused his ini-
tial remarks on the status of 

over-the-air (OTA) television delivery in the United States.
Claudy cited a recent survey from the New York-based 

Nielsen audience measurement and data/analytics organiza-
tion, which revealed that OTA numbers of about 15 percent 

have been fairly consistent for the 
past several years, with the pen-
etration of cable delivery lessening 
and adoption of TV programming 
via broadband (cord cutting) on the 
ascendency.

He noted too that the survey 
found the percentage of OTA view-
ers was even greater than 15 per-
cent in some locales, citing the city 
of Albuquerque, New Mexico with 

more than 30 percent of television homes there using anten-
nas for reception.

In further describing the transition to ATSC 3.0 within the 
United States, Claudy observed that sales of 3.0-related prod-
ucts were up, and that more and more stations were offer-
ing NextGen-TV service. He did note one impediment in the 
transition, however. “We’re looking forward to ending ATSC 
1.0, but the problem is that there are no extra channels,” said 
Claudy. He lamented that channel sharing was now the only 
way to get 3.0 on the air, but that the bitrates in sharing ar-
rangements are low, and this constrains 3.0 services. 

“Until we have enough ATSC 3.0 receivers out there, we 
really can’t talk about turning off ATSC 1.0, which means 
we really can’t talk about a vibrant ATSC 3.0 service that 
covers the entire country and has all of the broadcasters in 
it,” said Claudy. “If we really want to turn off ATSC 1…we 
need all new sets to have 3.0 capability and we need cheap 

FOBTV Technical Committee 
Conducts August Virtual Meeting
Members provide updates on global TV initiatives

By James E. O’Neal

Yao Wang

Lynn Claudy

Madeleine Noland
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 alternatives to receive ATSC 3.0 for those who don’t want to 
buy or who can’t afford a new TV set.”

Claudy described the on-going NextGen TV transition as 
“marketplace driven,” and described this type of transition is 
“messy and uncomfortable.”

An Update On DVB Activities
Emily Dubs, the head of technology at DVB, Europe, fol-

lowed Claudy, and began with a description of the DVB-
NIP (native IP) document that was published in February 
of 2022.

“[It] covers hybrid delivery of signals using Internet, OTT 
packaging formulas, [and] native IP via broadcast,” said Dubs. She 

noted that satellite use cases are “driv-
ing market introduction,” and that a 
wide range of benefits would likely be 
derived from this application of tech-
nology. She highlighted in particular 
a “new solutions page” that provides 
detailed information on the specifics of 
IP-based delivery.   

Dubs also spoke about the es-
tablishment of a new work group to 
liaise with 5G players, and a special 

task force to work with the 5G-MAG group. She described her 
organization’s on-going initiatives in the areas of low-latency 
content streaming, targeted advertising, next-generation co-
decs for television, and also mentioned several planned DVB 
events including the 2023 DVB World conference, which is 
now set to be held in Brussels, Belgium on June 14.

Television News From Japan
Ryoichi Nakai, director of the research and development 

headquarters for the Japanese Association of Radio Indus-
tries and Businesses (ARIB) standards organization was the 
next speaker, and began his presentation with a review of the 
schedule that has been established for implementing advanced 

terrestrial broadcasting in Japan. He 
also discussed on-going projects in 
the areas of improvements in video 
and audio, as well as activities in the 
areas of multiplexing, conditional ac-
cess and protection of rights. Nakai 
stated that “the results will be re-
ported to the Ministry of Internal 
Affairs and Communications by the 
end of the year.”

He described work on a por-
table millimeter-wave transmission system for television 
program coordination, the development of IP-interfaces 
for audio, video and data in connection with TV program 
production, and also Advanced Media Workflow (AMWA) 
Networked Media Open Specifications (NMOS) for control 
of productions in connection with ARIB standards work in 
that area.

Nakai then briefly reviewed other standards and technical 
report activities within his organization, which include ter-
restrial and satellite-delivered broadcasting, closed caption-
ing, microwave systems for program contribution, a portable 
OFDM-based microwave system for UHD program contribu-
tion, and more. He advised those wanting further information 
on ARIB activities and standards to visit the organization’s 
website, https://www.arib.or.jp/english/std_tr/index.html

Kenichi Tsuchida, executive researcher, at Japan’s NHK 
Science and Technology Research Laboratories offered the 

next report, which focused on in-
novative work going on within the  
organization. Tsuchida noted in 
particular 360-degree presentation 
technology, describing volumetric 
capture involving 24 robotic camer-
as that could automatically track the 
subject being imaged. He said that 
by 2030 to 2040 this 360-degree 
research could lead to 360-degree 
“full dome” display technology. 

He described activities in the area of advanced terrestrial 
broadcasting, stating that some of this centered around improved 
or advanced coding technologies, as these were necessary “in or-
der to deliver video and audio services with high quality and high 
functionality, we are developing encoding and composite equip-
ment that supports VVC and MPEG-H3D audio.”  

Tsuchida stated that his organization had developed a 
high-capacity transmission system that can accommodate 
two 4K programs and one 2K within a single 6 MHz channel. 

He described a head-mounted light field display that can 
produce more natural 3D images with less visual fatigue than 
with current 3D “goggles.” Tsuchida also noted work going 
on in the area of the sharing of 3D experiences between 
persons via head-mounted displays, as well as a “thinner than 
paper” (0.07 mm thickness) OLED display using organic ma-
terial that is not degraded by atmospheric moisture and can 
be arranged in any desired shape due to its thinness. 

He concluded his overview of his organization’s on-going 
projects by providing website locations where more informa-
tion is available on these initiatives.

What’s New At ETRI
Following the presentation by NHK’s Tsuchida, Sung-ik 

Park, principal researcher at Korea’s Electronics and Tele-
communications Research Institute (ETRI) described his 
 organization’s recent work in connection with ATSC 3.0-based 
terrestrial mobile broadcasting, ATSC 3.0-based backward-
compatible MIMO (multiple-input and multiple-output) field 
verification, a broadcast-based real-time kinematic (RTK) 
service to provide extremely high (CM-level) positioning ac-
curacy, and a comparison of the performance of ATSC 3.0 and 
5G Broadcast delivery.

In connection with the 3.0-based terrestrial mobile 
broadcasting, Park described the use of diversity reception 

Emily Dubs

Kenichi Tsuchida

Ryoichi Nakai
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of signals using as many as four antennas, use of smartphones 
equipped with a special on-board chipset from Saankhya Labs 

manufactured under the auspices of 
the Sinclair Broadcast Group for 3.0 
reception in cars, as well as delivery 
of targeted advertising in mobile en-
vironments. 

In describing the recent MIMO 
work, Park cited a previous trial 
in 2020 and 2021 involving the use 
of MIMO technology for the deliv-
ery of massive amounts of data at 
speeds of up to 113 Mbps. However, 

most of his MIMO update focused on testing involving deliv-
ery of an ATSC 3.0-based signal. Park offered a description 
of the trials:

“SISO (single-input and single-output) or MISO (multiple-
input and single-output) is applied to LDM core layer,” he 
said. “A legacy ATSC 3.0 receiver can then decode core lay-
er of the LDM-MIMO signal. MIMO is applied to the LDM 
enhanced layer. [And the newly-developed] MIMO receiver 
can decode both the core and enhanced layers of the LDM-
MIMO signal.

Park noted that a data rate of 2.6 Mbps was achievable 
with an LDM-plus-MIMO core layer, and that 80.9 Mbps was 
realized via an LDM-plus-MIMO enhanced layer, which could 
provide 8K UHD delivery to fixed-location receivers.

In describing ETRI’s 5G Broadcast and ATSC 3.0 evalua-
tion, Park stated that this involved the performance of each 
delivery modality in terms of delivering content at various 
distances and data rates, as well as the cost to implement 
delivery systems.

Sinclair’s Mark Aitken And The ATSC 3.0/5G  
Convergence  

In his presentation, Mark Aitken, the Sinclair Broadcast 
Group’s senior vice president of advanced technology, fo-
cused on the convergence of broadcasting and 5G wireless 
broadband technology.

Aitken began with a look at the rollout of ATSC 3.0 within 
the United States.

We expect by the year’s end about 62 percent of the 
U.S will have 3.0 availability,” said Aitken. “If we get some 
of the major owned-and-operated (O&O) markets on line, 

it’s projected that it will be about 
75 percent or more by the first full 
quarter of next year.”

He noted the global recognition 
of ATSC 3.0 by the ITU, and de-
scribed ATSC 3.0 initiatives outside 
of the United States, focusing par-
ticularly on India.

“What we see (in India) is that 
5G convergence is driving an under-
standing of the useful role of 5G in 

digital terrestrial broadcasting,” said Aitken, in commenting 
about a recent conference in that country and initiatives that 
are underway in the area of direct-to-mobile (D2M) there. 

“India is truly embracing NextGen broadcasting in the 
context of a direct-to-mobile strategy,” he said, adding that 
5G stakeholders in India are now focused on defining a di-
rect-to-mobile service.

Aitken observed that a “slice” of spectrum between 526 
MHz and 582 MHz had been set aside for D2M purposes 

“It is clear that ATSC 3 fits into 5G,” he said, noting that 
a “Work Item” focused on defining the internetworking of 
non-3GPP networks within a 5G environment was being 
submitted to the 3GPP organization, and that “a lot of large 
organizations” were supporting this Work Item.

He added that the ATSC is also moving along these lines.
“They are working within ATSC to define a core network, 

because that core network is an essential part in ensuring a 
prominent role for broadcasting in that 5G-converged envi-
ronment,” said Aitken.

He stated that many broadcasters that had previously been 
focused solely on television were now recognizing the new op-
portunities associated with an IP-based wireless standard.  

“We think that convergence truly makes broadcast rele-
vant in the ecosphere of information and content distribution 
and many other wireless activities. 

Broadcasting Technology Advances In China 
Yiling Xu, the deputy research director at China’s NERC-

DTV/Shanghai Jiao Tung University, provided the next report 
in which she described the latest activities, one of which is 
what she termed a “3-4-5” model or approach for FOBTV. She 
noted that this involved the merger of various “worlds” (hu-
man, physical, and meta) and dimensions (such as “immersive,” 

“IP-centric,” and “interactive”). In ad-
dition, she spoke about 4K/8K pilot 
broadcasting program in China and 
the development of a “next-genera-
tion media transport standard” that 
emerged from work in information 
technology media-efficient coding. In 
particular, she stressed some of the 
innovative development utilized in 
coverage of the February 2022 Win-
ter Olympic Games that were held in 

Beijing, China. These included simultaneous playout of activities 
being captured to both small- and large-screen display devices, 
the display of extended amounts of data to small-screen devices, 
multilingual and multiview coverage, along with the presentation 
of real-time game data and interactive coverage.

Following Xu’s report, Shen Yan, principal engineer at 
 China’s SparkLink Alliance, brought FOBTV members and oth-
ers up to date on his organization’s efforts to promote wireless 
technology for use in smart homes, smart cars, smart manu-
facturing and other “smart” areas and endeavors. Yan stated 
that SparkLink’s purpose was to bring about collaboration Mark Aitken

Yiling Xu

Sung-ik Park
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among all such “smart” entities. He 
observed that networking “space” 
is now expanding beyond tradition-
al communications to many other 
areas, and that in connection with 
this such attributes as high speed 
transmission, perfect synchronism, 
ultra-low latency, “wire-like reliabil-
ity” and the ability to support many 
levels of access were essential.   

Yan also described applications of 
such networking in home audio and video transport applica-
tions, including the interconnection of multiple devices such as 
loudspeakers for delivering multichannel audio. He noted that 
another area where it could come into play was with synchro-
nism of audio with video being delivered to the speakers. 

In his remarks, Yan stated that his organization, Smart-
Link, would like to establish a formal alliance with FOBTV 
with the signing of a memorandum of understanding. 

5G-MAG Update
Jordi Giménez, head of technology at 5G-MAG/EBU, Eu-

rope, offered the next report, with an update on 5G activities. 
Giménez stated that these included 
collaboration in the areas of content 
production and consumption, with 
a focus of areas that include user 
requirements, market trends and 
ecosystems. He described 5G’s role 
in transitioning to cloud-based op-
erations, as this would provide “IP-
based content anytime, anywhere to 
any device [as well as] offering per-
sonalization and interactivity.”

Giménez reported on the on-going efforts in the area of 
LTE-based 5G terrestrial broadcasting, stating this was some-

thing that would be demonstrated at the September IBC 
event. He also talked about efforts in the areas of 5G media 
distribution via mobile networks, emergency alerting based 
on 5G Broadcast, an updating of the 5G Broadcast standard, 
as well as on-going liaison with DVB in connection with DVB-
I over 5G systems.

“We are looking forward now to initiatives for 2023,” said 
Giménez. “We’re starting to make plans to implement vari-
ous other use cases.”

Brazilian Initiatives
The final television system update in the meeting came 

from Luiz Fausto, chair of the Technical Module, at Brazil’s 
SBTVD/TV Globo. He noted that work was underway on de-
veloping the next-generation of digital television for his coun-
try, with the concept of turning television into “an app-based 

experience,” with every broadcaster 
serving as an app.

“We want our system to be IP-
based,” said Fausto. “[And we want 
to go] beyond the concept of SFNs 
that we have today. We want to 
have frequency reuse with the same 
channel used by adjacent stations 
transmitting different content.”

He described the new Brazilian 
DTV initiative as existing in three 

phases, with the third phase beginning early in 2022 and end-
ing in August 2024. Fausto said that the launch of the system, 
TV 3.0, was expected in 2025.   

An open discussion period moderated by the Yian Wu 
from Canada’s Communications Research Centre ended the 
FOBTV meeting.

Chairman Wang concluded the meeting with an announce-
ment of the FOBTV’s next meeting, which is now scheduled to 
take place at the April 2023 NAB Show in Las Vegas, Nevada.

Shen Yan

Luiz Fausto

Jordi Giménez

In part 2 of this story, we will look into future technolo-
gies combining Podcast and Artificial Intelligence, the key to 
unlocking RTM’s potential and transformation to be a vital 
source of information, entertainment, and education.
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The Uruguay Chapter of the Broadcast Technology So-
ciety observed the annual IEEE Day on Oct. 4, 2022 with 
a tour of the Montevideo TCC CATV (community antenna 
television) facility. The visit was arranged for students en-
rolled in a multimedia-over-IP course at the city’s Universi-
dad de la República.

The facility visit included an explanation of the opera-
tion of the company’s live and video-on-demand delivery 
platform,“TCC VIVO,” which was provided by TCC’s chief 
technology officer, Marcelo Coggan, and its head of engineer-
ing, Pablo Flores.

Uruguay Chapter Observes IEEE Day

Chapter Students from the Universidad de la República visit TCC Facility organized by the Uruguay Chapter.
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• Jan. 5–8, 2023 –  CES Show and Exhibition; Las Vegas Convention Center, Las Vegas, Nevada 

• Feb. 20–23, 2023 –  HPA Tech Retreat; The Westin Mission Hills Golf Resort & Spa,  
Rancho Mirage, Calif.

• April 15–19, 2023 –  NAB Show; Las Vegas Convention Center, Las Vegas, Nevada

• May 13–15, 2023 –  AES Europe Convention; Helsinki, Finland, Aalto University

• May 19–21, 2023 –  Dayton Hamvention 2032; Xenia, Ohio - Greene County Fairgrounds  
and Expo Center 

• May 23–25, 2023 –  NRB 2023 Christian Media Convention; Orlando World Center Marriott,  
Orlando, Florida

• June 7–9, 2023 –  BroadcastAsia 2023; Singapore - Singapore Expo

• June 14–16, 2023 –  IEEE International Symposium on Broadband Multimedia Systems and Broadcasting; 
Beijing, China

• Sept. 15–18, 2023 –  IBC Show 2023; Amsterdam, Netherlands – Amsterdam RAI

• Oct. 25–26, 2023 –  NAB NY Show; New York City, N.Y. – Jacob Javits Center (co-located with  
AES convention)

(IMPORTANT NOTE: Due to the on-going global pandemic; all of the event dates and locations listed above 
are subject to change with little notice, with many events being cancelled, rescheduled or postponed. When 
making plans to attend any of these trade shows, conferences, or meetings, always confirm details with event 
organizers first.)

If you have information on broadcast-related events that may be of interest to other Broadcast Technology Society members, please submit 
them at least three months in advance to the Broadcast Technology editor at BTSeditor@ieee.org.

Upcoming Events 
of Interest to BTS Members 

Editorial Deadlines
Broadcast Technology welcomes contribu-
tions from its members. Please forward 
materials you would like included to the editor at 
 BTSeditor@IEEE.org .  Here are our editorial 
deadlines for  upcoming  issues:

Issue Due Date
Quarter 1 Jan . 10, 2023

Quarter 2 Apr . 3, 2023

Quarter 3 June 28, 2023

Quarter 4 Oct . 31, 2023
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PZT Camera
JVC Professional Video, a division of JvcKenwood USA 

Corporation, is now shipping the latest in its line of PZT 
(pan/tilt/zoom) remotely-controlled cameras, the KY-PZ510 
series. The new cameras offer an 80-degree field of view 
and are equipped with the company’s Smart auto-tracking 
feature that allows the camera to automatically follow the 
movements of a single individual.

The KY-PZ510 line also incorporate Vertical Interval 
Timecode (VTIC) with Network Time Protocol (NTC) to 
enable synchronization of multiple cameras. They also sup-
port H.264 and H.265/HEVC encoding, and provide 4K/60 
video outputs via both HDMI and streaming connections.

For additional information, please visit the JVC Profes-
sional Division at http://pro.jvc.com.

2.4 GHz Belltpack Intercom System
Riedel Communications has announced the release of a 

new Bolero beltpack intercom system that operates in the 
2.4 GHz band instead of the standard DECT (Digital en-
hanced cordless telecommunications) frequencies, providing 
users in regions where DECT frequencies are either limited 
or not authorized.

Bolero 2.4 GHz provides users with essentially the same 
feature set included with the DECT version, and provides the 
same three network modes: integrated, standalone link, and 
standalone 2110 (AES67).  

Although the new 2.4 GHz system was primarily devel-
oped for international users, it can also be of use in areas of 
the United States where the number of DECT carrier fre-
quencies are limited.

For additional information, please visit Riedel Communi-
cations at www.riedel.net.

Mac Studio Computer Rackmount
Sonnet Technologies’ new RackMac Studio enclosure pro-

vides rack-mounting of either one or two Mac Studio comput-
ers within a compact 3RU-high by 9.5-inch-deep enclosure. 
Computers are secured behind a removable front panel, with 
the enclosure also providing front panel operation of Mac 
rear-mounted power switches. Access is provided to com-
puter SD card slots and there’s a panel-mounted passthrough 
USB cable that connects to a computer’s USB-A port to al-
low users to easily connect a keyboard, mouse, thumb drive 
or other USB devices.  

The small profile of the enclosure makes it ideal for 
mounting in travel racks and shallow molded rack cases.

For additional information, please visit Sonnet Technolo-
gies at www.sonnettech.com.

IP Transport Appliances
For-A’s new SOAR (Software Optimized Appliance Revo-

lutionized) secure IP transport appliance technology provides 
a means for web distribution of content with very low laten-
cy. The devices allow content creators, live event producers, 
and others involved in content production and distribution 
an easy way to transition to IP.

What’s New
Broadcast Technology presents new product releases from 
broadcast equipment manufacturers
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The SOAR-A system 
utilizes RIST transport 
protocol and of fers 
gateway-free streaming 
from any browser to any 
browser, allowing con-
tent to be viewed on or-
dinary computers, tablets 

and smart phones. It’s compatible with WebRTC (Web Real-
Time Communication) supports the conversion and delivery 
of SD, HD, 4K and NDI signals to SMPTE ST 2110. 

For additional information, please visit FOR-A at www. 
for-a.com.

RF-Over-Fiber Interface
Wisycom’s new BFL 1 RF-over-fiber interface provides 

users with the ability to provide extended RF coverage 
without worrying about cable loss issues when remotely-
located receiving antennas are used, even when deployed 
miles away from the receiver. The unit incorporates a 
custom-designed laser illumination source with a dynamic 
range of more than 90 dB to greatly improve signal quality 
and an enhanced noise floor with wireless microphone ad 
IEM/IFM audio systems.

The BFL 1 utilizes 16 filter banks to protect against intru-
sion of unwanted signals and features a high contrast OLED 
display, a long-range Bluetooth 5 programming link. 

For additional information, please visit Wisycom at www.
wisycom.com.

Intercom Control Unit
Pliant Technologies’ new CCU-08 CrewCom intercom 

control unit provides users with as many as eight four-wire 
ports and monitors and controls any device connected to 

the CrewNet network. The unit supports up to 82 of the 
company’s Radio Packs across all RF bands. (As it contains no 
radio itself, the unit is frequency agnostic.) It retains all of the 
features of Pliant’s previous intercom control products, the 
CCU-22 and CCU-44.

The CCU-08 incorporates Pliant’s latest CrewCom firm-
ware updates, which include a high-density mode, faster con-
figuration upload speeds, and a new Radio Pack paired list 
that provides users with the ability to view and manage—
from a single software location—a list of all Radio Packs 
paired to control units.

For additional information, please visit Pliant Technologies 
at www.plianttechnologies.com.

openGear 4K ST 2110 Audio/Video Processing
Cobalt Digital’s 9904-UDX-4K 12G/6G/3G/HD/SD UHD 

openGear card with its up/down/cross conversion/frame syn-
chronization and audio processing/embedding/de- embedding 
functionalities is now available with the company’s Indigo 
2110-DC-01 option that provides high-density 4K ST 2110 
audio and video processing. (This factory add-on option is 
also available for Cobalt’s 9905-MPx audio/video processing 
and conversion card.)

The Indigo 2110-DC-01 option adds native SMPTE ST 2110 
support for the cards, and provides multiple 25G Ethernet 
interfaces. It natively performs all processing via IP, eliminat-
ing the need for connection of multiple processing units and 
other devices in the signal path, thus providing additional re-
liability and cost-effectiveness when moving signals between 
SDI and IP platforms.

For additional information, please visit Cobalt Digital at 
www.cobaltdigital.com.
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Calling all Chapter Chairs 

The IEEE Broadcast Technology is interested in your chapter activities, but have 
you ever wondered how to write a chapter report.  Below are some directions that 

can help you get your chapter noticed. 

Information for submitting Chapter Reports:

• Chapter Reports ideally should run approximately 200 to 500 words. (If a really newsworthy or unusual 
event is being described, we can accept slightly longer Reports, but nothing greater than 800 words.) We 
are looking for a summary of the event program or presentation. Please keep Reports straightforward and 
focused on the event. When someone is mentioned in a Report, it is very important that we receive the 
person’s full name, title or position, organization they are affiliated with, and their connection with the story.  

• Please identify all recognizable persons in your photos. We need their names, with title or position 
and affiliation. (Example: Mr. John Smith, vice president of consumer electronics production, Ajax 
Corporation.) If there is more than one person in a photo, please clearly identify everyone from left-to-
right; please do not assume that we know persons depicted and will be able to fill in this blanks.

•This need for complete identification also applies to place and building names. Please make sure to provide 
the complete location of the event. (Don’t just say the meeting took place in Smith Hall, as readers will likely 
not know that Smith Hall of part of the School of Engineering at Jones University.) Provide complete 
information about meeting venues. 

• Very important—submit your Report as a straight Word file with no embedded logos, pictures, etc. Please 
do not send PDFs.

• Pictures are a very important part of every Report; however, they need to be good quality and tell a story; 
i.e., if a presentation is made at your meeting, your photograph should show the presenter standing at a 
podium, or at a chalkboard, etc. Group photographs are nice, but we really need at least one good photo of 
the lecturer making his/her presentation. Image size is very important too. An image that is acceptable on a
Website is not necessarily large enough for publication in a printed magazine. Images must be at least 250 
kb in size (one to two MB preferred). These must be sent as .jpg file attachments—no PDF— and PLEASE 
DO NOT EMBED IMAGES IN REPORTS.

•  Please include answers to all of the following questions in your first paragraph: Who was involved? What 
happened? Where did it take place? When did it happen? Why (what was the reason?). Further, if the event 
you are describing was facilitated by an institution (university, company, etc.) that provided a meeting room, 
refreshments, etc.. Please include this information in every Report. 

• Also, when submitting a Report, please provide complete identification about yourself, including your title or 
position and the name of the organization that you are affiliated with. 

• Lastly, Reports must be timely. They need to be received by the Broadcast Technology staff no later than
two to three weeks after the meeting or event took place.  

If these items are not received in the required order, the Editorial Assistant will contact you for a revision.
The Broadcast Technology editorial staff thanks you for your cooperation. We look forward to receiving 
and publishing your Reports. If you have any questions please send an email to btseditor@ieee.org 
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Richard Chernock Honored With 
2022 Jules Cohen Award

The IEEE Broadcast Technology Society is delighted to 
announce that the 2022 Jules Cohen Award is to be pre-
sented to Richard Chernock of the 
United States. 

The Jules Cohen Award is the So-
ciety’s premier award and recognizes 
major contributions to the industry, 
integrity and professionalism, and a re-
cord of sharing expertise for the ben-
efit of colleagues, and of the industry 
as a whole.

Throughout his career, Chernock 
has received praise from his peers, not 
only for for the integrity and profes-
sionalism associated with his work, but  
also for his generosity in the mentoring 
of others along the way. His commit-
ment to excellence has been a hallmark 
of his career, especially in connection 
with his work in chairing groups that 
led to the development of the ATSC 3.0 
digital television transmission standard.

“These values closely match those of the late Jules Co-
hen and make this award particularly appropriate” said Pe-

ter Symes, Awards Chair for the IEEE Broadcast Technology 
Society.  “BTS is honored to award Rich with the 2022 BTS 

Jules Cohen Award. Rich is a valued 
member and important contributor to 
the mission of the society.  Congratula-
tions Rich on an amazing career!”

Background
Dr. Chernock is now retired. Previously 

he was the Chief Science Officer at Triveni 
Digital. Previously, he was a Research Staff 
Member at IBM Research, investigating 
digital broadcast technologies. Dr. Cher-
nock is chairman of the ATSC Technology 
Group on ATSC 3.0 (TG3) and chairs the 
AHG on service delivery and synchroniza-
tion for ATSC 3.0. He was previously chair-
man of the ATSC Technology and Stan-
dards Group (TG1).  In another life, he used 
transmission electron microscopy to study 
materials characteristics for advanced ce-
ramics packaging and semiconductor tech-

nology at IBM. His ScD was from MIT in the field of nuclear 
materials engineering.
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The IEEE International Symposium on Broadband
Multimedia Systems and Broadcasting 2023, the 18th
in the series, will be held in June 14-16, 2023, Beijing,
China. The symposium is the premier forum for the
presentation and exchange of technical advances in
the rapidly converging areas of multimedia
broadcasting, telecommunications, consumer
electronics, and networking technologies.

Topics of Interest (but not limited to)

◆ Multimedia Transmission
⚫ Channel modeling & simulation
⚫ Channel coding, modulation, multiplexing
⚫ Advanced signal processing for transmission
⚫ MISO and MIMO processing
⚫ Channel estimation and equalization
⚫ Antenna technologies
⚫ Propagation and coverage
⚫ Terrestrial and satellite delivery
⚫ Mobile TV and advanced HD radio
⚫ Next-generation of broadcasting standards
⚫ AI-based communications
⚫ Technologies beyond 5G
⚫ UAV communication and route planning

◆ Multimedia Networking
⚫ IPTV and streaming
⚫ Internet TV and OTT
⚫ FeMBMS, 5G NR MBS, MooD & 

SC-PTM
⚫ VoD, interactivity, datacasting
⚫ Multimedia NFV & SDN
⚫ Traffic and performance 

monitoring
⚫ Networking and QoS
⚫ Broadcast applications to smart 

cities
⚫ AI for multimedia networking 

intelligence
⚫ Broadcast core network

◆ Multimedia Service, 
Quality and Content

⚫ Multimedia for connect cars and IoT
⚫ Multimedia datacasting
⚫ Multimedia security
⚫ Quality evaluation and dataset
⚫ Audience measurement & behavior study
⚫ Quality of experience
⚫ Future broadcasting services
⚫ Convergence of broadcast and broadband
⚫ Distributed or edge/fog-based multimedia 

service
⚫ Cloud-based multimedia service
⚫ AI for advanced multimedia service 

management

◆ Multimedia Signal
Processing

⚫ Multimedia coding: image, 
video, audio

⚫ Error resilient and concealment
⚫ 3D, virtual reality, multi‐view 

video
⚫ AI-based multimedia coding
⚫ Scalable video coding & 

Content adaptation
⚫ Retrieval and indexing
⚫ Synthetic imaging and 

rendering
⚫ Objective video and audio 

quality assessment

Manuscripts should be submitted in PDF format, using IEEE conference template, see: 
https://www.ieee.org/conferences/publishing/templates.html
Please submit your paper to： https://easychair.org/conferences/?conf=ieeebmsb2023

Important Dates

Submission of extended abstract/full paper :                            
January 10, 2023

Notification of acceptance :
March 11, 2023

Submission of camera-ready paper :
April 25, 2023

General Chair
Ping Zhang (CAE 
Fellow, China)

General CoChairs & International Steering Committee
Xuesong Qiu (IEEE BTS，Beijing)
Yiyan Wu (IEEE BTS/CRC, Canada)
Pablo Angueira (EHU, Spain)
David Gomez-Barquero (UPV, Spain)
Bill Hayes (lowa Public TV/ IEEE BTS, USA)
Ralph Hogan (Rio Salado College/ IEEE BTS, USA)
Shuji Hirakawa (Japanese Standards Association, Japan)
Jun Liu (Academy of Broadcast Planning, NRTA, China)

Gabriel-Miro Muntean (Dublin City University, Ireland)
Maurizio Murroni (University of Cagliari, Italy)
Sung-Ik Park (ETRI, Korea)
Peter Siebert (IEEE BTS VP Conference, Switzerland)
Jian Song (Tsinghua University, China)
Wenjun Zhang (Shanghai Jiaotong University, China)
Qingjun Zeng (China Broadcast Network Co., China)

The IEEE International Symposium on Broadband 
Multimedia Systems and Broadcasting 2023, the 
18th in the series

Beijing, China | June 14th-16th | www.bmsb2023.com
welcome to contact us at info@bmsb2023.com

Authors are invited to submit extended
abstracts (2 pages) or full papers (6 pages) of
your research on the review process.

Industry Chair
Fei Qi(China 
Telecom, China)

nbts_4thQtr-dummy-v3.indd   53nbts_4thQtr-dummy-v3.indd   53 12/8/22   9:25 AM12/8/22   9:25 AM



54

Fourth Quarter 2022  Broadcast Technology

BTS Resource Center
  NOW OPEN

The IEEE Broadcast Technology Society now offers a 
new Resource Center, providing a single location to 
access all available virtual content.  The Resource 
Center button is located on the home page of the BTS 
website, resourcecenter.bts.ieee.org.  New content is 
added everyday.

The Resource Center houses the following virtual 
products by top industry experts, educators, innovators 
and influencer's; 

o Webinars
o Podcasts
o On-demand videos
o Event presentations
o Publications
o Technical articles
o Society newsletters

Visit today resourcecenter.bts.ieee.org
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732-562-6061 .
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