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WRAL-TV Raleigh, NC.— The Nation’s
First Daily HDTV Local News Broadcasts
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tel 252-638-7000/ fax 252-635-4857 /sales@whedtstone.com
copyright € 2001 by Wheatstone Corporcgion

A pioneer in HDTV broadcast technology,
WRAL-TV was the first USA station to broadcast
an HDTYV signal in 1996 and is the country’s first
news operation to present HD local news on a
continuous basis. The station is committed to
delivering the highest quality signal to its viewer
audience. Their audio board? A WHEATSTONE
TV-80 SERIES LIVE TELEVISION -CONSOLE.

“Our operators were given ample opportunity
to evaluate different consoles,” says Craig Turner,
chief engineer at WRAL. After an extensive
assessment of competitive products “they found
the TV-80 easy to operate, with a convenient
design that includes all the features necessary to
achieve CD-quality audio.”

WRAL is at the forefrant of television broad-
cast technologies. YOUR siation could be too;
contact WHEATSTONE for the best in TV audio!

TV-80

www.wheatstome. «
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In a business where a minute can be worth millions, you den't have a minute
to spare. That's where Har-is, the leader in automation solutions, n h=24p.
Our Media Asset and Cont2nt Management systems offer scalable solut ons
to turn a legion of tapes irto a useable digital library. All of which allows
you to ingest, catalog, index, arckive anc find what you went exaczy where
you expected it to be. So tae last place you want to be today can kecom2
the opportunity of tomor-ow.

For more information:
1.650.595.8200
broadcast.harris.com
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Come test drive RPM in our easy chair at NAB, Booth #L8457

Ai Quantum transmitters use solid-state power amplifiers by #OHDE 2 SCHY z,
the world's leading solid-state transmitter manufacturer




From high power to low power, the Ai product line has it all. Featuring the
Ai Quantum 10T line, available to the maximum legal power level for
analog or digital applications and exclusively Rohde & Schwarz,
analog or digital, solid-state, from watts to kilowa#s.

““The very first time |
adjusted my Quantum.
transmitter from my
living room, | was hooked.”

— Allen Finne Chief Engineer, KASN-TV. a Ciear Channel Station

Cbviously, Allen’s pretty happy. And who wouldn’t be? His new Quantum.. broadcast transmitter is so revalutionary,
i's hard-wired with that most elusive of features: customer satisfaction. We know what today's broadcast enginger is
up against. That’s why every single Quantum I0T transmitter we make comes complete with RPM, a Remate
Parameter Monitoring and Controt system that lets you check — and even adjust — your transmitter from the comfort
af yeur living room or anywhere else. Or, if you prefer, Ai can use RPM ta monitor your transmitter for you. Staffed
with the Emmy award-winning engineers who invented the first 10T transmitter, Ai designs products that make your
day hassle-free. Maybe you’ve never met a transmitier company that actually angineers its customer satistaction as
vrell as its products, but maybe it's time you did

Acrodyne, now known as Al is a new organization — new philosophy — new facilities and exciting new products.
Call us at 1-888-881-4447 or visit us at www.acrodyne.com.

Satisfaction. Engineered.

10706 Beaver Dam Road, Cockeysville, MD- 21030
p. 410-568-2105 . 410-568-1546

© 2002 Acrodyne Industsies, Ine.
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75 Video storage and networking

for centralcasting

By John Luff

The dynamics of centralcasting require today’s broadcast-
82 ers to re-evaluate how they store and use media.

Planning for the worst

By Michael Grotticelli

Broadcasters must plan for potential disasters to ensure

safe and reliable operation. i

88 DTV status report

By Jim Boston
An update on the implementation of DTV in the United States.

% DTV answer book: We've got answers!

By Broadcast Engineering staff
1“ 8 Experts in the field offer more answers to questions on DTV.

NAB update

By Broadcast Engineering staff
The staff offers more new products being unveiled at NAB.

| Download
16 The Multimedia Home Platform

FCC Update

3 Channel 52-69 stations may have to
“rent” their channels

Business Models
38 Streaming for profits

DicitaL HanDBOOK

Transition to Digital

@ 11 Audio signal distribution and level
measurements

Computers and Netwarks

Backups for IT-based facilities

Production Clips
Mixers — smarter than ever

Enginegring =
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ON THE COVER:
WWSB Channel 40, an
ABC affiliate in
Sarasota, FL, uses
Omneon's networked
content server system
with Sundance Digital
automation systems
and FAST editing for its
new digital operations.
Photo by Carmen
Schettino Photography,
Sarasota, FL.
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“DVCPRO provides
the total SD through
HDTV solution.”

= Rick Jordan e
VP of Eng neering & Technical Operations,
WBOC-TV, Salisbury, MD.

DVCPRO HD

Affordable HDTV

How do you stay ahead of the digital curve without hitting the budgetary wall?
For CBS affiliate WBOC in Salisbury, MD, the solution is the interoperability and scalability
of Panasonic DVCPRO. "DVCPRQ is very cost effective, providing exceptional value
from many different perspectives: ease of use, quality, reliability and maintainability," says
Rick Jordan, WBOC's VP of Engineering & Technical Operations.

From DVCPRO for news production to DVCPROS50 for program mastering to
DVCPRO HD for high-definition production, DVCPRO provides the total DTV solution.
"Qur viewers have praised us for providing them with the future now," Jordan adds. "lt's

this recognition that will keep us in business in today's complex media marketplace."

For more information on the Panasonic

-
DVCPRO format, phone 1-800-528-8601 or Panasonlc

visit us at www.panasonic.com/broadcast. The difference is your image:
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I Benefits of centralcasting with SGI at
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Name this
company
WA

ﬂ“:‘“ I.‘ .

What camera company
made the “Polychrome”
color camera? What
feature made it unigue?
Correct entries will be
eligible for a drawing of
the new Broadcast
Engineering T-shirts.
Enter by e-mail. Title
your entry
"“Freezeframe-April” in
the subject field and
send it to:

bdid@prmediabusiness.com.
Correct answers
received by May 17,
2002, are eligible to win.
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» What company creates advanced media for
the new and emerging technologies?

K200 Mavell Carporation of America
Colossalvision HDTV edir suite, NY
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Facused on advanced technology, Maxell is on the cutting edge of professional media development.

Our high-definition products, HDCAM and D-5, meet the needs of even the most demanding applications.

New manufacturing processes and tape formulations provide unrivaled performance both on location and in the studio.
And, in addition, our data storage products (DVD-R, DVI)-RAM and DIT-1V) conzinae ta set standards for

storage capacity and archival stability. Thus, Maxell plays a leadership role throughout the recordable media industry.
To learn more about Maxell Professional Media, call 800-533-2836 or visit www.maxellpromedia.com.

Recordable Media  Data Storage Portable Energy Technological Partnershipsﬁ




IT SHOULD BE

Hit the deadlines. Keep the ratings up. Deliver the highest quality
news, sports, and entertainment programming. And drive more
workflow and capital efficiencies. Unfortunately, most of today's
digital broadcast solutions require so many manual workarounds
that you might wonder if you'd be better off using tape.

It should be easier. Now it is.

That's because the combination of Thomson Broadcast
solutions and the Grass Valley Group is the only one that can
deliver a set of open, integrated digital products that work
together along the entire digital video chain. And support the
workflows essential to your operation.

/\
NOW IT IS.

We have a proven track record in broadcast. An award-winning,
robust product portfolio that touches more high-quality content
than any other — cameras, film imaging products, networked
servers, shared-storage systems, switchers, routers, modular
products, and facility control and automation systems. Not to
mention solutions for digital news production, central casting,

high-definition production, and Internet distribution.

The combination of Thomson Broadcast solutions and the
Grass Valley Group offers future-proof products built around the
latest chip and networking technologies, open hardware
platforms, and application-driven software. Video, networking,




and systems expertise that has produced 400 patents and Come see us at NAB ‘02, Booth #L19524 in the new South
several industry standards. And warldwide software Hall of the Las Vegas Corwention Center. Visit our virtual
engineering and customer support teams second to none. booth tour at www.grassvaheygroup.com booth.

Making your job a whole lot easier.

Thomson Broadcast solutions and the Grass Valley Group.
Efficiency-driven solutions for maximizing media investments.

MULT!
%ss VALLEY GROUP TI.IOMSON MEDIA

BROADCAST SOLUTIONS




NAB:

"A really big shew”

" nless you're over the age of 50, you prob-
ably don’t remember the phrase, “A really
big shew;” but it was Ed Sullivan’s famous
pronunciation used to open his evening TV show. Ev-
ery one of his shows was “a really big shew.” Could this
year’s NAB be in that same category?

Despite this industry’s quandary about market con-
ditions, budgets and financials, the NAB “shew” actu-
ally promises to be quite upbeat. Besides, what better

place to take your mind off business than in “Sin City”
with 100,000 people you don’t know ~ who probably
want to have just as much fun as you do.

The most visible change in this year’s convention is
the addition of the two South exhibition halls. Com-
bined, they provide an additional 300,000 square feet
of new exhibition space. If your fect got tired last year,
just wait!

To ensure that the new space isn’t missed, several large
exhibitors have moved into the new exhibition space.
Avid and Apple will anchor the lower level hall. Sony,
Leitch and Thomson will anchor the upper level space.
The goal, of course, is to draw traffic from the familiar
halls into the new spaces. Because the new halls are,
shall we say, a bit removed from the main LVCC, there

will even be a tram running between the Central and
South halls. Come ride the train!

There are a couple of other improvements worth
mentioning in the new spaces. The first is the number
of restaurants. Okay, maybe I'm using the term “res-
taurant” loosely, but at least there are plenty of places
to catch a bite to eat and something to drink. Just as
important, many of these eateries provide space to sit
while visiting with friends or business associates. This
is a far cry from the old halls where once you pay $8
for a hot dog lunch, you end up standing like a stork
because there’s no place to sit.

Second, there are lots of restrooms conveniently lo-
cated around the halls. In the old Central hall, you're
either forced to climb stairs to the hidden potties or
leave the exhibition area and wait in line near the meet-
ing rooms. It should be easier to find relief in the new
halls.

The NAB convention has never been short on ses-
sions, and this year is no exception. With more than
150 conference sessions, seminars and special events
you're sure to find something to your liking.

And, in a welcome return to the old days, NAB has
arranged a special festive event to launch this year’s
show. Comedian Jay Leno will perform an opening
show Sunday at 9 p.m. The show, to be held at the
Bellagio, begins with a reception at 8 p.m. This is an
extra cost, advance-ticket-required event, so don’t just
show up thinking you’ll get in. Contact the NAB for
ticket information. This should be a lot of fun!

By Tuesday, you'll be ready for some more serious
stuff, so you could attend the FCC Chairman’s Break-
fast where ABC News anchor Sam Donaldson will in-
terview FCC Chairman Michael Powell. The one-on-
one setting could prove interesting as this chairman,
unlike his two recent predecessors, seems to be focused
more on issues than politics.

So, don't let the FUD factor (fear, uncertainty and
doubt) get you down. Join me and 100,000 other pro-
fessionals for “a really big shew.”

editorial director
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Miranda Technologies has become such a company. With recent growth through dynamic acquisitions, we have
widened our scope of expertise in broadcast engineering and digital communications. By offering innovative new
products and services, Miranda continues to build on its legacy of engineering excellence.

We make the effort to understand your problems better... so our solutions are better. Miranda has significantly
expanded its product line and now delivers one of the most comprehensive range of targeted, application-specific
solutions available. Through innovation, intelligence and clever engineering we are creating systems that work in
harmony and provide solutions to complex industry oroblems and applications.

It takes a multi-dimensional

company to excel at
multi-channel broadcasting.

For complete details contact: corporate@miranda.com
Miranda Technologies Inc. - tel. 514.333.1772
www.miranda.com

© Master Control and Branding © Control and Monitoring © Interfaces and Routers THINK PURPLE
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Leam it or your replacement will

In the February Feedback column, a
reader complained about his lack of
success getting the local cable com-
pany to provide him with HDTV ser-
vice. The letter was titled, “Is cable pre-
venting HDTV?” Here is a response
from Time Warner Cable.

Dear Editor:

Time Warner Cable has led the in-
dustry in carriage of HDTV signals in
our markets as those signals became
available. Additionally, we have been
diligent in carrying satellite-delivered
HDTYV products. Although we do not
believe in digital must-carry, we be-
lieve that it is in our best interests and
our customers’ best interests to carry
any available compelling digital con-
tent. We currently are carrying avail-
able over-the-air HDTV signals in
over 30 U.S. markets where we oper-
ate cable television systems.

We are aggressively pushing for digi-
tal carriage agreements with broadcast-
ers to carry their digital programming,
once it becomes available, in all of our
systems that have been upgraded to
the necessary bandwidth capability.
At present time, we lead the cable

149

industry with our upgrades at 98 per-
cent completion. Our ability to com-
plete HDTV agreements with broad-
casters demonstrates that the market-
place is working and, therefore, no digi-
tal must-carry is needed or warranted.

For over three years we have been
providing HDTV set-top boxes, for no
incremental charge, to our customers
with suitable displays. With the drop
in pricing of HD displays, the demand
for HD set-top boxes has greatly in-
creased. Due to this increased de-
mand, we are experiencing a delivery
problem on HDTV set-top boxes, and
we are working with our suppliers to
correct the backlog. We have a tremen-
dous incentive to eliminate the back-
log as we do not want to “leave money
on the table” by failing to deliver ser-
vices our customers are anxious to buy
from us, or to lose customers to our
satellite competitors.

We stand by our policy of rapid
HDTV content deployment, but

Of the 1.46 million units sold, almost
100,000 were integrated sets. This
represents a whopping 1455 percent
increase in the integrated set sales
over last year. An additional 196,564
stand-alone STBs were sold in 2001,
representing a 434 percent increase
over 2000.”

Are you kidding? The fact that seven
percent of the sets sold included an
integrated tuner is not a vote of con-
fidence for OTA-DTV.

BArRY BrowN

Recent Freezeframe winners

September Freezeframe:

Name the two companies that in
1982 promoted a hybrid VIR using
“attachable VCRs” mounted on stan-
dard on-recording ENG cameras.

The only correct answer received was
from James Crawford, Frezzolini Elec-

The fact that seven percent of the sets sold
Included an integrated tuner is not a vote of

confidence for OTA-DTV.

apologize to the writer and other cus-
tomers who have experienced frustra-
tion with the delay of delivery of
HDTYV set-top boxes.

SteveN C. JOHNSON
DirecTor, ENGINEERING AND
TECHNOLOGY

Time WarNER CABLE
ExcrLewoobn, CO

| want my DTV station

Dear Editor:

Your February editorial on DTV
stated: “What surprised me most was
the number of ‘integrated sets’ sold.

broadcastengineering.com

tronics. He knew that the companies
were Frezzolini with the FREZZ] ON-
Cam VTR system and PEP.

October Freezeframe:

Name this VTR, The correct answer
was “RCA Hawkeye.” Many readers
answered the question as “M-format
VTR.” While it is true that the Hawkeye
used the Panasonic M format record-
ing technology, readers had to supply
the manufacturer and model.

Winners:

Terry Cribbey, Leitch Canada

Brian Rosenau, USAF

George Lynn Franklin, Yahoo!
Broadcast BE
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sachtler

corporation of america
55, North Main Sireet
Freeport, N.Y. 11520
Phone: (516) 867 4900
Fax: (516) 623 6814
See us at email sachtlerUS@aol:com
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The Multimedia

Home Platform

BY CRAIG BIRKMAIER

nNov. 13,2001, it was an-
ounced that Cable Tele-
“vision Laboratories had
adopted the DVB Multimedia Home
Platform (MHP) as part of the
OpenCable Application Platform
(OCAP). The advanced OpenCable
set-top boxes will be deployed
throughout North America to allow
users access to both digital broadcast-
ingand interactive digital applications.

The announcement was interpreted
by some industry analysts as a bridge
across historic chasms: NTSC vs. PAL;
ATSC vs. DVB; cable vs. DTV broad-
casting; broadcasting vs. the Internet;
proprietary vs. open standards.

Have CableLabs and the Digital
Video Broadcasting Project built a
bridge across historical rifts as wide
as the Atlantic? Or is MHP a showy
exercise in futility?

As one might expect, the answer de-
pends on who you talk to. And one
cannot discount the possibility that
what the industries competing for

s plan to

W =

News programs
Sports programs

Movies

Dramas (N !
1 |
Educational/cultural

programs -
Situation comedies

Documentaries

Music programs

Children's programs/
cartoons

AH 00k at the [ssues driving toda
watch HDTV for ever
T S, AL e
what they'd watch, viewers said news

control of our digital future say may
not necessarily be what they mean. A
case in point: Currently, there are no
plans to deploy OpenCable digital
set-top boxes by any Cable MSO in
the United States, nor any plans to do
so by consumer electronics industry

progress is being made, a new issue
surfaces delaying implementation of
the proposed OpenCable standard.
When this exercise began, the no-
tion of the set-top box providing a
bridge between TV and the Internet
hadyet to be conceived. Vice President

Some of the most compelling examples of
Interactive television services have heen

vendors who have been seeking to sell
cable set-top boxes at retail, as man-
dated in the 1992 Cable Act.

A decade later, the cable industry
continues to deploy and lease propri-
etary set-top boxes. CableLabs has
been in the middle of a debate be-
tween the cable MSOs, the consumer
electronics industry, broadcasters and
Hollywood. Each time it appears that

hing

0% 10%

Source: StrategyOne/NAB

20%

Open-ended question, multiple response accepted.

30% 40% 50%

www.nab.org

Gore was promoting his vision of the
“Information Superhighway.” AOL
was just beginning to tell consumers
“You have mail” The cable industry
was promoting its vision of Full-Ser-
vice Networks. Charlie Ergen was
talking about DBS. And the NCSA
Mosaic Web browser had just been
introduced, along with the concept of
the World Wide Web.

- Web

links

The MHP MarCom Group
www.mhp-forum.de/index_e.htm
The MHP Basics
www.mhp-forum.de/faq/
index.htm|

Digital Video Broadcasting
Project - MHP Web site
www.mhp.org/flash_index.htm|
Cablelabs MHP press announce-
ment

www.cablelabs.com/news room/
PR/01 pr dvb 111301.htm|

DASE - DTV Application Software
Environment

www.dase.org/ =
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ONE SERVER. UNLIMITED OPPORTUNITIES.

SEE HOW EMMY AWARD-WINNING TECHNOLOGY WORKS FOR YOUR TELEVISION ENTERPRISE.

One SeaChange Broadcast MediaCluster has mind-boggling storage capacity, multichannel flexibil-
the power to manage all of your video content, ity, and sophisticated software management with the
while providing boundless opportunities for its industry’s only “single copy” 100% fault-resilience.
use — for thematic channels, regional broadcasts, Which means that just one SeaChange MediaCluster
web-casting, and more. In fact, the industry server protects your digital content more effectively
recently recognized the Broadcast MediaCluster than two competitive servers. So it provides unlimited
with an Emmy for “outstanding achievement opportunities and outstanding economy for your

in technological advancement.” television operation. The future of television certainly

What makes this server so advanced? The fooks bright.

Broadcast MediaCluster play-to-air system combines

See us at NAB, New South Hall, Booth L1g564

@ www.seachangeinternational.com
£ SEACHANGE

INTERNATIONAL

®

\\k 2 One Server. Unlimited Opportunities.




Standards for interactive
services

IP was still an acronym for intellec-
tual property — Internet Protocol was
virtually unknown outside of the
ARPANET (the forerunner of the
Internet). Today, the management of
digital media content — specifically
the protection of copyrights and pat-
ents — is the Jatest stumbling block to
impede the critical path of
OpenCable, not to mention DTV and
the Internet.

The adoption of the MHP
middleware gives OpenCable the ap-
pearance of supporting an interna-
tional standard for the authoring of
interactive applications. Yet even in
Europe, where the MHP specs were
developed, it is difficult to find any-
once using them. Some of the most
compelling examples of interactive
television services have been demon-
strated in Europe — BskyB’s cover-
age of soccer, the BBC coverage of
Wimbledon and a wide range of new
digital services — most notably online
gambling and video games — that
build upon the legacy of analog
Videotext services.

All of these services ride atop pro-
prietary middleware; the result of a
hotly contested marketplace with po-
tentially billions at stake for the com-
panies that persevere through the ini-
tial commercial shakeout phase. At
the moment, the market leader ap-
pears to be OpenTV, but CanalPlus
Technologies, Liberate, Microsoft,
Sun and NDS are all vying for a piece
of the action.

MHP provides an open application
programming interface (API) for
manufacturers to develop multimedia
applications, without any third-party
agreement with a proprietary
middleware provider. This offers an
alternative to the established way digi-
tal set-top boxes are made. Historically,
STBs have been custom-built by
manufacturers for private (cable or
satellite) service providers and net-
work operators. These markets have
historically been closed to consumer
electronics manufacturers, although

18 Dbroadcastengineering.com

" datacasting demo, ECB realized that the server had a CD drive but not a

' to MPEG-2 .m2p digital files. The challenge was to get datacast content

ECB partners with WISC-DT

for datacasting
BY VICKI WAY KIPP, CBTE, CBNT

The Wisconsin Educational Communications Board (ECB), which
includes the Wisconsin Public Broadcasting network, began a project to
datacast rich media content to public school students and teachers in
early 2001.

ECB datacast two separate pieces of content. The first was a video
called “Investigating Wisconsin History,” which had been converted from
Betacam tape format to MPEG-2 .m2p file format, and saved on a DVD-
ROM. The second piece of content, called “Hand In Hand,” was a video
with interactive enhancements including another 20 minutes of audio and

The challenge was to get datacast content |
from the network headend in Madison, W, to

video clips, maps, photographs, timelines and historical documents.
“Hand In Hand” was saved as a .vob file on a CD-ROM. During the

DVD drive. The DVD was transferred to two CDs for transmission.

Datacasting involves inserting data into the unused portion of a DTV
signal for wireless point-to-multipoint transmission of the data to a receive
card. Datacasting broadcasts data at rates significantly faster than the
speed of a dial-up or cable modem.

While an 8-VSB DTV signal has a data rate of 19.39 Mbits/s, the signal’s
video and audio often require less than the total data rate. A standard-
definition program on a DTV signal only uses 4 Mbits/s to 5 Mbits/s of the
19.4 Mbits/s bit stream. A DTV signal could simuitaneously contain four SO
programs at 4 Mbits/s each or 16 Mbits/s total, and still have approxi-
mately 3.39 Mbits/s left over. Non-payload-carrying bits can be removed
from this space and replaced with opportunistic data.

The ECB converted video content and enhancements from Betacam tape

from the network headend in Madison, W1, to schools in surrounding
communities since ECB lacked a DTV signal. ECB wished to datacast
within months, but the expected sign-on date for its Madison PBS DTV
station was a year away. ECB sought a solution and decided to partner
with CBS affiliate WISC-DT Channe! 3-1.

WISC-DT's primary CBS-HD feed has 15 Mbits/s peak rate for a HD
signal, while their second feed, the Warner Brothers network, has 4 Mbits/
s peak rate for a SD signal, and they still have roughly 0.39 Mbits/s
remaining for datacasting. However, the actual bandwidth available for
datacasting is higher (up to 4 Mbits/s) dependent on the actual video
content and compression from the ATSC encoder.

WISC-TV had a Harris DataPlus that hadn’t been connected to their
ATSC signal path. The Harris DataPlus was manufactured by Skystream
and then repackaged and sold by Harris as part of their ATSC transmission

APRIL 2002
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EFA Family of
Television Test
Receivers

8VSB TV Test Receiver

Specifications:

« Model 53 [4.5 ... 1000 MHz, -72 ... +20 dBm]
(w/ option EFA-B3, RF Preselection)

¢ Simultaneous Demod & Measurement
e SMPTE 310 Serial Output
¢ 6 MHz SAW Filter

Measurements: Displays:

e Level e Ghost Pattern

« Pilot Value e Frequency Response

e« Carrier Frequency e Constellation Diagram

« BER, SNR, MER, EVM « Amplitude/Phase Response
e FCC Shoulder e Spectrum Display

COMPLETE PRODUCT INFORMATION:
“SEARCH EFA” ON OUR INTERNET SITE.

V0000030000000 W000 0000800004

http://www.rohde-schwarz.com

ROHDE & SCHWARZ, INC.
7150-K Riverwood Drive - Columbia, MD 21046-124%

Phone: (410) 910-7800 Fax: (410) 910-7804

See us at NAB Booth #L5510
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ATSC encoder

= Sky Saream
DB=-35
encapeulator

2.2

digital content

Datacasting serve-
with Z-band
server software

S DTV | -
transmitter { @

2
| T\ atenna
pr— N
1 l

="
Scacol rezeiver pe
with Z-banc client
ac B2C2 Air2PC

receiv2 card

package. Eut additional software
and hardware was required =3
datacast. To transmit data, EZB
needed to acquire a server and Z-
Band server software that wauld
format and send the data to tae
encapsulator. For this experient,
the ECB purchased a 45-day
license for the server softwase.
Datacast content was saved on
a CD-ROM and inserted into the
server PC, which transmitte- the
data using the PGM protocof with
forward error correction, Tka
server sends the data over an
Ethernet link to the encapsulator
where it is converted to MP=G-2
format. Th= encapsulator frees
up space in the DTV data strzam
by PID filtering — dropping
certain pazket identifiers fram
the transport stream. Null
packets generated by the ATSC
encoder a-e replaced with data
packets. After the data is
piggybackzd onto the DTV signal,

Figure 1. ECB’s datacast system is shown above. ECB partrered with
CBS affiliate WISC-DT to send rich media content from i-s Feadend in
Madison, WI, to schools in sarrounding communities.

it exits the encapsuleter through
the SMPTE 310M out par: and is
sent to the modulatar. 1See
Figure 1.)

To receive the da-acast, the
receive site needs a1 naxpen-
sive UHF antenna, a receive PC,
a PC receive card ard software.
The ASIC FlexCop dijica receive
chip provides the fimctienality
of the receive card. Tc neet
minimum requirements, the
receive computer should be a
Pentium I 300 MHz ar C2leron
366 MHz, running Windows
98SE, NT 4.0, 2000 or N1E
operating system, w tk ¢t least
64 Mbits of RAM amc 10 MBytes
of hard disk space, énd an open
PCI or USB slct for tie raceive
card. The receive cerd extracts
data from the DTV smgmal. The
computer saves the fike in
whatever format it was zransmit-
ted in. Metadata in the datacast
will inform the PC receive card

how mica hard drive space the
cor-esgcding file requires. The
reczive PC will save the
datacast file only if it has
enough storage space available
for th= artire file. An optional
telephane back channel allows
the -ec2ive PC to request
ccntent 73 be sent.

\'Vhen datacasting with the Z-
Band server, the user sets an
expi-y cete for each content file,
afte - which the file is automati-
cally deleted from the receive
computer This is a convenient
wavtd Tanage timely content
that wil -ecome outdated or that
has a limited time period for
plavback rights.

Schacls could save these
datzcast ‘iles on their network
serser and then send files on their
network (ideally running at 100
Mbis/s or faster} to a computer
for cisplay on an LCD projector or
an individual's computer.

The EZB has found applications |
for DTV zatacasting technology,
inc iding sending teacher guides
to aczcr-pany educational
programs. The board could also
ser 1 the bulky printed catalog of
eduzat cnal programs in this
marner astead of mailing it to
eac school. A commercial
broadcaster might transmit
eith2- da:a that corresponds to
thei- DTV programming, or
consumes or business data such
as software, Web sites, music,
mouies. weather, sports statistics |
or evar (3P traffic. §f

Vick \Vay Kipp, CBTE, CBNT is a media
tecrm.cian for the Educational
Conr rmun eations Board in Wisconsin.

they have achieved some success
through collaboration with DBS ser-
vice providers.

The rationale behind standards
such as OpenCable and the DVB stan-
dards suite, both of which now include
MHBP, is to allow open competition in

22

the STB markets. In theory, compe-
tition would benefit consumers in
much the same way that the unbun-
dling of telephones led to a prolif-
eration of products with feature
differentiation and robust price
competition.

broadcastengineering.com

Competing standards

As noted, however, attempts in the
United States to unbundle cable STBs
have been resisted. Meanwhile, Euro-
pean regulators are allowing operators
to continue the current modus oper-
andi indefinitely; proprietary
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'MPEG-LA
proposes
tech tax on

content
BY CRAIG BIRKMAIER

Itis clear that control over the
flow of bits is a critical step in our
migration to the new digital media
infrastructure. And intellectual
property is the main weapon that
those who currently control the
distribution of high-value content
are using to wage war against the
consumers of entertainment,
news and information.

Every day we hear updates about
the legal battles taking place ina
futile attempt to control the flow of
bits between individuals. Shutting
down Napster has had little
impact. While it may be possible to
shut down companies trying to
horn in on the lucrative business of
distributing music, nothing short of
shutting down the Internet is likely
to prevent the use of peer-to-peer
file-sharing services like Gnuetella.

After the dot.com bust, a highly

Subscription and
streaming may
soon hecome

mess  SYNONYMOUS. |

relevant question was raised.
How can the technology of the
Internet be monetized?

One variation of this question is
“Will consumers pay a ‘fair and
reasonable’ fee to download
music, news, TV shows, movies
and other forms of entertainment

via the Internet?”

The prospect that subscription
and streaming may soon become
synonymous has not escaped the
attention of a group of stakeholders

24

middleware vendors are simply bun-
dling MHP solutions with their own,
forcing content producers to author for
multiple standards.

To further complicate the situation,
there are not only rival proprietary ap-
proaches, there are competing “open

MHP are European broadcasters and
the regulatory bodies that control the
broadcast franchises. These groups have
been watching as multichannel com-
petitors drive the transition to digital TV,
as is the case here in the United States.
In June 2001, a group of European

"MHP API'

. Applicati_i.n manager APIs .
‘b’a& {nav gator} .
Transport  Virtual machine
Yo protocois

Interaction )
channel <« MPEG processing

Broadcast I/0 devices
channel

Graphics < *»E ‘

CPU N \a

Memory

Figure 1 illustrates the three basic layers of the MHP. Resources like MPEG

processing, 1/0 devices, and CPU and

graphics processing provide access

to the available interfaces. The system software includes an application
manager and support for basic transport protocols. It also implements a
virtual machine, which decouples the manufacturer-specific hardware and
software from the standardized APIs. The applications only access the plat-
form via these APIs. Credit: Carsten Vogt, Alcatel, France.

standards” OpenCable specifies two
operating  environments  for
interactivity, declarative (OpenCable
presentation engine) and procedural
(OpenCable application engine). The
presentation engine in OpenCable is
similar to specifications developed by
the Advanced Television Enhancement
Forum (ATVEF), which has a DVB
equivalent called DVB-HTML. But the
DVB version is not HTML, it is a ver-
sion of XML developed by DVB. It is
also worth noting that the ATSC has

broadcasters and consumer electronics
trade groups operating together as the
Alliance for MHP, sent a letter to Furo-
pean regulators outlining the current
situation with the deployment of digi-
tal TV services in Europe and their po-
sition on the most desirable solution to
the current marketplace chaos. Their
comments could easily be applied to the
current situation in the United States.
The letter explains that the present
market situation for digital television
in Europe is characterized by vertically

The most dedicated proponents of MHP are
struggling to define their digital future.

been working to develop a middleware
platform that shares many of the un-
derpinnings of MHP. The DTV Appli-
cation Software Environment (DASE)
represents yet another spin on the issue
of broadcast/Internet convergence.
Perhaps the strongest supporters of

broadcastengineering.com

integrated digital television platforms
using different standards for interac-
tive television services. This means
that consumers can only access the
interactive content offered by one
platform operator at a time. As a re-
sult, content suppliers who do not
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who contrel patents related to the video compression technology that
makes the delivery of streaming video possible.

For several years there has been growing interest in the next MPEG
standard. MPEG-4 was envisicned
as a standard for very low bit rate
applications including streaming
media to appliances connected to
the internet, and to wireless
devices like mobile phones.
Recently, interest in MPEG-4 has
grown because of its improved
compression efficiency, enabled by
tools that build upon MPEG-2

- compression concepts.

This is especially interesting for
IP broadcasting applications, as MPEG-4 can improve the quality of digital
media delivered at constrained bit rates. But MPEG-4 also includes object-
based coding and composition techniques, which will allow content to be
localized and personalized. These tools have drawn interest from every
industry looking at opportunities to enhance today's current linear TV
programming model, including cable, DBS and DTV broadcasters.

Many companies were hoping that MPEG-4 would become the standard
for the delivery of streaming media via the Internet, bringing order to the
chaos of multiple vendors pushing their own proprietary solutions. A large
group of computer industry manufacturers including Apple, IBM and Sun,
formed the Internet Streaming Media Alliance, advancing MPEG-4 as the
standards-basad solution for Internet streaming.

In early February, Apple announced QuickTime 6.0, whigh adds support

- for MPEG-2 and MPEG-4. But Apple also announced that it would not
release QuickTime 6.0 because of a provision of the recently announced
MPEG-LA licensing terms for the essential MPEG-4 visual patents.

 The licensing provision in question is a usage fee of two cents per hour
for any revenue-producing streaming activity that uses the MPEG-4 video
codec. This fee is uncapped and coutd result in millions of dollars in
additional rovalty costs for anyone using MPEG-4 to deliver content for
profit. MPEG-LA is also working on a MPEG-4 usage fee for broadcast
distribution via cable, DBS and DTV.

The notion of a technology tax on content is not unprecedented. MPEG-
LA imposed & usage fee on content delivered via DVD, which uses MPEG-
2 video compression. The fee is collected by the companies that mass-
produce DVD discs. And manufacturers of video game caonsoles have
imposed steep royalties on video game titles. Nearly half of Sony's profits
are generated by the royalties an PlayStation games.

There is a growing consensus that the proposed usage fee is unwork-
able, and that il will kil MPEG-4. Real Networks, Microsoft, ON2 and other
codec vendors do not charge a usage fee, and give away their players.
But the desire of major corporations that control key technology to
generate pralits by taxing content distributors is not likely to dissipate. In
this war, however, consumers may prevail, as they are the ultimate
arbiters of the marketplace. B

MPEG-4 can improve
the quality of digital
media delivered at
constrained

__—hltm

Craig Birkmarer is a technology consultant at Pcube Labs, and hosts and moderates
the OpenDTV Forum.

operate their own technical platform
must enter into a contract with a plat-
form operator using a proprietary tech-
nology in order to have their interac-
tive services carried. And they may
need to author multiple versions of this
content for different platforms.

The letter goes on to explain that a
fully interoperable digital interactive
television system across Europe
would mean that a consumer could
access any available interactive con-
tent service via any digital television-
receiving equipment. One device, €i-
ther a set-top box or an integrated
television receiver, would suffice to
receive any interactive content avail-
able, whether for free, via subscrip-
tion or a pay-per-use basis.

The European proponents ex-
pressed concerns that these vertically
integrated and technologically frag-
mented markets will be perpetuated
into the distant future, citing state-
ments from cable operators and other
industry players that they will opt for

NBC News’
ENG audio

BY DAN DALEY

Ever since Roone Arledge
crossed the streams of news and
entertainment over a quarter-
century ago, new concepts —
both technical and in content, in
either domain — have tended to
come from the top down.
However, one organically grown
new idea at NBC News points
definitively at how ENG audio will
be moved around an increasingly
time-sensitive news landscape in

' the future. It also shows how
even the layers of corporate
bureaucracy that accompany
today's highly consolidated
broadcast business landscape
can't stop a few determined and
inspired technicians.

Satellite transmission of on-
location report audio has been
standard for many years in the

26 Dbroadcastengineering.com
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i television news business.
l However, its novelty has faded
| while its costs remain constant.

equation germinated among a few
audio staff members. It was about
finding a way to implament

NBC’s E-Tracks uses a laptop computer with a USBPre microphone pre-
amp from Sound Devices and a Beyer 159 dynamic microphone. Pictured
with the solution (from left to right): Joe Prout, a sales mé&nager at Dale
Pro Audio; Mike Noseworthy, a senior audio engimeer for NBC; Joe De
Pierro, a senior editor for broadcast network operations at 30 Rock: David
Ondrick, director of application development, NBC New Media; andTessa
Cappodice, manager, NBC postproduction operations. Photo courtesy Dale

Pro Audio.

Even the most modest satellite
burst transmission costs at least
$500. Availabiity at critical
moments is usually a matter of
timing and luck if the reporter
isn’t near a bureau locafion.
About three years ago,
simultaneously at NBC News'
Dateline operations, in Long
Istand City {(an industrial area of
Cueens just across the East
River from NBC's 30 Rock
headquarters), and at the
technical operations center at the
network’s Burbank, CA, bureau,
an idea that would change that

Internet and sound file technolo-
gies in ENG operations. The

economic benefits were undeni-
able. Converting field audio into a

. The notion of comhining a high-end pre-amp
with a faptop computer simply hadn’t gained any

I

via the Internet, could easily save
millions of dollars a year on
satellite and remote recording
costs.

In a sense, the pieces of this
puzzle were already in place —
various sound file formats were
becoming commonplace,
laptops were ubiguitous in the
news business, and the Internet
was seemingly accessible from
anywhere for the cost of a local
phone call. But so far, no one
had assembled the correct
pieces.

Mike Noseworthy, a senior
audio engineer for NBC in
Queens; Joe De Pierro, a senior
editor for broadcast network
operations at 30 Rock; and Jess
Bushyhead, an editor at NBC
News’ Burbank operations center
agreed that was just a matter of
recognizing the potential of the
technology in their operations and
figuring out how to implement it.

According to Bushyhead, NBC
often used an expensive satellite
uplink truck in remote locations to
get voice-over for stories. In one
instance, Dateline hired a remote
truck for $2500 to get a few lines
of voice-over they needed from
Maria Shriver while she was at

sound file on a reporter’s laptop
computer, then sending it to the
program producers and editors

traction yet.

her vacation home in ldaho. He
said he knew then that they had
to make a change.

proprietary, non-interoperable and
closed technologies when they up-
grade their networks to accommo-
date interactive digital television ser-
vices: “The individual business in-
centives to opt for proprietary tech-
nologjes that allow these stakeholders

28

fully to control the actess of their
competitors to their respective plat-
forms is much more powerful than the
willingness to shape these markets in
the best interest of consumers”
Given marketplace realities, this is
all an academic exercise. In the

broadcastengineering.com

United States the cable industry has
not been deploying set-top boxes ca-
pable of supporting advanced ser-
vices such as those defined by MHP.
For now, the industry seems content
to offer digital TV tiers that keep
them competitive with the premium
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content packages and NVOD movies
offered by their DBS competitors.
Likewise, set-top boxes supporting
interactive DBS services have been
offered only as a premium option.
DirecTV and DISH have taken a
somewhat agnostic position about
interactive services, allowing mul-
tiple competitors to offer set-top
boxes and enhanced services via
their networks.

This could change if the proposed
merger of EchoStar and DirecTV is
approved, as there would be a strong
incentive for the combined entities to
migrate all existing customers to a
next-generation platform that would
incorporate improved video compres-
sion technology, local cache storage
and the resources needed to support
advanced interactive services.

How does the Multimedia Home
Platform enable the desired shift
from proprietary vertically integrated

Over the next two years, the
three audio technicians tossed
around ideas not only about
what to do but how to do it. With
the tacit approval of their
immediate managers,
Bushyhead appropriated 18 IBM

Thinkpad laptops, which had by
then become standard issue at
NBC News. He found that Music
Match's MP3 software was truly
freeware, without need of a
license, as well as simple and
reliable to operate in the field to
convert audio to MP3 files, and
loaded it on the computers.

The next step was to test the
concept of sending voice-overs
from one location to another on
the Internet. The first time the
system was tested was in Tel
Aviv, using an AOL account. Any
problems with sound quality had

more to do with the microphone

pre-amps than with MP3. The
first broadcast story covered
using the system was Mother
Teresa's funeral, with no
problems reported.

The system was still not
completely standardized: Laptops
had varying sound file formats on
them, mostly in the form of
PCMCIA sound card plug-ins
creating .wav files, and there was
little in the way of high-end
transducers and microphone pre-
amps available to get the audio
quality close to broadcast
standards at the time.

New interface solution

Two years ago, Noseworthy went
to the NAB show in Las Vegas in
search of microphones and laptop
interface. He wasn't impressed with
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what he found. The notion of
combining a high-end pre-amp with
a laptop computer simply hadn't
gained any traction yet. It was a
classic instance of how many
technology-based industries,

including broadcasting,
look to the computer
industry for tools but must
" make their needs known
to find ways to get
computers to adapt to
them.
That happened about six
months later, when
- Noseworthy met with Joe
~ Prout and Jim Koomar.
Noseworthy explained
~how he was trying to
_increase the quality of
“audio into laptops but not
increase either the
weight or the complexity

| Above.

of the process for field correspon-
dents. A month later, the company
delivered the Sound Devices’ new
USBPre, a microphone pre-amp
with XLR, Ya-inch and RCA inputs
accepting either mic or line level,
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A dedicated Web site, segmented into 10 bins, one for
each NBC News location, was created to facilitate the
transmission of voice-overs from remote locations. Image
courtesy NBC News.

and a USB computer interface, as
well as outputs for stereo head-
phones, LED gain meters and its
own software driver. Just as
important, the USBPre draws its
power from the computer, making

it completely portable. In
addition, it can accom-
modate condenser
micraphones, which
require 48 volts phantom
power.

The package also
included a Beyer M59
dynamic micrephone,
Sony MDR-7586 stereo
headphones and
appropriate cabling.

The Web site

The next step was to
set up a more perma-
nent Web site to

1995

Patented digiffine~
broadband
transmission line

On our 60th anniversary
we are proud to
announce the best
warranty in the industry,
five years on compo-
nents and ten years on
complete systems.

Early
research and
development
drafters at
Bridgton,
Maine facility.

in Washington,
D.C.

www.dielectric.com e Maine, Missouri, Indiana, California

still proudly supporting the needs of broadcasters worldwide.

| Introduced high power | Built first triple stacked Acquired Central
1999 [ transmission line - 2000 antenne for Sears Tower 2001 Tower and TC! Inc.
EFilfine™ Acquired Harris’ <«
| TV Antenna Division l ‘%F.NTRAL
HARRSS j ..O..w.,f:..
Stacked antenna Rigging of ‘IEI——J
FM antenna

Dielectric

COMMUNICATIONS

Engineering Excellence Since 1942




transition from the AOL e-mail-only test bed. This originated on the East
Coast side. The original AOL account is stifl up and running as a backup in
case NBC’s server ever goes down.

De Pierro and his colleagues Tessa Capodice and David Ondrick at 30
Rock conceived the concept of a dedicated Web site as opposed to the
e-mail-only AOL address. De Pierro had the idea to segment the Web
site into what are now 10 bins, one for each NBC News location, such as
New York, Los Angeles, London, Chicago, Moscow, Atlanta and so on.
Atter @ correspondent records a sound bite onto the laatop, they log on
1o the dedicated and password-secured Web site using any available
ISP access provider and fill out a farm with the name of the story, the
correspondent’s name, the producer and editor's names, and the
approximate length of the sound clin. The MP3 sound file is then up-
loaded into the appropriate bureau bin. That action generates automatic
e-mail to the key personnel such as the producer and editors waiting for
the sound bite al that bureau.

Once the MP3 files reach their bureau destination they go to editing
where they can stay in the digital domain through processing on Avid
Media Composer digital workstations right up until they go out over the air.
The only time it leaves the digital domain is if it needs to go to one of the
Grass Valley Group tape-to-tape ediling systems.

During this period, NBC became aware that something was going on.
But by the time it began to reach the executive suites, the system —
now officially dubbed E-Tracks — was already proving itself.
Noseworthy had used it to send audio voice-overs fram Afghanistan
The system fit the economic model: the microphone, USBPre, cabling,
the software and the IBM Thinkpad laptops brought the whole pack in

~at about $2000, less than the cost of booking a remote truck.
Bushyhead estimates that by eliminating the satellite uplink compo-
nent alone, savings in the range of millians of dollars could occur
annually. And while E-Tracks also offers qualitative benefits, such as
faster and presumably more timely and accurate reporting capabilities,
and sets a course that could eventually lead to integrated audio and
video reports filed via the Internet, its economic advantage is much
more immediately apparent. To date, approximately 1500 sound clips
have been processed. f

Dan Daley covers the pro audio industry and writes for Broadcast Engineering's sister
magazine, Mix.
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platforms to an open horizontal in-
tegration approach? Is it even pos-
sible to create an open platform with

have their roots in the open systems
world of PCs and the Internet.

which multiple vendors in compet-
ing industries can build set-top
boxes and integrated receivers that
will interoperate with content from
anyone? The experience of the
Internet suggests that this is indeed
possible; thus it is not surprising that
many of the concepts and technolo-
gies upon which MHP has been built
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What is MHP?

Detailed information about the
MHP standard can be accessed via the
Web links provided with this story.
The MHP MarCom group — a trade
association promoting the standard
~ provides a quick overview of the
MHP specification and how it works.
In a nutshell, this is where MHP fits

broadcastengineering.com

into digital TV platforms.

MHP is an open, common soft-
ware platform that provides a stan-
dardized basis for free-TV, pay-TV,
multimedia programming and inter-
active services.

MHP will be installed in set-top
boxes, IDTVs (Integrated Digital Tele-
vision) or on multimedia PCs. There it
supports media convergence — televi-
sion with the Internet, for example —
and the networking of digital compo-
nents such as televisions, set-top boxes,
PCs, telecommunications equipment
or DVD players.

By means of the common API and
together with the Java programming
language, manufacturer-independent
applications can be designed for the
MHP system. The common interface
provides a standard hardware inter-
face so that MHP-capable systems can
be extended by means of modules.
(See Figure 1.)

A bridge too far?

The goals of the Multimedia
Home Platform are clearly admi-
rable. The list of companies that have
signed up in support of this plat-
form s extensive; the consumer elec-
tronics industry, long shut out of the
markets for cable set-top boxes is
prominent.

But MHP may have overrcached the
window of opportunity, as its most
dedicated proponents are struggling
to define their digital future, even as
they continue to hold onto what is still
avery lucrative analog television fran-
chise. Ultimately, the marketplace may
migrate to open standards for multi-
media. This is inevitable, if one be-
lieves that broadcasting and the
Internet will converge, and that the
Internet will remain open.

The questions that remain unan-
swered are “How long will this take?”
and “What will the marketplace look
like when we get there?” BE

Craig Birkmaier is a technology consuitant
at Peube Labs, and hosts and moderates
the Open DTV Forum.
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Channel 52-69

stations may have to
“rent” their channels

BY HARRY C. MARTIN

V broadcasters still operat-
ing analog facilities on
; channels 52-69 after 2006
may become subject to heavy spec-
trum fees.

By now all broadcasters are familiar
with the notion of spectrum auctions
and the sizeable dollars that such auc-
tions are able to generate for the federal
government through the sale of spec-
trum. But the proposed federal budget
for FY2003 provides for $500 million
in spectrum leasing fees projected to be
collected starting in 2007.

There is no real mystery about why the
government might want to become a
rent-charging landlord. For years the
government has assumed, rightly or
wrongly, that it would be able to auc-
tion off channels 52-69 once the con-
version to DTV and the resulting clear-
ing out of that portion of the current
TV band were completed. The projected
completion date for that process is 2006.
Meanwhile, the auction of spectrum,
including television channels 52-69, is
predicted to raise more than $25 billion
for taxpayers during the next five years.

However, the government’s ability to
effectively auction off the 52-69 spec-
trum hinges on its ability to clear that
spectrum of its current users. And what
better way to encourage the current

Dateline

April 10 - Deadline for electronic
filing of Forms 398 (children'’s
programming)

April 15 - New deadline for filing
comments on the FCC’s proposed
EEO rules

May 1 - Deadline for commercial
stations in markets below the top-
30 to construct their DTV facilities
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tenants to vacate than by upping what
it will cost then to stay put? Hence, the
plan to start collecting rent from hold-
over analog broadcasters on channels
52-69 starting in 2007.

Keep in mind that the federal budget

competition and diversity. The 35 per-
cent cap will remain in effect until these
deliberations are concluded.

Band-clearing update
As of the end of February, a total of

The government's ability to auction off the 52-69
spectrum hinges on its ability to clear that spectrum

of its current users.

is merely a proposal and almost cer-
tainly will be significantly amended
before passage by the Congress. Nev-
ertheless, the president’s proposal af-
fords some insight into what eventu-
ally may occur as the contest for the 700
mHz spectrum heats up.

Ownership rules bashed by
Court of Appeals

In a decision handed down in Febru-
ary, the U.S. Court of Appeals for the
D.C. Circuit ordered the FCC to repeal
its cable/broadcast cross-ownership
rules and to reconsider its rule capping
a single company’s nationwide audience
reach to 35 percent of TV households.

The court held that the FCC had failed
to support its conclusion that the cable/
broadcast cross-ownership ban was nec-
essary to promote diversity and compe-
tition. A follow-up order implementing
the court’s order is expected, unless the
FCC decides to appeal the decision to
the Supreme Court. That is unlikely.

Similarly, the court ruled that the FCC
had not adequately explained why the
35 percent national cap was necessary
and in the public interest. Again, the
court ruled the FCC had not given
sound reasons for its conclusion that
the cap was necessary to preserve

broadcastengineering.com

12 applications had been filed with the
FCC by channel 60-69 television sta-
tions proposing analog operations on
their digital allotments as a means of
clearing the upper-700 mHz band for
auction to wireless and public safety
users. All of these applications request
waivers of the traditional separation
rules for analog assignments.

These applications will be considered
by the full Commission because they
raise important public interest trade-off
issues. On the one hand, channel 60-69
broadcasters are not likely to vacate their
analog channels and make the upper-
700 mHz band available for wireless op-
erators unless they have an alternate
analog channel to use until the DTV
transition. On the other hand, the Mass
Media Bureau is reluctant to waive in-
terference protections needed to accom-
modate the analog proposals. This is the
case even though some of the applica-
tions propose less interference than they
already have been authorized to cause if
they were operating on the same chan-
nel in the DTV mode. BE

Harry C. Martin is an attorney with Fletcher,
Heald & Hildreth PLC, Arlington, VA.

Send guestions and comments to:
harry_martin@primediabusiness.com
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CCS Command Control System.
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for profits

BY STEVEN M. BLUMENFELD

ome one, come all. Step
right up and hear about a
technology that costs an
arm and a leg, has an increasing vari-
able cost for every new user, and
doesn’t generate any profits. And, oh
yeah, you also need to hire PhDs to
run the system. That is the state of
streaming media today — not pretty.

Yet, in spite of the fact that a num-
ber of very large failures in this area
have literally pockmarked the fiber
pathways with darkened strands, we’re
still attracted to digital distribution.
Streaming, with all its faults, still com-
mands a lot of attention across the
network landscape. As more and more

Streaming

bandwidth and the people required
to run streaming services place a
heavy toll on the cost structures of
today’s streaming operations. And
once we start talking about scaling
these operations, the issues become
quite acute.

the server’s bandwidth-limited back-
bone. This leads to a limit on the
number of ports a single server can
support — usually in the low 1000s.
While this is acceptable on the small
scale, it creates nightmares when tens
of thousands or more streams are

Streaming, with all its faults, still commands a lot

= 0f attention across the network landscape.

Here’s the way most media-stream-
ing servers work in today’s unicast
environment: Upon request from a
client’s software, a port is requisi-
tioned, the server allocates it, and the
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Centralized management systems like Pinnacle Systems’ VBase can interface
with existing automation and traffic systems to assist broadcasters in generat-

ing profits from streaming services.

services look for a place to distinguish
and disseminate their ideas to a glo-
bal audience, streaming seems to fit
the bill.

But the economics of streaming
leave a lot to be desired. Servers,

38

stream begins to flow from the server
to the user. Certain small amounts of
user and technical information flow
back to the server.

These “media transactions” create
an enormous amount of traffic along

broadcastengineering.com

being accessed. For every additional
media transaction, bandwidth re-
quirements increase. Some large-
scale streaming operations push in
excess of 2 GBytes/s. That’s a lot of
data, and the cost of the bandwidth
is staggering.

Many people were expecting
MPEG-4 to be streaming’s savior. But
they were disappointed recently
when MPEG LA, the group that con-
trols licensing and the pricing of the
patents, released the costs. At ap-
proximately two cents per hour per
stream with no cap on the amount,
streaming seems to be the hardest hit
of all the uses. The problem with this
is that if a user has access to a stream
for a month, as in a subscription ser-
vice, the service provider owes a two-
cent fee each time the user views the
stream. This is not the case with
download material and it may make
the distribution of media in MPEG-
4 less advantageous for streaming.

Add to that the administrative task
of managing multiple server clusters,
probably in multiple locations, and
you can see that streaming in a big way
is not for the faint of heart.

Is streaming worth it? Should we in-
vest in the future of streaming? Is there
any money to be made?

Well, bluntly, the answer is yes to all
the above. Streaming has an immediacy
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that downloaded content just cannot
duplicate. It’s just like broadcast, only
it’s available when you want it or need
it. Sure, we love our VCRs and our
TiVos, but watching a football game
that has been recorded just doesn’t
have the same impact. Immediacy
ranks high on the list of reasons for
streaming.

In addition, streaming, unlike
broadcast, can have global reach. We
are all becoming extremely aware
that the market for our content
needs to reach beyond the tradi-
tional borders of our geographic
market. Even more importantly, our
streams nced to reach beyond the
devices our clients typically use —
the PC and the TV. It is now pos-
sible to stream content directly to
new devices. In the near future, CD/
radios with Ethernet ports, 802.11a
wireless display devices, cell phones,
and untethered gaming consoles and

other devices will demand the atten-
tion of our streaming servers.

New services being developed for
portable, connected and reconfigurable
devices will begin to drive the use of

server architectures, the port densities
are increasing by a factor of two to
three, and possibly will be much
greater in the future. Increasing port
density brings a number of cost savings.

Streaming has an immediacy that downloaded

- | e

streaming media, something that could
not be accomplished with traditional
broadcasting.

Bandwidth issues continue to com-
press as new and better codecs are in-
troduced. Lately, we have seen video
in the under-1 MByte range that is
dazzling. There is even some at band-
widths as low as modem speeds that
would make you believe you were
watching cable TV. It just keeps get-
ting better; it’s truly amazing.

Server densities are also increasing.
As engineers develop more specialized

Greater density means less co-location
real estate, less power, less air condi-
tioning, fewer pieces of hardware and,
most importantly, lower administra-
tive costs.

Streaming is here and it’s making a
big push forward. Now is the time to
invest or reinvigorate investment in
the marketplace and prepare yourself
for greater revenues coming from un-
suspected places. BE

Steven M. Blumenfeld is vice president of
technology, AOL Time Warner CTO's office.
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Audio signal

distribution and
level measurements

BY MICHAEL ROBIN

he unbridled development
of radio broadcasting in the
1920s and 1930s demon-
strated the need to standardize audio
equipment, studio-to-transmitter links,
and methods for measuring static and
dynamic audio signal levels. Unrelated
concepts and solutions developed on
both sides of the Atlantic during that
time, and today we still bear the conse-
quences of these developments.

Typical signal levels and
impedances

A wide variety of studio-quality au-
dio equipment is available. In terms
of signal level, there are two main cat-
egories: low-level devices (typically
microphones) and high-level devices
(everything clse).

Microphone-sensitivity ratings,
measured at 74 dB sound pressure
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level (SPL), are commonly expressed
in open-load microvolts or dBV
(decibels with respect to 1 V). The
standard impedance for most profes-
sional-quality microphones is 150 (),
although microphones with other
impedances do exist. A typical mov-
ing-coil microphone with an imped-
ance of 150 () generates an open-load
voltage of 100 uV (80 dBV) at 74 SPL.
A pre-amplifier is used with such
microphones to avoid damping and
degradation of the signal-to-noise
ratio (SNR) due to excessive signal
loss. Microphone pre-amps have an
input impedance of 1.5 k() or higher.

Audio signals generated by micro-
phones are suitably pre-amplified to
line levels and distributed inside
broadcast plants or to common carriers
for land or satellite transmission. There
are two conflicting sets of concepts for

42
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line level, interface impedance and sig-
nal level monitoring.

Power matching, dBm and
the VU meter

Power matching: This concept was
developed by Bell Telephone and first
standardized in 1939. The main concern
was to develop reliable, high-perfor-
mance, studio-to-transmitter links. It
seemed reasonable to have a system con-
sisting of an impedance-matched source
(studio output), a distribution link
(cable) and a destination (radio trans-
mitter input). The impedances had to
be matched to tight tolerances to avoid
echoes on long cable lengths. So Bell
specified the impedance as 600 (), the
reference signal power as 1 mW, and the
signal-level measurement instrument as
the volume-unit meter — better known
as the VU meter.

Given the tube amplifier technology
of the 1930s, it may have been neces-
sary to use the power-matching concept
inside a studio at that time. But contem-
porary audio-amplifier output imped-
ances are typically a fraction of 1 {2 (for
all intents and purposes, 0 {2), so rais-
ing the impedance to 600 () represents
a power loss. Figure 1 shows the distri-
bution of a typical power-matched, 600
Q) impedance audio signal. The 600 Q
build-up impedance causes a 6 dB volt-
age loss between the signal source (the
pre-amp output at 0 ) and the load
(the line-level amplifier input at 600 ().

The dBm: One milliwatt dissipated
into a 600 {2 impedance generates a
0.77459 V RMS voltage (rounded up
to 0.775 V RMS). So this signal level
was designated as 0 dBm. When dissi-
pated into other load values, different
voltages result. Power levels other than
1 mW are expressed in dB with respect
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Figure 1. Typical block diagram of power matching

circuit

to the reference 0 dBm power level ac-
cording the formula:

N(dB) = 10 log,, (P/P )

where N(dB) = The number of
decibels

P = The measured power level

P = The reference power level of 1
mW

The formula can be extended to the
measurement of voltages as follows:

N(dB) =20 log  (V/V )

where N(dB) = The number of
decibels

V = The measured voltage

V_, = The reference voltage of 0.775
V RMS

The assumption here is that the volt-
age is measured across identical im-
pedances (e.g., 600 €)

to O VU
The VU meter has

the VU meter was chosen to approxi-
mate the assumed response of the hu-
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Figure 2. Tvpical block diagram of voltage matching concept

an input impedance of 7.5 k() and, as
such, has a minimal loading effect on
the 600 ) source impedance. Its sensi-
tivity is adjustable such that the VU ref-
erence level 10 VU) can be made to cor-
respond to the SOL (+4 or +8 dBm)

man ear. But the 0.3 s risetime charac-
teristic of the VU meter introduces a
masking effect. Essentially, the instru-
ment is unable to give accurate audio-
signal-level indications when fed com-
plex-wave, fast-risetime input signals.
An instantaneous speech or mu-

A standard operating level
(SOL), also called alignment
level, of +8 dBm into 600 ) was 40
originally chosen in North
America. Some authorities, in-
cluding sound-recording stu-
dios, opted for a +4 dBm SOL
inside the plant. The SOL rep-
resents the steady-state maxi-
mum level or peak program
level as measured with a stan-
dardized audio-signal-level
meter (VU meter).

The VU meter: The VU meter 10
was developed primarily to
control and monitor audio pro-
grams. The specifications of the
VU meter retlect the philosophy
of the 1930s. Essentially, the
VU meter is a moving-coil,

w
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] sic signal level may in reality be
‘ 10 VU or more above the read-
| ingsof the VU meter. As a result,
| the recording and distribution
elements in the system need
quite a bit of headroom to avoid
| clipping the sudden bursts that
often occur in audio signal lev-
els. Typically, audio equipment
designed to handle an SOL of +8§
dBm is capable of handling out-
put signal levels in excess of +18
dBm at a total harmonic distor-
tion (THD) not exceeding 1 per-
cent. Such undistorted audio
peaks, unnoticed by the opera-
tor watching the VU meter, are
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Durewon of the peak
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likely to reach the audiotape re-
corder or transmitter and over-
load it. The situation is further

RMS-type audio-signal-level

complicated by FM audio

measuring instrument. It is fit-
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Figure 3. Masking efect of typical VU meter and
PPM for a given tone duration
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transmitters that use high-fre-
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Strike one, you're out.

A single holt of lightning can throw you off the air for hours — even days.

Even if your grounding exceeds minimum your grounding system to 1-5 ohm resistance,
requirements, you could be in for some major as recommended by IEEE. At a fraction of
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quency pre-emphasis with a time con-
stant of 75 usec, resulting in a 14 dB
boost at 10 kHz. To avoid overmodula-
tion and achieve an acceptable SNR,
transmitters use various types of lim-
iter/compressor combinations.

Voltage matching,

according to the formula:

N(dB) =20 log (V/V )

where N(dB) = The number of
decibels

V = The measured voltage level

V = The reference voltage of

ref

0.775V

ferring the VU meter. Figure 3 shows
that the PPM is capable of more ac-
curately displaying audio signal peaks
than the VU meter. In an effort to sat-
isfy all users, some contemporary
equipment manufacturers offer
equipment with selectable VU or
PPM rise/fall times.

dBu and the peak-
program meter
Voltage matching: This -
concept is typical of mod-
ern studio installations.
Figure 2 shows a typical
voltage-matching, audio-
signal distribution. The
signal source has an out-
putimpedance of approxi- 2
mately 50 Q and the load >
is approximately 20 k(). :
The signal level is ex- J
pressed in dBu and the

dBu

Sony
digital
betacam

+20
-10 +18 +5
+16 8

+12 i 12

-4 3 . E

BBC
PPM

CBC Sony
PPM  betacam SP
PPM

EBU

PPM PPM vy

German €BC

Figure 4 shows details of
the upper part of the dis-
play scale of some audio-
level meters used in vari-
ous countries. This draw-
ing clearly shows that, in
addition to transit-re-
sponse differences, various
organizations have differ-
N ent reference levels (SOL)
and meter display scales.
This situation creates
— problems in international

v television program ex-

+3

SOL in North America is
+4 dBu or +8 dBu. This
considerably reduces the
power requirements of the
signal source, since it is required to
dissipate only a minute amount of
power across the load. An added ad-
vantage is the improved frequency
and transient response of the system,
resulting from the fact that the ca-
pacitive loading of the shielded-bal-
anced audio cable has a lesser effect
across a source impedance of 50 ()
than it has across a source of 600 (2.
The interface with common carriers
retains the power-matching philoso-
phy to avoid return-loss problems
with long cables, which could result
in echoes.

The dBu: The dBu assumes a near-
zero signal source impedance and a
near-infinite load impedance. Under
these idealized open-load conditions,
the source does not dissipate any mea-
surable power into the load and the sig-
nal source voltage is unaffected by the
load. The reference signal is 0.775 V
RMS. For practical purposes, the dBu
concept requires signal source im-
pedances of approximately 50 {2 and
load impedances equal to or greater
than 20 k(2.

The audio signal levels are expressed
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The peak-program meter (PPM):
The PPM is a peak-reading instru-
ment capable of accurately display-
ing audio-signal transients. The
meter’s input impedance is bridging,
that is, it is greater than 6 k). Some
current designs feature a 10 ms at-
tack time (risetime) and a 2.65 s
fallback time. This characteristic
amounts to a “sample-and-hold” ap-
proach to audio signal-level moni-
toring. It allows the user to accu-
rately monitor audio signal levels
under steady-state as well as pro-
gram conditions and reduces the
necd for large amounts of headroom
in amplifiers. Neither the scale nor
the display is universally standard-
ized. Some type of compression is
required to reduce the dynamic
range of the audio signal, which oth-
erwise would exceed the transmit-
ter and receiver capabilities.

Living with the two types
of meters

Unfortunately, there are two en-
trenched camps: one steadfastly pre-
ferring the PPM and the other pre-

broadcastengineering.com

Figure 4. Upper-scale details of some audic level meters
used throughout the world and the corresponding steady-
state signal level in dBu

changes, and is not likely to
change in the near future.
The problem is compli-
cated by digital equipment
that normally references all audio lev-
els to the maximum signal level be-
fore clipping, which is identified as 0
dBFS (zero dB full-scale). Therefore,
all audio levels have a negative-dBFS
value, with the SOL set normally to -
20 dBFS indicating that the equip-
ment has a 20 dB headroom. This
new approach creates confusion with
audio operators who have an analog
background and a strong attachment
to the VU meter. BE

o
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for IT-based facilities

BY BRAD GILMER
e 1\

ackup systems for televi-
“, sion facilities began to ap-

"% pear almost immediately
after paid advertising. Loss of com-
mercials meant loss of revenue, and it
did not take people long to figure out
that having a backup plan makes fi-
nancial sense.

Today, almost every television facil-
ity has some sort of backup plan. But
as IT-based facilities become the
norm, are new backup strategies re-
quired? Video servers are now em-
ployed in approximately 70 percent of
all television facilities. For critical ap-
plications, engincers frequently
specify mirrored or duplicate servers.
Given an IT infrastructure, are other
strategies available?

Full redundancy

For the really big guys, full redun-
dancy is frequently employed. If they
necd one server, they buy two. If they

Fully redundant systems seem easy
to build: design your facility and then
multiply it by two. But like almost
anything in life, things get a little
more complicated. It takes a lot of
hard work to design a fully redundant
system that really is redundant. For
example, you might design a com-
pletely separate transmission path,

expensive to build a redundant IT
infrastructure. This is because the
cost of most off-the-shelf IT equip-
ment is so low. In Figure 2 on page
50, a server is fitted with two Ethernet
cards. These cards feed two separate
Ethernet switches. From there, the
redundant networks are supplied to
PCs fitted with redundant Ethernet

If you don't have an unlimited budget, how can

but run all the equipment from a
common house sync generator. Fur-
thermore, over time, redundant Sys-
tems have a way of becoming inter-
twined as facilities are modified or
expanded. In the end though, fully
redundant systems may make sense
for some people.

you backup your systems — especiall

¥

cards. This example is extremely
simple and, of course, the server is a
single point of failure. However, the
total cost of the redundant network
shown in this figure is about $400.
Building redundant Ethernet net-
works is a topic for another column.
But, for now, rest assured there are
many different ways to con-

v

Ingest tape
machine

Automation system A
: Transmission Transmitter
Sw'tCher A —>

Transmission
r .
S M chain 8

Automation system B

Transmitter
B

figure a network so that
there is no single point of
failure.

High reliability, high
availability and fault
tolerant

When considering backup
strategies for I'T, you may run
into some unfamiliar terns,
or terms that are used inter-
changeably, but have subtly
different meanings.

Figure 1. Simplified diagram of a fully redundant system

need one switcher, they buy two. The
operations are driven by two com-
pletely separate automation systems,
with a single ingest process used to
populate the video servers (sec Fig-
ure 1).

48

If you don’t have an unlimited bud-
get, how can you backup your systems
— especially as we move towards IT-
based television? In ma ny cases, while it
may not be possible to build a totally
redundant facility, it is not prohibitively

broadcastengineering.com

= There are three approaches
engineers can take to build-
ing bulletproof IT-based tele-

vision systems: high reliability, high

availability and fault tolerant.

High reliability means that the com-
ponent or system has a high mean
time between failures (MTBF). The
system can run a long time before
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failing. Using high-quality compo-
nents, overrated parts and building a
high-quality device usually achieves
high reliability. Highly reliable de-
vices may undergo extensive testing
including “shake and bake,” in which
the assembled systems are subjected
to extremes of temperature and vi-
bration. Highly reliable systems are
usually built and tested by a single
vendor. This is to assure that the sys-
tem and all its components meet the
design specifications. Needless to say,
highly reliable systems can have a
high price tag but, in some cases, this
solution can be the most economi-
cal, depending upon the cost of out-
ages. Furthermore, it may be that the
functionality or performance you re-
quire is only available in a high-reli-
ability device.

The second approach,

free these days, unless you are talk-
ing about the very high-speed tech-
nology.

The effect of using this approach
is impressive. If two devices are com-
bined in a hot standby configura-
tion, the MTBF of the total system
increases by the square of the indi-
vidual MTBF numbers! Further-
more, the cost of off-the-shelf equip-
ment can be substantially lower than
equipment manufactured for high
reliability. But, as pointed out above,
off-the-shelf equipment may not
have the functionality or perfor-
mance you require.

Don’t get the wrong idea — high-
availability systems are typically well
engineered. They can provide excellent
recovery from faults, and may provide
a lower overall cost than high-reliabil-

dual disk controllers and automatic
changeover software. Many fault-tol-
erant systems are designed so that
backup devices go on-line without
any service interruption. The only
way you know there has been a fail-
ure is by checking status monitor-
ing and alarms. Therefore, checking
for alarms on fault-tolerant systems
is critical. If you lose a power supply
in a dual-power-supply unit, the out-
put of the device will be unaffected.
However, if you fail to detect the
problem and subsequently lose the
other supply, you could be off the air.

High-reliability systems may come
with 24-hour support that is geared
for the IT and business world. This
support can be costly, but it can really
be a lifesaver in critical applications.
High-availability systems may not
come with this level of

high availability, uses a
different strategy. The
point is not to prevent
failures, although high-
quality components
can be used. Instead, a
designer uses off-the-
shelf components to
design a system so that
asingle failure has little
impact. An example of
a high-availability disk
system might include
multiple just-a-bunch-
of-disks (JBOD) arrays,
perhaps RAID config-
ured, perhaps not. The
costs of the arrays are
low enough that the
whole array can be du-

Ethernet
switch A

Ethernet
switch B

Server with

dual network
cards

Client PC

Client PC

support (and associated
cost). This can be a good
thing or a bad thing, de-
pending on your expec-
tation.

The choice of high re-
liability, high availabil-
ity or fault tolerance
may be as much philo-
sophical as it is eco-
nomic or technical.
Some users feel much
more comfortable with
systems that are de-
signed as a whole, and
that have IT-type sup-
port. Others feel more
comfortable with sys-
tems built out of

plicated economically.
Another example
might be to design a network with
two completely separate Ethernet sys-
tems. The servers and clients might
have two Ethernet cards in them in-
stead of one. High availability typi-
cally takes advantage of the low price
of consumer computer hardware. It
might seem cumbersome to put to-
gether two completely separate
Ethernet networks. But from a cost
standpoint, Ethernet is practically

50

Figure 2. Redundant Ethernet can provide backup at minimal cost.

ity systems. But, typically, high-avail-
ability systems may have a higher fault
rate than fault-tolerant systems, al-
though this depends entirely on deci-
sions made by the system designers.
In the fault-tolerant approach, sys-
tems are designed so that a single
fault will not cause a total system
failure. Fault-tolerant systems fre-
quently include things like dual
power supplies, redundant disks,

broadcastengineering.com

readily available com-
ponents that they can
easily see and under-
stand. When considering IT-based
systems and the issue of reliability,
be sure to think about your own en-
gineering philosophy and buy the
appropriate solution.

Backup the database

Imagine getting a call to come to
your facility in the middle of the
night. The automation system seems
to be up, but it is unable to find any
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commercials or programs. You have
a small system; perhaps it stores a few
thousand items. After some research,
you determine that the database in
the automation system has become cor-
rupted. Depending on what has gone
wrong, you might have things back on

author lost the database in a large,
tape-based robotic system. Over
1000 tapes were spread out on the
floor, and engineers and operators
scrambled to locate the correct tapes
and get them back in the machine
before they were needed for air. It

The choice of high reliability, high availability
or fault tolerance may be as much philosophical
as it is economic or technical.

in a mater of minutes. But without a
proper backup strategy, the first thing
you should do is go put on a pot of cof-
fee — it’s going to be a long night.
How very true is the old adage that
you really don’t appreciate what
you've got until it’s gone. If you have
ever lost a database in a modern tele-
vision facility, you know how true
this saying is. Several years ago, the

was an amazing three or four hours,
but the staff managed to get the sys-
tem back on the air. As that operation
has moved to IT-based television, the
scene described above is in the past.
Pulling tapes is no longer an opticn.

Since the database is such a critical
part of almost any on-air operation,
having a backup plan and using it is
critical. It may be that tape backups

are the best option. There are many
tape-backup systems available on the
market. It almost doesn’t matter what
option you choose, just as long as you
have something in place. Systems with
tape changers now make it casy to ro-
tate tapes on a regular basis without
having to remember to physically
change a tape. For critical applications,
you have several options. Modern da-
tabases allow you to mirror the data-
base onto separate disks in the same
Server, Or even Mmirror entire servers.
There are many choices, but the most
important factor is to put a backup
plan in place so that you won’t have to
pick up the pieces after adisaster. [

Brad Gilmer is executive director of the AAF
Association and technical moderator of the
Video Services Forum.

Send questions and comments to:
brad_gilmer@primediabusiness.com
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BY BENNETT LILES

B fyou were selecting a sound mix-
~ ing console 10 years ago, you
would have only needed to ask

how much space it would occupy, how
many input channels were required,
and how many auxiliary outputs on
each channel would be included on the
board to suit the planned application.
While in the past decade there have
been enormous improvements in ana-
log audio mixers and related equip-
ment, most of the new trends estab-
lished in that time have been in the
digital realm. This certainly doesn’t
mean that analog is dead. Major manu-
facturers are still producing capable
analog boards with a variety of features
including a degree of snapshot storage.
But with digital video upon us, com-
puterized tools available and produc-
tions for multiple recording formats

This Neve Libra Live Il exhibits a combination of bar

smarter than ever

equipment that has been tradition-
ally placed near the mixer. Most of it
is gone. Even the ubiquitous patch
panel is disappearing, replaced by
digital patching and routing within
the mixer or its rack-mounted elec-
tronics. The concept of having audio
signals processed exclusively by
physically separate units and never

Metering

On the mixer itself, the most vis-
ible modern feature is the increas-
ing use flatisplays. These have
evolved from the analog VU meters,
which are still abundant, to seg-
mented bar graphs, to the all-LED
display evident on the latest mod-
els. One advantage of the flat-panel

Major manufacturers are still producing
capable analog hoards with a

variety of features.

passing through the mixer has been
around for at least thirty years but
new digital interfaces have taken this
concept to its ultimate end. The lat-
est top-of-the-line (and price) digi-
tal mixers use mul-
tichannel audio
digital interface
(MADI) to put the
routing power into
electronic  bits
rather than pounds
of copper. MADI is
an international
standard (AES-10)
that allows 56 audio
channels on a single
coaxial cable or fi-
ber-optic interface.
A single pair of co-
axial cables can
provide 54 bi-di-
rectional channels

graph, ballistic VU and flat-panel displays.

becoming common, it is inevitable that
the big new trends will be digital.

MADI

On visiting a digital broadcast au-
dio control room, the first big
change anyone would notice is in the

54

of audio and ma-
chine control. When using fiber-op-
tic cable as the medium, runs of up
to two kilometers are possible with-
out signal degradation. This has revo-
lutionized the connection of multi-
track recorders and the relationship
between mixers and station routers.

broadcastengineering.com

displays is that changes can often be
made with software upgrades rather
than buying and installing new
modules. Metering has always been
a source of wide variance in indi-
vidual operator tastes, and in re-
sponse, the latest top-end digital and
analog mixers may be ordered with
a choice of metering module types.
With the advent of internal signal
processing including noise gates on
each channel, many input modules
now include a gain reduction meter
beside each input fader. These are
desirable for live sound applications
using a large array of microphones.
Surround sound capabilities have
also made vectorscope displays and
panning joysticks popular options.

Mix-minus

Another indication that designers
have been listening to operators has
been the addition of dedicated mix-
minus routing. For years, broadcast
sound operators have specified VCA
fader control as the best way to gener-
ate post-fader, mix-minus outputs.
The VCA fader option, like many other
features, was originally included on
mixers for other purposes but was
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adopted by broadcast sound operators
as a handy tool for generating mix-
minus feeds. The latest digital and
analog mixers include a dedicated
mix-minus control section where vari-
ous signals can be selectively sub-
tracted, overall and independent level
control is provided, and talkback can
be individually assigned.

Total recall

Snapshot storage and recall has
been around for awhile, but the new-
est advance with storing setups is the
scope of parameters that can be
stored and the choice of internal or
external storage media. With more
routing and patching functions being
incorporated into mixer electronics,
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the natural progression in snapshot
storage is the ability to also store and
recall routing configurations. This is
a truly significant step. Every broad-
cast sound operator has a bag of sto-
ries about how their state-of-the-art
mixer could store and recall snap-
shots in a flash, only to have the en-
tire show setup trashed by someone
making unannounced changes on an
external router or patch panel. In
stations where there are several mix-
ers of the same make and model in-
stalled in multiple control rooms,
the advantage of an external storage
medium can save the day when

The Euphonix System 5 mixer puts
most metering in flat-panel displays.

equipment failure requires moving
the operation to another control
room on short notice. The least ex-
pensive answer to this situation has
been to slip a Type 111 PC card into
the mixer and download the snap-
shot to the card. Even with a single
control room plant, external snap-
shot storage can be a relatively cheap
hedge against total board or com-
puter failure where the snapshots are
wiped out. Combined with all-flat-
panel displays, snapshot storage can
also store all-important individual
channel identification (until the
show’s guests decide to switch seats).

Surrounded

One popular and current issuc is
whether or not to go with a mixer that
includes surround sound mixing and
monitoring. Just do it. The chances are
that any top-end digital mixer that
otherwise has the needed features will
also have some degree of control and
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work. Then sit back, relax, and enjoy
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Well, those days (and nights) are
over. The Digital Time Machine
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monitoring of 5.1 mixes. The driving
force behind the trend to surround
sound features on broadcast mixers is
the increasing prevalence of multipur-
pose production. While being mixed
for a live broadcast audience, the same
show may also be recorded for later use
on a DVD, Internet or as a radio fea-
ture. The consumer market is also

making its demands in this area.
Practically every home theater system

HAL does sound
The basic physical source for these

Practically every home theater system now offers

now offers surround sound as a ba-
sic property.

RADAMEC

® BROADCAST SYSTEMS

40 Years of engineering
expertise built into every
Radamec Robotic Sysjjam

‘Robotics in

your future?

www.RadamecBrpadcast.com |

See us at NAB, Booth #1.12233
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new capabilities is the rapidly in-
creasing integration in digital signal
processing. DSP advances have made
it possible to include on one chip
features that five years ago would
have occupied a large slice of the en-
tire mixer frame or several rack units
of auxiliary processing equipment.

Along with this has come the true
marriage of computers and mixers.
Digital workstation features, includ-
ing time code display and selective
machine control, have been incorpo-
rated into the center section of many
recent mixers. When combined with
automation and snapshot storage,
these boards can handle live produc-
tion and then quickly convert to a
post-production role.

This has a large potential in remote
trucks where there are pre- and post-
show packages to assemble. In fact,
the primary reason that mixers have
maintained their physical form with
faders and separate meter sections
is simply a matter of the human in-
terface. It can all be done on a com-
puter but few operators would seri-
ously entertain the notion of mix-
ing a live show with a keyboard or
mouse. These tools are used to navi-
gate the huge array of setup options
and modes.

The major cost advantage of heavy
computer/mixer integration is evi-
dent when upgrades are needed.
Most manufacturers offer a wide
range of downloadable software up-
grades for the popular computer op-
erating systems. Instead of buying
more meters or adding another cop-
per-based patch panel, a simple soft-
ware upgrade can do it all. BE

Bennett Liles is a freelance writer and TV
production engineer in the Atlanta area.
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ASCN uses Grass Valley Group M-
2100 SD and M-2100 HD master con-
trol systems to control programming
in their new HD facility.
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BY JONHAZELL____

Portland, OR-based Action Sports  definition broadcast facility fromthe company that televised the NBA’s
Cable Network (ASCN) has quietly ground up. Portland Trailblazers games, ASCN
and quickly built a green-field, high- Begun as an extension of the cable has grown into a completely digital

. N
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sports network that pro-

Q@ vides 24-hour program-
g’} ming to cable-system and sat-
ellite-based viewers from north-

ern California to southwest Washing-

ton. Its programming is a mix of the
region’s professional, collegiate and
amateur athletics, including regular-
season games.

The network facility actually got its
start at a basketball game in 1999,
That night, as the Portland Trail
Blazers played the Houston Rockets,
the contest was shot and recorded in
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HD. Trail Blazers executives were
amazed at the results: Instead of sec-
ing only the offense on either end

that to profitably manage its opera-
tion, it needed a flexible infrastruc-
ture that could get any signal,

Sports programming is an unrivaled platform for

showcasing HD quality.

of the floor, they could see the de-
fenses setting up, action away from
the ball and far greater detail in the
crowd. The totality of the experience
was superior to
anything they had
seen.

The business case
for building an
HD facility was
straightforward.
Despite a prolif-
eration of formats,
the quality of HD
images is without
peer — and sports
programming is
an unrivaled plat-
form for showcas-
ing that quality. So
the network in-
vested for the long
haul with a two-
pronged strategy for
building its audi-
ence and its brand:
deliver high-quality,
standard-definition
programming in the
near term and pro-
mote and showcase
its high-definition
capabilities for long-
term success.

Over the next two
years, as the broad-
cast-equipment
market matured,
the network honed
its HD broadcast
center design phi-

ASCN uses six Grass Valley Group Profile XP Media Plat-
form systems for playout, interfaced with the network’s
automation system, tape machines and other systems

for easy expansion.
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losophy. At the heart
of that philosophy
was a strong belief
in flexibility —

broadcastengineering.com

anywhere, any time.

Design team

Mike Janes, director of engineering
Jon Hazell, chief engineer

Steve Calou, project manager/lead
engineer

Chris Crummet and Sandi Walfe,
engineers

General contractor: R&H Con-
struction, Portland, OR

Equipment
list

Grass Valley Group Series 7500
WB wideband digital routing
matrix

Grass Valley Series 7500 NB
narrowband digital routing matrix
Profile XP Media Platform systems
M-2100 SD master control system
M-2100 HD master contral system
Sony HDC-750 HD cameras
Vinten Quattro pedestals

Fujinon 26:1 HD lenses

QTV prompters

Sony HDC-750 HD camera

Fujinon 10:1 wide-angle HD lens
Sony MVS-8000 HD production
switcher

Sony HD and SD monitors

Sony HDW-500 HDCam VTR

Sony DVW-A500 Digital Betacam
VTR

Sony DMX-R100 mixing console
Sony BVE-9100 edit controller
dpsReality nonlinear edit systems
Motorola Digicipher SD/HD

. encryption and compression

system

APRIL 2002




Behind the scenes 24/7/365: Leading broadcast organizations around the
world rely on proven Ciprico storage and system solutions to quickly and
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standard for uninterrupted performance. See hoew our expertise can help you
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workflow. Call 1-800-727-4669 or visit www.ciprico.com
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Modular Configurable Expandable How many keys do you need in each position? What
features do you require? The new i-stations for Matrix Plus digital intercom systems have the answer.
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i-stations offer up to 32 kevs in 1-RU, with backlit displays and individually variable levels for each
key. The keypad module provides extensive programming capability and direct DTMF daling.
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Q,%\ Q the network’s
Q& input and out-
puts are always
available. Scalable to
1024x1024, they can be
configured to handle SD
and HD signals in the
same frame simulta-
neously, creating workflow
and capital-equipment ef-
ficiencies as well as a
cost-effective HD up-
grade path.

For audio signals, the
network uses a 256x256
narrowband audio router.
Scalable to 1024x512, the
router gives the network
the infrastructural elastic-
ity necessary to handle a
range of signals, including
AES/EBU digital audio,
Dolby Digital, Dolby E,
surround sound, 5.1, AC3
and asynchronous data
rate streams.

The network also de-
ployed six Profile XP Me-
dia Platform systems:
four SD PVS 1000 sys-
tems and two HD PVS
2000 systems. There were
several advantages to this
approach. First, the plat-
forms enable the network
to easily expand as its op-
eration grew. Second, the
servers interfaced easily
with the network’s auto-
mation system, tape machines and
other systems. Finally, and specific
to the high-definition platform, the
PVS 2000 system offered the slow-
motion performance necessary for
the network’s high-quality sports
programming.

Controlling the network’s opera-
tion are Grass Valley Group master-
control systems. The ability of the
systems to handle 525- and 625-line,
standard-definition digital formats
and all leading HD signals gave the
network the flexibility it needed.
And their ability to interface with
the network’s automation system en-

66

abled them to mesh smoothly intc
its infrastructure.

Today and tomorrow

Since going on the air July 1, 2001,
the vast majority of the network’s
original programming has been pro-
duced in HD, and broadcast in both
HD and downconverted standard-
definition formats. At the same time,
the network is assiduously promot-
ing its HD capabilities by striking
agreements to place HD receivers and
screens in Portland-area sports bars.
The network has three screens in
place and projects to have seven more

broadcastengineering.com

For audio and video signals, ASCN chose Grass Vialley’s 7500 NB series narrowband audio
router and the 7500 WB series wideband digital router.

by the end of the year.

Today, ASCN is part of a core group
of Paul Allen-owned companies in-
cluding Action Sports Entertainment
Mobile and Post Up Productions.

By offering high-value, regional pro-
gramming, ASCN can capture the au-
dience necessary to be cost effective to-
day. And by continuing to promote the
quality of HD images and associate its
brand with that quality, it increases the
chances that these viewers will keep

tuning in. BE

Jon Hazell is chief engineer for the Action
Sports Cable Network.
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wiring 101

Electrical

BY BRAD DICK EDITORIAL DIRECTOR

W

" hat engineer out there
hasn’t been called
upon to replace a
lxght switch, circuit breaker or other
clectrical device? Most of us have, I'll
bet. Unfortunately, as knowledgeable
as we broadcast or post-production
engineers think we are, the worlds of
power and audio/video are vastly dif-
ferent. And, making a mistake at 120
V AC can have far different conse-
quences than at audio or video levels.
Fortunately, some of the basics you
learned in electricity 101 apply. Once
you understand some of the terminol-
ogy, youre off in the right direction. Let’s
begin with a review of some basic terms.

It's elementary, Dr. Watson

Receptacles, switches, plates and cord
connector bodies are available in a
wide range of sizes, ratings and styles
with specific features and character-
istics to meet most design/application
requirements.

Have you ever wondered what the

lnteractlveTV has yet to take off

difference is between a 48-cent light
switch and one that costs three dollars?
Theterms Lu)non1y”“competitive,”“'m—
termediate” or “residential” are some-
times used to indicate that the device is
economically priced or designed for
light-duty applications. Terms such as
“specification” or “super-specification”
would indicate devices that are of better

National Electrical Manulacturers As-
sociation (NEMA).

Presently, UL lists wiring devices for
only two grades, standard and hospi-
tal grade. All devices, whether termed
intermediate, cconomy or specifica-
tion, must mect identical UL require-
ments (although as mentioned above,
specification grade devices are typically

One of the most common mistakes non-electricians

T T

quality, designed for greater reliability
and usually higher priced. You favorite
hardware store may use the terms “resi-
dential” for the cheap switch and “com-
mercial” for the more expensive switch.
Are the commercial versions different?
Well, they certainly cost more.

None of these terms has an official
status with standardizing agencies
such as Underwriters Laboratories
(UL), Factory-Mutual (FM), Electri-
cal Testing Laboratories (ETL), or the
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of better quality construction).

Select your switch

There are two basic types of snap
switches - AC general use and AC-DC
general use. A“T”-rated AC-DC is also
available for 125V, tungsten filament
lamp loads.

The AC-DC type is designed with a
quick-make/quick-break action requir-
ing rugged springs and components to
assure dependable opcration. If T-rated,
its contacts are designed to handle the
high inrush current of incandescent
lamps. The AC-only type has a some-
what slower make/break action.

For example, AC-DC general-use
switches are rated 3 A, 5A,5 Aor6 A,
10 A,20 A, 30 Aand 40 A, and 60 A at
125 V; AC general-use switches are rated
15 A,20 Aand 30 A at 120 V. Ratings for
other voltages are also provided.

All AC general-use switches are
marked AC in addition to their elec-
trical rating. AC-DC general-use
switches usually are not marked AC-
DC, but are always marked with their
electrical rating.

Mercury switches have an AC rating
of 125V, 15 A or 20 A, but they are
also T-rated at 10 A, 125V DC.

Flush snap switches are available in the
following types: single-pole; double-

APRIL 2002
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pole; three-way; four-way; two-circuit;
maintained contact, SPDT, DPDT; and
momentary contact SPDT, DPDT; SP
normally open, SP normally closed; DP
normally open and normally closed; and
three-way. Most of these switches can
be obtained with key-lock design and
ratings vary among manufacturers.

Use the right terminal

How many times has someone asked
you which wire goes to which termi-
nal? The terminals on AC power de-
vices are typically labeled “white” and
“black.” Boy, does that cause the poor
neophyte problems if he runs into a
three-way circuit using a red wire.

Switches may also be identified for the
type of wire they are rated for. Line ter-
minals of 15 A and 20 A switches
marked CO/ALR are for use with alu-
minum, copper and copper-clad alumi-
num conductors. Terminals of switches
rated 30 A and above marked AL/CU

also are suitable for aluminum, copper
and copper-clad aluminum conductors.
Also, switches furnished only with
screwless pressure terminal connectors
are acceptable for use with copper and
copper-clad aluminum conductors, but
are not suitable for use with aluminum
conductors.

Switches provided with push-in
screwless pressure terminal connectors
have a particular advantage when they
are ganged in the same box. Sec. 380-
8(b) of the NE Code prohibits ganged
snap switches with exposed live parts
if the voltage between adjacent switches
is over 300 V. Because switches with
pressure-type terminals have no ex-
posed live parts, they can be used to
satisfy this Code rule.

Wall-mounted occupancy (motion)
sensors can replace standard wall
switches, and many of these models in-
corporate a switch mechanism for
override capability. The area they can

comparison to that of a routing
switcher or transmitter. However,
don’t assume you know enough to
stay out of trouble just because you
understand Ohm’s Law.Your life, and
the lives of your staff, could well
depend on what you don’t know.

Runnet
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cover depends on several factors, includ-
ing the mounting location and height,
room configuration, furniture, the
sensor’s sensitivity setting and type of
motion detection. While they may
sound neat and are often recommended
byarchitects, I've found them unreliable
in my conference rooms. It’s embarrass-
ing to have the lights go off in the middle
of a client demonstration.

X10 to the rescue

Electronic enhanced switches
(typically using X10 technology)
provide a number of features that
are increasingly being used in resi-
dential and institutional occupan-
cies. For example, fully automated
lighting controls allow any indoor or
outdoor light to be remotely con-
trolled from virtually any point
within the system, which consists of
controllers and receivers.

Configured as wall switches and re-

ceptacles, the receivers accept com-
mand signals sent through the exist-
ing AC branch circuits. In addition, a
wall-mounted programmer can be
used or a pocket-sized, handheld con-
troller can control these devices.

A word of warning from firsthand ex-
perience. These controlled circuits can
be unreliable. I've found my X10 circuits
turned on by lightning and children
pushing the wrong buttons on univer-
sal remote controls. It may sound cool
to program your coffee pot to come on
automatically in the morning. But, what
happens if it’s accidentally turned on
while you're away. Some circuits are bet-
ter left to manual activation.

Receptacles. Receptacle ratings range
from 10 A to 400 A, with some sizes
available at 125,250,277,480 and 600 V.
Most popular are the 15A and 20 A flush
type, rated at 125 V and 250 V. These
are available with several different slot
configurations in grounding and

nongrounding type. NE Code rules re-
quire that receptacles installed for the
attachment of portable cords shall be
rated at not less than 15 A, 125 V or 10
A 250 V. Sec. 210-7 states that the recep-
tacles on 15 A or 20 A branch circuits
must be of the grounding type.

Receptacles located outdoors but pro-
tected from direct contact with rain by
a roof or overhang are considered to be
damp areas. These receptacles must be
protected by a closable cover when the
plug cap is not being used.

In wet areas, the receptacles must be
protected by a cover that will not be
affected by rain when the plug cap is
installed. Any cover acceptable for use
in wet locations (outdoors without
protection of roof or cover) also is ac-
ceptable in damp areas.

Grounding-type receptacles are avail-
able with special grounding means de-
signed into their box-attachment
screws that automatically ground the

A

Manfrotto

When every second counts, you need an edge. Road Runner’s four
second set-up gives you that edge. Get ahead of the pack, be the
first in action and get those newsbreaking shots.
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Available in kit form complete with 503, 505, 510 or 516 head,
Probag and carrying strap.
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grounding terminal to the box when
the receptacle is installed.

Special receptacles. Split-bus recep-
tacles are available in flush duplex types
with ratings of 15 A or 20 A, 125V or
250 V. Typical units consist of duplex
assemblies with one parallel-blade re-
ceptacle (125 V) and one tandem blade
receptacle (250 V), or two parallel-blade

receptacles. Split bus receptacles make
it possible to wire separate circuits or
controls to each set of line terminals.

Many standard parallel-blade duplex
receptacles contain a break-off feature
that permits the connection of both re-
ceptacles on a singe circuit, or a jumper
can be removed on the line terminal bus
to permit two-circuit operation.

ATV

StrateiclBroadcastsolutionsy

Producing 100’s of hours of
live news programming
each week, coast-to-coast

Offering systems suitable for
all markets and newscasts

Changing the economics of TV
News - one station at a time

ParkerVision, Inc.
800-532-8034 or 904-137-1367
www.PUTV.com
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GFCI devices. Receptacle-type ground
fault circuit interrupters (GFCI) can, in
many instances, be used in place of cir-
cuit-breaker type GFClIs to provide pro-
tection from shock hazard. A receptacle-
type GFCI may be wired as a terminal
device or as a feed-through unit to pro-
tect additional downstream receptacles.
When properly installed, the device au-
tomatically shuts off power when it de-
tects current leakage to ground of a few
milliamps, preventing serious injury or
electrocution.

These GFCI devices are available with
a number of installer-friendly features.
For example, one manufacturer offers a
device with two back wire holes per ter-
mination to allow for a multiple of wir-
ing options without having to pigtail and
use wire connectors. It also has easy-to-
read Line/Load markings. The NE Code
specifies those areas where GFClIs are
required. However, GFCI protection
should be provided for any type of cir-
cuit where there is a danger to person-
nel from ground faults.

Isolated ground circuits
Isolated grounding receptacles are
for use where electronic equipment
can be adversely affected by pickup of
transient signals, interference or RF
from surrounding equipment.
Rather than relying on a mechanical
ground path through the metallic hous-
ing of the raceway system, these devices
use an insulated grounding conductor
in the raceway to provide a separate
“pure” grounding path. This separate
grounding conductor is run with the
circuit conductors in the same raceway
and is connected with the normal equip-
ment, but connects to ground only at
the service equipment ground terminal.
So, there you have it, the basic rules
for wiring the boss’s office. Or not! Just
remember the cardinal rule, keep one
hand in your pocket and the other on
your favorite beverage. That way you're
sure to stay out of trouble. BE

Acknowledgement: This article was
adapted from the original written by
Joseph Kinsley for Broadcast
Engineering’s sister publication, Electrical
Construction and Maintenance.
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3Y JOHN LUFF

he agenda r ccrporate board
rooms is seldem published in
the newspape-s But, :1 these
times, one thing is certain: The agenda
of most broadcasting CEDs is domi-
nated by the costs of I'TV conversion

and operations, declining revenue, n-
creasing cost, consolidation and cen-
tralized operations. The motivation to
consider centralized operations is
simple. Costs are rising, ad sales zre
slumping, and cash flow from opera-
tions is hurting. Broadcasters must can-
sider anything that holds the prormr_se
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of delivering a salve to the wound. At
press time, a federal court had struck
down the FCC’s cap on multiple own-
ership, and sent it back to the FCC to
reconsider. At the same time, the court
struck down the rules against cable
ownership of broadcast licenses. As a
result, a new round of consolidation is




likely, increasing the pressure on broad-
casters to consider centralized opera-
tions over wide geographic areas.
Pressure has a way of escaping the
confines of any vessel. Engineering
and operations executives are under
pressure to find centralization mod-
els that can provide savings in the
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short term and facilitate growth. No
one disputes the imperative, but the
issues are complex and strike to the

zart of the technology of television
in fundamental ways. When viewed at
the business core, the broadcast indus-
try sells the assembly of media items
ir to a continuous stream in such a way

Today, one reason a TV station may
build feature-laden control rooms is to
provide for adlditional channzl capacity.
I it's not HD+SD, it could be multichan-

nel SD or even centralcasting fora

group of stazions. WTVJ-TV. Miami,

Photo by Carmen Schettino Photogra-
phy, Sarasota, FL. Facility by A.F Asso-
ciates.

that the pieces sold (ccmmercials) are
enhanced ir viewership bv the pro-
grams that wrap them. Tkis process
of concatenation of elenents in a time
sequence has been developed into a
mature business with largely comput-
erized businzss operat.ons, and often
with automated assembly.
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Storage for centralized
operations
There is a resemblance between this

process and the factory floor in a rust-
belt industry. The company buys raw
materials (programs), brings them to
a factory (master control), builds a
product (broadcast stream) to the or-
ders sent in by sales and operations
(traffic and programming), and sends
it out (transmission) before sending an
invoice and packing slip (accounting

stored and played out using new tools
with far-reaching implications for the
possibilities of centralized operations.

The distribution and tracking of pro-
gramming on videotape has been with
us for over 40 years. The use of servers
has been with us since the early 1990s.
Asset-management tools are barely five
years old. Satellite distribution began in
the 1960s, but digital distribution
over satellite is far newer. Distribu-
tion of spots on a store-and-forward

Broadcasters must consider anything that holds
the promise of delivering a

meeee  salve to the wound.

and log reconciliation/affidavits). Each
of these facets has been radically rein-
vented in the last generation, indeed in
the last few years. The first to change
was business operations, and most sta-
tions have complex software products

S P

basis becamea real business in the mid-
90s, and now promises to expand into
program distribution in the next few
years. These dynamics have required a
thorough review of how we store and
use media in our broadcast “factories”

A large news room need not rely on a single server. However, the use of multiple
servers for multiple users is not a trivial task.Translation between file formats is
only now being addressed well. News department, WTVJ-TV, Miami, FL. Photo by
Carmen Schettino Photography, Sarasota, FL. Facility by A.F Associates.

that manage their broadcast inventory.
But media played out, spots and long-
form alike now are being distributed,

to build the products of the new media
millennium.
Storage for centralized operations is
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uniquely different than storage for
unitary station operations. By its very
nature, it requires more volume of
storage, the tracking of more items
and effective strategies to protect the
media assets related to multiple broad-
cast licenses. It is also clear that some
parts of broadcast operations cannot
be fully eliminated from the local sta-
tion — most specifically, ingest of lo-
cally produced spots and program-
ming. Strategies that will work for cen-
tralized operations must allow for that
reality while pulling the maximum
portion of the local operation into line
with new economic reality.

Storage for centralized operations
need not be entirely centralized.
Asymmetric distributed storage is a
powerful tool that facilitates the local
storage of spots produced in each mar-
ket. In any case, the management of
the media must take into account the
need to ingest on short notice, and
then ensure that the spot is available
at the right time to play back to air.

There are two methods of handling
this process. One is to use appliances
that compress the media, store it, and
prepare it to be transmitted over data
networks, and decompressed and re-
stored in a broadcast server at the cen-
tralized operations center. This process
can be done quite inexpensively using
the Internet to send media as files via
FTP and proprietary techniques. The
tools use secure encryption, error cor-
rection and protection, and network-
aware transmission techniques to en-
sure the media is delivered exactly as it
was received. Tools now exist to con-
vert the files, normally MPEG, into the
correct flavor for storage on local serv-
ers at the centralized operations site
with metadata transparently trans-
ferred. In the future, GFX, developed
by Grass Valley Group, and MXF, de-
veloped by SMPTE, hold the promise
of allowing servers from different
manufacturers to interconnect directly,
eliminating the translation step.

Media servers

The second method of accomplishing
this is to site a network of servers, using
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smaller and less costly servers at the lo-
cal station to ingest media and make it
available over a private network to the
server(s) at the centralized operations
center. Though MXF technology will
eventually make it possible to use serv-
ers from multiple manufacturers, for
now it is more practical to build a

s
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delivery server and pull relevant me-
diainto the air chain. Though the stan-
dards are essentially complete, imple-
mentation requires rigor on the part
of the distributors, which is something
they have not had to provide in the past.
For instance, the start time cannot be
even a frame off for effective unattended

Networked storage like that provided by Omneon’s networked content s2rver
can offer broadcasters a solution for meeting the unique storage require-
ments of centralized operations. Production control room at WWSB Chan-
nel 40, an ABC affiliate in Sarasota, FL.

seamless network of servers from one
company. When spots are ingested at the
local station, the automation system re-
quests a transfer to the central opera-
tions center, usually via FTP on a dedi-
cated network. After transfer, the spot
can be deleted from the local station’s
storage, or kept there for backup.
Media can also arrive from one of sev-
eral service providers (Vyvx, PathFire
and others). Their delivery to a local
computing-industry-based server with
playout capability almost gets it into the
air-chain servers, but not quite. MXF
provides a path for metadata to be
transported with the file and directly
imported into the software manage-
ment applications in the local server.
Doing so will eventually allow the lo-
cal playout system to interrogate the
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use with an automation system. Seg-
ment times must be similarly accurate,
and data about the commercial content
must also be complete so that the local
log can be reconciled without manual
entries. The technology exists, and
business practices must catch up to the

than that in a unitary station. The cost
of make-goods in any single market is
no higher. But with the increase in the
number of markets potentially at risk,
the financial consequences of a seri-
ous systemic failure would resemble
the broadcast equivalent of a nuclear
meltdown. A unitary station in a mod-
est market might protect itself by mir-
roring the server (exactly duplicating
the hardware and media content), or
by using either a “partial” backup
(sometimes called unbalanced
backup) or tertiary servers.

An unbalanced backup recognizes the
fact that a total failure of the primary
server is unlikely,and even more unlikely
to beirreparable. The assumption is that
backing up the next six to 12 hours of
content should be sufficient. This re-
duces the cost of storage, especially when
only the primary server is equipped with
RAID storage. In a centralized opera-
tions center, the volume of media can
be an order of magnitude higher than it
would bein a unitary station. This might
make an unbalanced backup seem even
more attractive, but the economic equa-
tion must have two factors in it: the like-
lihood of a failure that is not repaired
when the backup is drained of relevant
content, and the cost of the time lost in
that event. In general, this model is too
risky for centralized operations.

The tertiary model, sometimes called
a library/air model, can be an effective
method of reducing the total cost of stor-
age while increasing the reliability. This
approach uses two identical servers (air
and protect), and a “library” server
that is used for ingest and connection
to any archive device. The library

Storage for centralized operations need not e

technical art. Storing all of this in
metadata is the key to success.

Fault tolerance

In the general sense, media storage
for centralcasting requires more rigor
in fault tolerance and disaster recovery

broadcastengineering.com

server transfers media to the air and
protect servers sufficiently before air to
meet standard operating guidelines. In-
stead of having perhaps 100 to 200 hours
of air and protect, this allows perhaps
50 hours of duplicated storage, with a
larger quantity of storage available to the
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library server. It would be possible, for
instance, to have late-arriving spots in-
gested into the station’s local server and
then transferred to the library server
without the potential of resource con-
flict with the air and protect servers. The
library server would transfer the media

server is expanded. The air chain (air
and protect) remains the same size. A
third chassis also means that, in the un-
likely event of a failure in either air or
protect, the library server could be used
directly to air. This would permit more
time for repair or routine maintenar.ce

The financial consequences of a serious systemic
failure would resemble the broadcast equivalent of

to the air chain after it has arrived, and
well before air.

This strategy keeps three copies of all
media, but reduces the potential for con-
tinued growth in two servers as needed.
As storage needs grow, only the library

of theair and protect servers. With three
high-reliability devices, the laws of sta-
tistics predict a greatly enhanced reliabil-
ity for the total operation.

One variety of centralized opera-
tions (called Distributed Broadcast

Operations) distributes the playout of
media between the central operations
center and the local station. At the same
time, the automation and media-man-
agement systems are similarly distrib-
uted. This type of dispersion of the load
may well reduce the load in the WAN
circuits and provide simple disaster re-
covery. Programs that can be received
and switched to air easily via automa-
tion (often network programming and
local programs like news and public af-
fairs) are not sent to the central opera-
tions center for concatenation into the
final emission stream, but rather kept
local without interconnection impact.
System 1/O must also be considered.
It is quite possible today to require ana-
log 1/O for legacy videotape ingest, SDI

I/0O for normal operations, and network

The master control room at WWSB Channel 40 utilizes Sundance Digital’s Intellisat to control the Omneon networked
content server system for satellite ingest. Also displayed are the Sundance Fastbreak on-air and prep stations.
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FTP 1/O. Increasingly important is
DVB ASI /O (270 Mbits/s MPEG data
using NRZ data). ASI is the preferred
method of ingesting HD content
(which should not be subjected to
multiple compression cycles), as well as
compressed files from service-provider
servers via MXF. Distributing the 1/O
across multiple frames is also highly ad-
visable to enhance reliability.

Shared storage

So far, this discussion has dealt with
individual servers with locally attached
storage. But shared storage, under sev-
eral names and many technical flavors,
might well make more sense. Its poten-
tial advantage is that it requires only
one copy of the media, which is then
available to all playout ports. An ingest
station can be designed with minimal
features at lower cost. It eliminates the
complexity of the process of transfer-
ring media between servers, and
thereby saves money. Networked stor-
age is a well-developed concept in the
mainframe-computing industry, which
requires extremely high reliability.
When the reliability of the storage is
insufficient, one can construct a backup
system to mirror the entire storage net-
work and playout devices as well, ef-
fectively replicating the entire system.
This could eliminate any potential cost
savings that networked storage can pro-
vide, but, if the company is particularly
risk averse, this might be an attractive
option. Many systems using these
highly redundant topologies are being
installed today in cable-origination and
broadcast plants, including news-only
operations.

One must consider the topology of
the entire centralcasting enterprise as
one holistic problem. Indeed, when
viewed from 30,000 feet up, a system
that uses a storage network and in-
gest servers at the local station is a
hybrid of two approaches. It must,
however, operate as seamlessly as if it
were all in one room. In reviewing
disaster recovery, some have sug-
gested that geographic dispersion of
the assets is an advantage. DirecTV and
Echostar both use redundant facilities
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capable of feeding the entire system
after a catastrophic failure. Those
who had data and video lines under-
neath the World Trade Center

learned rapid-fire lessons in disaster
recovery. While not appropriate for
the majority of applications, it is
possible that, as centralized opera-
tions become more important and
the centers grow larger, such redun-
dant facilities may well become im-
portant. The potential for acquisition
of broadcast licenses raised in a re-
cent federal court ruling might make
for strange bedfellows in a central-
ized operations center for broadcast
and cable origination combined. That
may well lead to geographic disper-
sion of backup media and facilities.

Server backup

At the end of the day, the most im-
portant transitions in media technol-
ogy are those that are deceptively

strategies in centralized operations,
since the failure of any media could be
restored from the archive. The process
would be painful, as archives are not
intended to be real-time media, but it
could be done in an automated pro-
cess. Even in a “tapeless” playout cen-
ter for many stations, one could make
an effective case for keeping good old
reliable videotape around just in case
the shared storage network crashes and
something has to be put to air quickly.
While the videotape is playing, the re-
store process could begin and gradu-
ally return the operation to normal
with all madia again residing in the
network and all playback proceeding
from server 1/O ports.

Media management

When one builds a complex holistic
system of online, near-line and offline
storage (data tapes on the shelf), the
final piece of the puzzle is media man-

Those who had data and video lines undemeath
the World Trade Center learned rapid-fire lessons

in disaster recovery.

simple yet far-reaching in their im-
pact. This discussion has been largely
about storage of content in servers,
but the backup to servers is equally
critical. At one time, that was video-
tape. In many stations today, it still
is. And though the future seems to
hold the promise of service provid-
ers delivering all content electroni-
cally, the death of linear tape is over-
played. In New York, one station re-
fuses to take even satellite delivery of
programming, preferring the reliable
delivery of videotapes.

In many applications, server backup
may continue to be videotapes on vault
shelves for a long time to come. In oth-
ers, a data-tape backup of the content
is more appropriate. An increasing
number of companies are choosing to
install archive robots with multiple
data-tape transports as the final ele-
ment in the storage puzzle. In particu-
lar, this can permit modified storage
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agement. The central media-asset
management (MAM) system must be
the traffic cop that knows the where-
abouts of all content, as well as all of
the metadata associated with it. The
servers at the stations, the servers in
the centralized operations center and
the archive {shelf and robot, as well as
videotapes) all contain critical assets
from which the broadcast factory must
assemble the final product. The fact
that there is a large number of indi-
vidual elements in the combined
broadcast streams of several (or many)
stations under the control of a central-
ized operations center means that lit-
erally hundreds of entries might be
made every business day. Managing
such a system without MAM would be
a difficult task indeed. BE

John Luff is senior vice president of
business development at AZCAR.

81



BY MICHAEL GROTTICELL!

hen the North Tower of the
World Trade Center came
crashing down on Sept. 11 of last year,
it exposed the broadcast industry to
the liability of not having a backup sys-
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tem. Only WCBS-TV New York and
Univision’s Spanish-language station
WXTV-TV were able to stay on the air
because they had backup transmitters
located on the Empire State Building.
The rest, except for Fox, which has
digital facilities on Empire, lost their

broadcastengineering.com

entire analog and digital broadcast op-
erations within hours.

While horrific tragedies such as this
are rare, broadcasters are vulnerable
to a wide array of potential disasters
such as severe weather conditions and
local power outages. If not anticipated,
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Bow much protection is necessary?
This is a question broadcasters must
consider as they try to implement
emergency plans on limited budgets.

sach events could severely affect a
broadcaster’s business.

The terrorist tragedy caused virtually
every station in the United States to re-
view its safety precautions and put new
emergency plans into effect. These im-
proved plans include increased
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spending for additional power genera-
tors, alternative low-power transmitter
sites, UPSs and power generators, and
fully redundant, fail-safe systems. It also
has led stations to institute different op-
erating procedures within studios, ad-
ministrative offices and even mailrooms.

broadcastengineering.com

Yet, the need for additional dollars for
safety at a time when overall ad rev-
enue is down and most capital is being
directed at the digital television
buildout has tied the hands of many
chief engir eers. Some of this added cost
can be built into new DTV budgets. But
this prospect raises two important
questions How much protection is
necessary? And how much is manage-
ment will ng to spend to ensure the
safest and most reliable operation?

Martin Faubell, vice president of en-
ginesring at Hearst-Argyle Television,
ackrowledzes that most of the focus in
broadcasting today is on revenue growth
and cost reduction. He’s concerned that
if broadcasters need to pay for some of
the service agreements they’ve had his-
torically, sefety will suffer.

Among Hearst-Argyle’s 27 owned
and/or ooderated stations located
across the country (from Plattsburgh,
NY, to Honolulu, Hawaii), there is no
general safety plan. Each station is re-
sponsible for its own procedures.
When Faubell is deciding how much
to allocate for safety issues, he said he
finds it heloful to look at all of the vari-
ables assodated with a particular mar-
ket and the risk of damage due to po-
tential outside conditions.

For exanple, Hearst's KMBC-TV, lo-
cated in Kensas City, MO, has facilities
spread out among six floors in an old
downtown building. The cost to install
a backup generator on every floor,
given the history of power outages in
that city, iz not justified, Faubell said,
even though there have been a few
times wher. Kansas City lost power and
parts of the station went black for sev-
eral hours. But he cautions that every
station should have at least one gen-
erator to keep the studio operational.

New York rebounds

After the disaster on Sept. 11, it was
nearly two weeks before most New
York City radio and TV stations were
back on the air, with weakened signals.
The outage cost them an estimated bil-
lion dollars in lost ad revenue.

Since September, all of New York’s
majer stations have been broadcasting
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Are you sure your tower meets today’s structural requirements?They've changed
and your insurance company could require that, although your tower is old, it
has to meet current standards.

from the Empire State Building, but
have set up a backup transmit site in
Alpine, NJ, several miles north of the
city. However, declaring that Empire is
not suitable to full-power operation,
(and thus their coverage area is com-
promised), these broadcasters have
formed a coalition to consider another,
more permanent site within the sur-
rounding metropolitan area.

The lesson here is that stations should
have an alternate transmitter site, op-
erating as a lower-power backup that
could be brought into operation on
short notice. Some have suggested that
this alternate site could be rented to
another broadcaster and/or loaned out
to a local emergency service such as
EMS during normal operation to help
pay for its upkeep.

It’s also important to develop rela-
tionships with UHF stations to share
transmitters in the event of an emer-
gency. This was the only way that sta-
tions in New York City were able to get
back on the air. Aside from their fiber-
optic feed to the various cable TV com-
panies that carry their signals, WABC-
TV, WNBC-TV and others relied on the
lower-channel broadcasters to carry
their signal. The local Fox stations
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(WNYW-TV and WPIX-TV) were able
to get on-air from their pre-existing
digital facilities on top of the Empire
State Building.

The fact that all of the stations in New
York City came together to help one
another speaks volumes about the char-
acter of the various chief engineers, but
also provides a lesson in how coopera-
tion in an emergency benefits every-
one within a market. It’s become clear
that discussing emergency plans with
your cross-town competitor on a regu-
lar basis is smart business.

Learning from this experience,
Faubell said that Hearst-Argyle man-
agement has encouraged its chief en-
gineers to establish reciprocal deals
with competing stations in their re-
spective markets to guard against one
station going off the air.

California power

Last spring and summer, when the
state of California was experiencing a
wave of power outages due to the ris-
ing cost of electricity, some stations
were caught off guard. Some went off
the air for hours at a time. It’s critical
to avoid any loss of power because even
the slightest interruption in service
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might cause viewers to switch channels.

Although stations had backup gen-
erators; the power-outage problems
prompted some to make significant
improvements. KVEA-TV in Corona,
CA installed a new generator at its
transmitter site near Los Angeles.

At KTVU-TV in San Francisco, di-
rector of engineering Ken Manley uses
generators ranging from 2500W for a
radio repeater to 350 kW for studio
equipment. The station also has die-
sel-powered UPSs that automatically
go into operation when the local
power service fails,

Caterpillar, Kohler and Onan are the
brands of gasoline- and diesel-powered
generators stations use most often at
the transmitter; many stations use UPS
protection at the studio as well.

Adam Perez, chief engineer at KION-
TV in Salinas, CA, said that because of
the recurring power problems, his sta-
tion now places a high priority on gen-
erator maintenance. Also, if it weren’t for
pollution restrictions in California, he
estimates it would be more cost-efficient
to runa diesel generator at the station’s
transmitter site than a gasoline one.

The high cost of electricity (many sta-
tions are paying thousands of dollars per
month) is even causing some stations
to consider alternative energy sources.

LIVE

—

MOREHEAD CITY. NC

Planning on a live standup in the rain?
Have you checked your AF and RF
cables for proper grounding and
safety? A little water in a microphone
or RF connector will end a live shot.

Several wind generators on a
mountaintop might pay for themselves
over time, but they are not a reality at
this point because they haven’t proven
to be 24-hour reliable.
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Hurricanes and tornados

Stations located in the Midwest’s
infamous “Tornado Belt” and others
in areas plagued by high winds, hur-
ricanes and stormy weather have
their own set of precautions in place.
System integrators building new
digital facilities in these states use
heavy steel, extra guy wires and un-
derground cabling where appropri-
ate when installing towers and an-
tennas. This added strength also
comes in handy for co-located sites
from which several stations broad-
cast jointly.

Since Hurricane Floyd in 2000, sta-
tions have learned to stock up with
food and clothing supplies when a
threat is identified. Frances Harkey,
general services supervisor at WBTV-
TV in Charlotte, NC, who manages the
building and security services, said
they’ve taken to storing cots, blankets
and pillows for employees to sleep at
the station during the most critical
hours of a storm.

Floor-to-ceiling windowed studios
have become popular with the pub-
lic, but they expose the station to
harsh elements. They often use in-
dustrial-strength double glass, but
no glass is immune to breakage. So
these are now routinely boarded up
with plywood in the hours leading
up to a storm.

Conducting emergency drills is also
important to avoid catastrophe.
Florida-based Hearst-Argyle stations
in West Palm Beach, Orlando and

Winter conditions

WMTW-TV in Poland Spring, ME,
routinely deals with adverse icing of
its antenna and transmission lines. In
the past, the station had been broad-
casting from the area’s highest peak on
Mt. Washington, NH. But it recently

suspended above the transmission-
line cables to prevent melting pieces
of ice from falling directly onto the
cables and snapping them or perhaps
injuring someone on the ground.
The station’s coverage is sometimes
affected by ice collecting on its 70-foot

Winter storm conditions can adversely affect broadcasters. Stations in northern
states may find their towers are frequently iced over, not only putting them in
danger of collapses like the one shown above, but also increasing the danger of
falling ice to nearby areas, cars and people.

relocated its transmitter to West
Baldwin, ME, to avoid the harsh condi-
tions of the New Hampshire wilderness.
Broadcasting from what is now the larg-
est tower in Maine at 1667 feet (con-
structed by Irving, TX-based SpectraSite
Broadcast Group), the station is using

It's critical to avoid any loss of power because
even the slightest interruption in service might

cause viewers to switch channels.

Tampa, FL, perform annual, highly de-
tailed drills to practice emergency pro-
cedures for when a transmission tower
goes down or the power goes out. It’s
through these types of simulated
emergencies that mistakes can be
made without adverse effect and a
good contingency plan created.
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dual Caterpillar diesel generators that
operate in parallel and redundant
transmission lines to broadcast its sig-
nal to viewers.

As is the case with many stations lo-
cated in cold climates, chief engineer
Jack Connor and his engineering team
have designed a series of “ice bridges”
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dielectric multi-panel antenna, but
there’s not much the station can do
about it. Connor has considered a
single-channel, traveling-wave an-
tenna inside a radome, but WMTW-
TV needs the extra panel space.

The use of de-icers on antennas is
pointless in the bitter cold of a Maine
winter because they simply create a
layer of water between the metal of the
antenna and the external ice crust,
which brings more problems.

In addition to heavier steel and more
cross bracing for the tower, Warren
Construction Group helped Connor
build a two-story, reinforced-concrete
transmission building in less than a
year. It’s complete with several trans-
mission rooms, two 10,000-gallon fuel
tanks, and a generator room capable
of generating over 800 kW of electric-
ity per hour (which is much more than
they need). The ceiling of the building
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includes two inches of rubber tire pad-
ding to protect it from ice dropping off
of the tower.

During the design stage, Connor said
he overbuilt the tower to hold as much
hardware as possible to suit the
station’s needs and to develop income
from other stations that might locate
there in the future.

mandates that no visitor is allowed
past the station’s lobby without an em-
ployee escort.

Insurance policies

There’s no doubt that manufactur-
ers of transmitters and related
equipment become a major factor
when disaster strikes. By all accounts,

Conducting emergency drills is important to

WMTW-TV is now broadcasting an
analog signal from West Baldwin, but
they plan to go digital by May 1 if
weather permits the installation of a
new transmitter and antenna. If the
weather doesn’t cooperate, the station
will ask for an extension to go digital
by midsummer,

Re-sorting the mail

The threat of the U.S. mail system
being used to target television stations
has also caused stations to rethink how
they deal with visitors and outside cor-
respondence. As a new, general policy
among New York City-based stations
(as well as the local newspapers), no
mail will be opened without a return
address clearly written on the outside
of an envelope.

At Jefferson-Pilot-Communications-
owned WBTV-TV and its sister WBTV-
DT, new mailroom procedures now call
for all mail and overnight packages to
be sorted in a ventilated area totally iso-
lated from the studios and to be deliv-
ered to specific employees only after it
has been thoroughly checked. WBTV-
TV’s Harkey said that her station has
worked closely with the local police de-
partment to identify exposed areas. She
recently had the police tour the station
and report on how it could be more
secure.

Other procedures suggested by po-
lice include new security gates, the
cutting of lower tree limbs to provide
greater vision of the station’s property,
and an extensive security-camera sys-
tem that includes 24-hour videotap-
ing of daily activities. A new policy also

_avoid catastrophe.

Harris, Larcan, Thales Broadcast &
Multimedia and others were instru-
mental in providing replacement
transmitters to get New York City
stations back on the air. Most even
deferred payment and spent sub-
stantial resources to help.
Executives at these companies suggest

month. These are ideally suited to be
installed as backup systems.

For station management, make sure
your station’s insurance policy in-
cludes a wide variety of disaster situ-
ations. When the World Trade Cen-
ter came down, there was some dis-
cussion about whether New York sta-
tions were protected against a build-
ing collapse. In the short term, it was
acknowledged that they were covered
for the physical equipment (e.g., re-
placement of transmitter, antennas
and transmission lines), but negotia-
tions are still pending regarding how
much of the millions in installation
costs used to build the analog and
digital facilities on top of the North
Tower will be refunded.

In the end, no emergency plan can
protect against a tragedy as monu-
mental as the Sept. 11 attack on New

You'll never be able to completely prevent a tower collapse. However, plan now
how you'd repurpose and relocate transmitters, antennas and STL equipment
so your time off the air is kept to a minimum.

that when a station is purchasing spe-
cific transmission equipment, it should
also discuss contingency plans. Stations
might also want to purchase replace-
ment parts that have been known to
fail during normal operation.

Chief engineers might also lock into
the new generation of low-cost, low-
power transmitters that will be intro-
duced at the NAB convention next

broadcastengineering.com

York City, but with careful planning
and some extra expense, stations can
prevent, or at least manage most emer-
gencies. Remember the old adage, it’s
always better to be safe than sorry.

Michael Grotticelli has covered all aspects
of the broadcast industry for over 10 years.
He can be reached at
AMGMedia@AOL.com.
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BY JIM BOSTON

e are currently in the
worst advertising
market since World

War II. The current economics make
for unfortunate timing, but our path
towards DTV was set long before our
present business climate developed.
DTV will soon be universally available,
in theory. The first day of May is the
deadline for all commercial stations to
have their DTV signals on the air. Not
all are going to make it, but the indus-
try is showing momentum as some of
the obstacles facing broadcasters in
their DTV buildout are being knocked
down to size. However, a couple of siz-
able roadblocks still stand.

Status of DTV stations

The first is the state of the DTV uni-
verse. According to the FCC, 87 per-
cent, or 1686 television stations, have
been granted a DTV construction per-

88

mit or license. Currently, 179 stations
are on the air with licensed facilities
and 76 are on the air with special or
experimental DTV authority.

There are currently 160 construction
permits for commercial stations that
have not been issued due to interna-
tional frequency coordination prob-
lems, conflicts with each other and a

network stations in markets 11-30, 95
percent of those are on the air with
some type of DTV signal.

Many stations are aggressively push-
ing to meet the May 1 deadline, and a
significant amount of construction
activity is under way. The FCC did al-
low stations to seek extensions during
the month of February by filing Form

Many stations are aggressively Fushing to meet
|

variety of other technical reasons.
The 40 network-affiliated stations in
the top ten markets were all up and
running, but the destruction of the
World Trade Center has taken WNBC-
DT and WABC-DT down. Of the 79

broadcastengineering.com

the May 1 deadline, and a signi

cant amount of

337 and stating whether technical, le-
gal, financial or other reasons were go-
ing to prevent them from meeting the
deadline. According to a recent NAB
survey, 75 percent of the stations that
have yet to go on the air or apply for
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DTV plan to seek an extension (see
Figure 1). Next month we will list sta-
tions requesting more time. Last year,
the FCC issued a Memorandum

Opinion and Order on Reconsidera-
tion in which they stated that some of
the DTV rollout requirements might
be hindering instead of helping the
cause.

Signal requirements

So the FCC relaxed, at least tempo-
rarily, a few of the requirements. Prob-
ably the most significant is that it will
allow stations to initially sign on with
lower-power signals than originally
assigned and not lose their interfer-
ence protection in areas where they
don’t replicate their Grade B signal.

Originally, the plan was a good old-
fashioned land grab where the first to
cover fringe areas of service would be
protected against interference when
DTV stations in adjacent markets

pushed their signal out to tangential
coverage areas. The DTV latecomer
would be the loser in any interference
issues.

Now the FCC says that won’t be the
case. The FCC doesn’t want DTV li-
cense holders to delay because of the
burden of financing full-power facili-

FCC increased the signal strength to
those levels a year ago by 7 dBu. The
power levels go into effect at the end
of 2004 for commercial stations and
in 2005 for educational stations, even
though they were adopted last year.
Many transmitter companies are
now offering low-power transmitters

The ATSC standard is extremely flexible, offerin
broadcasters the capability to offer HDTV, SD

== and data in a variety of comhinations.

ties or having to wait on the additional
hardware a full-power vs. lower-power
station would require.

Currently, the DTV station will only
have to cover its city of license with a
DTV service contour (35 dBu for
channels 2-6, 43 dBu for channels 7-
13, 48 dBu for channels 14-69). The

(up to 1 kW TPO), which gives sta-
tions a lower-cost start-up option.
Most of the transmitters can later be
rcused when the station increases
their power. A TV station’s staff can
often install this transmitter by them-
selves. Jay Adrick, vice president of
strategic business development for

;

See us at NAB Booth #L20377
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* Asked only of those stations that do not
anticipate meeting the deadline (n = 250)

Figure 1. Stations’ plans to seek deadline extensions. Source: NAB

Harris, and Dave Glidden, director of
TV transmission products for Harris,
say that they have scen a steady rate
of installs, about four per week,
among all transmitter vendors, and
that those who need to be on the air
by May 1 have generally placed or-
ders far enough in advance to meet
that requirement. The U.S. television
market has placed orders for approxi-
mately 700 transmitters to date. They
haven’t noticed a shortage of tower
crews, the required hardware past the
gas-stop, or tower appurtenance de-
laying the buildouts.

The FCC 100k a couple of additional
steps to lessen the financial load on
DTV stations. Although it didn’t ex-
tend the April 1, 2003, date at which a
DTV station must simulcast 50 per-
cent of its NTSC schedule, it did al-
low, in the near term, stations to be
on the air only during prime-time.
John Morgan of the FCC points out
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that the exception are the top 30 mar-
ket network affiliates, who must con-
tinue to keep their DTV on the air any
time their NTSC is transmitting.

The commission is also temporarily
deferring its requirement that commer-
cial stations with NTSC and DTV as-
signments within the channel 2-52 DTV
core decide which of the two channels
they would keep when NTSC finally
goes dark. This will allow broadcasters
to gain more experience with their new
DTV channel assignments before hav-
ing to choose between the two.

One of the ongoing distractions that
has been laid to rest, at least in the core
channels, is the modulation debate. 8-
VSB’s once tenuous hold on the DTV
standard is now certain, despite efforts
of COFDM proponents. Still, some are
now worried that COFDM has not
been totally pushed off the table. In
the coming auction of channels 52-59,
the winning bidders for the spectrum
can use the channel any way they wish.
This means that successful applicants
can use the channel to transmit 8-VSB,
COFDM or other types of modula-
tion. Some believe that the winning
bids may be too high to justify the use
of 8-VSB for TV applications.

Receiving DTV
The NAB says that at least 75 per-
cent of U.S. households have access to

at least one DTV signal. That is only if
they put up an antenna to receive it.
Broadcast Engineering’s DTV receive
antenna expert, Peter Putman, has a
Web site demonstrating that in many
locations DTV can be received with
inexpensive antennas. DTV receivers’
processing power continues to im-
prove, especially their ability to reduce
the effects of multipath. Prices for
these receivers continue downward
also. In June, Zenith will offer an inte-
grated DTV receiver with 32” display
that will retail for under $1500. (See
Figure 2.)

Many feel that the cable industry is
thwarting the DTV rollou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>