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Slog Starts

Broadcast white spaces
hang in the balance

by Deborah D. McAdams

WASHINGTON

t presstime, several schisms remained as
Alhe Senate telecom bill was being pre

pared for a floor vote, but no objections
have emerged for opening unoccupied broad-
cast channels to unlicensed transmitters.

The portion of the bill dealing with unli
censed devices, the Wireless Innovation
Networks Act, makes Channels 2-51 avail
able in markets where they're not directly
licensed to TV stations. Such channels have
come to be referred to as “white spaces.”

The legislation has bi-partisan support
At the first markup session on the bill, Sen.
George Allen (R-Va.) said the WIN Act rep-
resented “a fantastic opportunity for people
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Verizon Launches New HD Service

New East Coast pipe could be boon for high-end video production

by Wes Simpson

NEW YORK

erizon Communications has just
V released a new uncompressed HD dig

ital video transport service in their
Maine to Virginia service territory, available
to customers via specified wire centers in a
number of major cities The “Hi-Definition
Digital Video Transport Service” (Hi-Def
DVTS for short), became available June 15.

“This is a compelling service offering far
broadcasters, particularly since the pricing
appears 0 be reasonable when compared to
existing SDI1/270 services,” said Brad
Gilmer, president of Gilmer and Associates,
an Atlanta-based broadcast industry con-
sulting firm. “Radio has gone to the model
of collaborative production, where talent
doesn't need to be all in the same place
With these new types of services being
offcred, 1 foresee that video production will
be able 10 use the same operational model.”

Local Loop transport has long been one
of the slowest evolving and more expensive
parts of a telecom network. Inside modern
production facilities, 270 Mbps and 1.5
Gbps connections are relatively inexpen
sive and widely used. A surprising number
of carriers compete to transport video serv
ices from one city to another by providing
links that terminate in carrier “hotels” or
‘PoPs” (points of presence) located in
many major metropolitan centers in the

VERIZON, PAGE 10
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Active Format Description solves a trou-
blesome problem in the transition from
conventional 4:3 display devices to
widescreen 16:9 displays, and also
addresses the variety of aspect ratios
that have been used over the years by
the motion picture... p. 40

The cathode ray tube that until recent
years served as the principal television
and video display device generates its
own light. The CRT's electron beam bom-
bards electroluminescent phosphors,
which absorb the energy in the electron
beam... p. 46

Internet Protocol Television is all the rage
today, but it is really the latest of a series
of technologies that has been evolving for
more than 40 years. In this column, we'll
be discussing technologies for sending a
variety of video signals over many differ-
ent kinds of networks... p. 48




FROM THE EDITOR

.

roadcasters concerned about the

DTV deadline have another

important deadline to mark on
their calendar: Sept. 7, 2007. This is
the deadline that the FCC has man-
dated to mark the end of the 31.5-
month period the commission gave
for Sprint Nextel to complete its tran-
sition with broadcasters to move their
ENG spectrum to the 2 GHz band.

By now, you should know the rea-
sons behind this project: Sprint Nextel
wants to move some of its wireless
services to the spectrum currently
occupied by broadcasters, who use the
band to transmit ENG signals. The
company developed a plan in coordi-
nation with the federal government to
reimburse broadcasters for the equip-
ment they will need to move to the
digital ENG band.

TV Technology believes this is a
vitally important issue for broadcasters,

The Road
To 2 GHz

and we are working with Sprint Nextel,
via quarterly special reports, to provide
our readers with the latest updates and
issues concerning the transition. But,
we're also aware that there is frustra-
tion on both sides with the process,
which is progressing slowly. Michael
Degitz, vice president, global develop-
ment and spectrum management for
Sprint Nextel, has spent his last several
columns explaining the procedure for
completing quote packages, and he
says in his latest column on p. 18 that,
although progress has been made, “a
greater number of quote packages and
signed frequency relocation agreements
(FRA) need to start coming in."
Disagreements over what equipment is
eligible to be replaced, as well as tax
liability concerns, have been cited as
some of the issues hampering progress.

The 2 GHz relocation transition
presents broadcasters with a great

opportunity to move to a more effi-
cient process for electronic newsgath-
ering, without the excessive costs that
have hampered the DTV transition. It’s
critical that we move forward and
work together with Sprint Nextel and
work out any differences that remain
so we can meet the deadline.

The TV Technology family is grow-
ing! Starting with this issue, Wes
Simpson, a well-respected consultant
in the area of video transport, is pen-
ning the “Video Networking” column.
(I'll let Wes provide you with his
experience and background, p. 48.)
Welcome aboard, Wes!

Tom Butts
Editor
tbutts@imaspub.com

LETTER

Horrific Symbols

Dear Charlie Rhodes:

Your DTV articles in TV Technology have been a
great education, but I think there is an error in the
May 31 issue, (“Television Reception History Repeats
Itself™).

At the bottom of the third column on page 22, you
wrote, “There are eight symbol levels in 8-VSB, four are
below the average power and four above it. It will be the
highest power symbols (+7) that get crushed.”

As | understand it, the 8 symbol levels are labeled -7,
=5, =3, -1, +1, +3, 45, and +7. The negative symbols
have the same power as the positive symbols of the same
number but the carrier is reversed in phase.

Bob Gross
WPIX-TV
New York, N.Y.

Charlie responds:

We are both right. You are correct as to the values of
the data symbols, but 1 am right about the radiated sig-
nal.

The disparity is that the radiated signal includes the
Pilot Carrier whose value is 1.25, so your max symbol
+7 is radiated as 8.25, while your ~7 symbol is radiated
at 5.75.

So I was writing about those horrific +8.25 symbols
with pilot added. 1 call them “horrific” because the volt-
age value squared determined their instantaneous peak
power, which is 68.0625 compared to the average sym-
bol power, which is 22.0625, or is 4.9 dB above the
average signal power.

Thanks for taking the time to write. Stay tuned.

Send to Editor, TV Technology at e-mail tvtech@imaspub.com

To Each His Own

Dear Editor:

Obviously, Ed Fraticelli disagrees with my assessment of
television programming today (“Better Than You Think,”
Letters, May 31). Of course, that is his unqualified right.
However, his reply concerning my comments (“It’s Still
Junk,” Letters, April 24) leads me to believe he is not as
selective as I am regarding the types of programs he watches.

For example, | gave up watching “Survivor” more than 5
years ago because it reminded me of an ongoing soap opera
(another type of programming | detest). Furthermore, 1
have never seen the programs Mr. Fraticelli watches includ-
ing but not limited to “Lost,” “24” or “The Sopranos,” since
those programs do not interest me. Most other network and
syndicated programs 1 deem insipid, contrived stories and
are essentially somewhat far-fetched in their content.
However, 1 do prefer “Jeopardy,” for its often historical and
educational content.

1 also prefer commercial-free programs such as those
found on PBS and TCM (Turner Classic Movies). It is very
irritating to have a network movie interrupted every 7 min-
utes or so to feed us 4 minutes of insipid, redundant com-
mercial junk 1 see a dozen times a day. I do watch the
History Channel, National Geographic and a few other pro-
grams simply because their content appeals to me. Even so, |
am still faced with having 10 wade through 4 minutes of
commercials at every break. Because of this, my remote
mute button is nearly worn out so at least 1 do not have to
listen to commercials until the program retumns.

I spent 40 active years in television but now that I am
retired, [ have become far more selective in what 1 watch
and I do not feel it is worth buying an HDTV receiver to
see sharper junk.

Arthur Schneider
Port Hueneme, Calif.
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Switching to IPS

Vendors tout competitive advantages with single operator systems

by Claudia Kienzle

HAMILTON, N.J.

ow that broadcasters have tack-
N led automating their master con-
trol rooms, they're turning their

sights upstream to their studio control
rooms. They want to replace their con-
ventional set-up with an Integrated
Production System (IPS) that would
enable switching, keying, transitions,
graphics, titling, cameras, feeds, and
other live production tasks to be con-
trolled from a central user interface.

This means they can reduce the man-
power in the studio control room from a
team of people down to a single opera-
tor. They can also streamline workflow,
ease into HDTV, and manage more with-
out compromising the on-air product.

For newscasts, todays new IPS can
leverage MOS protocol to promote a
seamless, unified workflow that ties the
station’s graphics automation, news-
room computer, and news editing sys-
tems to the studio control room. And
this integrated workflow will also make
it easier to take video produced for air
and distribute it to multiple outlets,
like the Internet and mobile TV,

MARKET DRIVERS

According to Alex Holtz, director of
IPS for Grass Valley, in Jacksonville, Fla.,
there are intense market pressures com-
pelling broadcasters to adopt IPS.

Holtz said Grass Valley’s Ignite IPS
offers an economical approach to pro-
ducing live content for DTV multicast
channels, such as 24-hour local news
channels, sports, local shopping, and
educational channels that leverage the
broadcasters’ digital bandwidth.

The Grass Valley Ignite HD IPS meets
these goals while promising to pay for
itself within one year at top tier stations,
and within three years at mid-market
stations. It integrates a Grass Valley
Kayak HD compact video production
switcher frame with popular third-party
CGs, Grass Valley K2 Media Server, and
robotic camera technology. Using MOS,
Ignite integrates with APs ENPS, Avid
INEWS, and Grass Valley Digital News
Production equipment, including the
NewsEdit nonlinear editing system.

Since Los Angeles-based KABC
installed a Grass Valley Ignite HD IPS
earlier this year, a single operator has
been efficiently running KABCs daily
morning and weekend newscasts.
Based on this initial success, KABC will
transition its afternoon and evening
newscasts to Ignite HD as well.

“Until now, the control room has
been the ‘Holy Grail’ that you don't
touch because it directly affects the on-
air quality,” said Scott Matics, robotic

camera product manager for the Grass
Valley IPS product line. “But now large
market stations like KABC are looking
for a better cost structure; and smaller
market stations want to cost-effectively
produce an on-air product that has a

The KSNW lgnite training suite

higher market look. New Ignite
SDC/HDC robotic camera systems,
which work seamlessly with the Ignite
IPS, enable small to mid-market stations
to produce live content with on-air
moves like the higher market stations.”

TAKING IT SLOW

KSNW-TV3 (NBC) in Wichita,
Kan. installed an Ignite system in last
Spring, and the system officially went
live to air for the noon newscast in
June. The system’s on-air debut was
preceded by four weeks of technical
rehearsals without talent followed by
practice run-throughs with talent.

“Due to the complexities of this
changeover, we took it slowly. But the
inaugural broadcast went very well
with no technical failures,” said
Warren Kunkle, chief engineer of
KSNW-TV3, which is owned by
Montecito Broadcasting Group.

KSNW does have an HDTV chan-
nel, however the station’s newscasts
are produced in SD and upconverted.
The station does plan to produce its
newscasts in HD in the future, and
plan to upgrade Ignite to HD.

KSNW integrated its Grass Valley
Kayak switcher-based Ignite system
with a Chyron Duet, Aprisa SSX still
store, Leitch Nexio server, and using
MOS, the AP ENPS newsroom com-
puter system. According to Kunkle, the
station’ Vinten robotic camera system
needed to be upgraded so that Ignite
could automate the camera controls to
the station’ four Sony studio cameras.

Ignite has also been installed at two
other Montecito stations—KOIN-TV,
Portland and KHON-TV Hon-olulu—
and personnel there are being trained in
anticipation of taking the systems live to
air at the end of the summer.

6 July 12,2006 * TV Technology ® www tvtechnology.com

Over the past several months,
Broadcast Pix, a Burlington, Mass.-
based developer of broadcast produc-
tion technology, has rolled out the
Slate 100 and Slate 1000. These “stu-
dio-in-a-box solutions” integrate live
switching, Inscriber
CG, graphics, a sin-
gle VGA panel dis-
playing program
and preview
sources; robotic
camera control; and
uncompressed clip
storage for about
$13,000. The
future roadmap for
the Slate systems
includes HD and
integration with
newsroom com-
puter systems.

The Slate 1000
has a hard panel
with a familiar Grass Valley switcher
layout; whereas the Slate 100 only has
a touch screen panel and mouse.
However, both systems can be boiled
down to a cus-
tom-designed
“Slate” card set
residing in the
workstation’s PCI
slots. These card
sets are powerful
enough to sup-
port six SDI and
analog cameras
plus all the inte-
grated functional-
ity needed for the
live show.

Slate systems have been purchased
by ABC, CBS, Fox, and PBS TV sta-
tions, corporations including
Microsoft, Cisco, Morgan-Stanley, and
General Motors, as well as churches
and schools. Broadcast Pix President
Ken Swanton estimates that 30 per-
cent of Slate customers use the system
for Internet broadcasting.

“A decade ago, many of the dedi-
cated proprietary black boxes in the
production control room gave way to
PC workstations,” said Swanton. “Now
all of that broadcast-quality functional-
ity has been reduced to a single, low-
cost workstation and that evolution is
going to contribute to the democratiza-
tion of live TV production.”

While the industry has been
focused on HDTV, Echolab, after con-
ducting market research, determined
that 60 percent of the market had yet
to transition from analog to serial digi-
tal video. Among these were small
broadcast stations, cable TV opera-
tions, churches, corporations, and
small production companies.

“For this middle tier market segment,
making the jump from analog to HD is
very difficult and expensive, and they
don’t have either the budgets or the
technical needs of top tier users,” said
Battista Remati, Studio Ensemble project
leader for Echolab in Billerica, Mass.

To address the needs of this “gap”
market, Echolab initiated Studio
Ensemble, a new, pre-integrated com-
pact studio solution that combines
best of breed components from four
partnering companies in a way that
eases the transition from analog 10
serial digital, holds down costs while
maintaining broadcast quality, and
streamlines production of live news,
sports, and special events.

The central component is the
Echolab Opera 3408 dual-format (digi-
tal and analog), 10-bit NTSC/PAL pro-
duction switcher, which through
Echolabs “System on Chip” architecture
is software-driven for easy upgrade.
Echolab also developed integration pro-
tocol that allows the switcher to cen-
trally control the other Studio Ensemble
components. These include the Compix

“Until now, the control room has
been the ‘Holy Grail’ that you
don’t touch because it directly
affects the on-air quality.”

—Scott Matics, Grass Valley

CG Media Aria2000 CG, the 360
Systems Broadcast Image Server 2000 3-
channel media server, and the Avitech
MCC80004dE Multi-Viewer which
enables multiple video displays on a sin-
gle LCD screen. Also through Echolab,
Crystal Vision interface gear can provide
SD widescreen aspect ratio conversion
and SD to HD upconversion.

“Since we include the integration soft-
ware worth $10,000 for free, the [under
$45,000] Studio Ensemble represents
savings by a factor of seven compared to
high-end installations,” said Remati.

Remati says future editions of Studio
Ensemble will include MOS-enabled
integration with news automation soft-
ware and robotic camera control. Studio
Ensemble’s hardware and software can
be traded-up to support native HD wheri
the customer is ready. In addition, a new
product, the Remote Ensemble, will take
all the Studio Ensemble components and
packages them into a pre-wired, tumnkey
flight-pack for ENG, among other appli-
cations, Remati says

To offer integrated news production

IPS, PAGE 8
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Priming the Flow

System integrators, manufacturers fill in the gaps

by Robin Berger

LOS ANGELES

he annual NAB show gives sys-
T lems integrators a good opportu-
nity to assess the state of the
industry and review the latest tech-
nologies garnering broadcasters’ atten-
tion. This year was no different.
As expected, customers confirmed
they were looking to save money by
using file-based production to

according to Hobson.

PCS is working with two station
groups looking to add centralized master
control and automated production con-
trol, as well as continuing to implement
centralized facilities in its own station
group, Media General, Thomson said
{(Media General bought PCS in 1996).

Ascent is designing, installing and
commissioning new facilities for CBS'
KYW/WPSG duopoly in Philadelphia,
the network’s WBBM-TV Chicago, and
its KCBS/KCAL duopoly in Los

“Everyone we’'re working with is moving to

file-based production and large servers.”

—Ed Hobson, National TeleConsultants

improve workflow efficiencies and
lower start-up and upgrade costs.

“Television is files these days—file sys-
tems allow you to know whos working
with your material,” said Ed Hobson, vice
president of National TeleConsultants in
Glendale, Calif. “Everyone we're work-
ing with is moving to file-based pro-
duction and large servers.”

“Automated production also
enables centralization of everything
from master control to graphics, traffic
and weather systems,” said Glenn
Thomason, director of engineering for
Tampa, Fla.-based Professional
Communications Systems.

And broadcasters were “keen to get
the most out of recent developments
in common, open architectures—par-
ticularly in centralized storage solu-
tions,” said Chris Summey, senior vice
president/general manager, Ascent
Media Network Services.

“l was impressed with the extent of
interest shown in Captive Audience
Networks and related distribution
opportunities,” Summey said. “There
was also significant activity by a num-
ber of content distributors looking at
disaster recovery scenarios.”

CURRENT PROJECTS

While the companies spent the bulk
of their time at the show consulting with
existing customers and garnering new
ones, their compatriots back home were
busy working on existing projects.

National TeleConsultants, for
example is following up its recent
work upgrading ABC News' New York
facility to HD by converting ABC's
Washingion News Bureau to high def-
inition. NT is also continuing its HD
conversion work at Warner Bros. in
Burbank and with DirecTV nation-
wide, while designing HD production
studios for KQED-TV San Francisco,

Angeles, Summey said.

AZCAR is working with Fox Network
Engineering and Operations to design
and integrate [T at the new Fox Network
Center-Houston, which will replace Foxs
Houston Technical Operations Center.

“It's an entirely new system built
from the ground up,” said Spike
Jones, director of business develop-
ment for AZCAR in Canonsburg, Pa.
“It will incorporate 28 master control
rooms and will be the origination
point for Fox’s cable networks.”

White Plains, NY-based Venue
Services Group is “in discussions with
at least four mobile unit projects,” said
company president Dave Shaw, “a
direct result from the showcase of
HDI11" at NAB2006. HD11 is VSG5 53-
foot “expando unit,” which includes a
unique "LCD monitor wall, personal
control positions at every production
location, and built-in tape storage.

“News acquisition equipment
finally emerged in the digital environ-
ment,” said AZCAR’s Jones. “There’s
now a nonlinear acquisition format to
compliment the nonlinear-based news-
rooms and edit infrastructure that's
existed for the last five or six years.”

His list was topped by Sony's
XDCAM system (camcorders plus opti-
cal disc decks—both compact and
mobile); Panasonics DVCPRO P2 series
(AG-HVX200 camcorder, P2 card); and
Grass Valley’ Infinity series of recording
and storage devices. These will effec-
tively replace tape, which has limited
the benefits of the already-installed 1T
technology to post acquisition through-
put. The new ingest process creates “a
real nonlinear workflow from the field
through to playout,” said Jones.

PCS’ Thomason is sold on Grass
Valleys Ignite integrated production sys-
tem, which, he felt, was the only really
proven product of its kind on the market.

8 July 12, 2006 * TV Technology ® www.tvtechnology.com

“When Grass
Valley bought
ParkerVision
[2004], they
took it from ¥
being a bunch of
pieces of equip-
ment made by
some company
in Florida and
replaced it with
Grass Valley and
Thomson com-
ponents, so now
you've got a
pretty robust
functioning sys-
tem—with the Grass Valley reliability
and service,” he said. “Ii requires basi-
cally two people to run it, compared
with your traditional conirol room.”

His experience installing the prod-
uct proved to be an elegant as well as
cost-saving proposition, with all of the
equipment fitting into two racks. In
one case, his crew was able to connect
the racks before shipment to a station
with a bulkhead pane!. The station
then connected the equipment to its
local sources and “were done in no
time,” Thomason said.

Moreover, Ignite enabled KOG-TV
in Mobile, Ala. to air round-the-clock
updates on Katrina last summer,
accommodating both time and man-
power constraints, he said.

in New York to HD.

EXISTING GAPS

“Everyone is still looking for lower
cost,” said NT's Hobson. “The thing
that impressed me was the rapidly
dropping cost of HD equipment and
the improvement in HD equipment—

National TeleConsultants recently ‘converted ABC News’ facility

5

like enhancements to editing systems
and large storage capability.”

But he did concede the need for
still more speed and capability—and
“systems that [would]| allow more
people 1o form more and bigger col-
laborative groups.”

Shaw says broadcasters’ top con-
cerns include interoperability between
products; archive storage solutions:
standardized formats and obsoles-
cence.

PCS’ Thomason also noted con-
cerns about transfer/conversion bot-
tlenecks attributed to incompatible
technologies. He said files sent by a
digital media distributor—or swapped
out by edit machines—were often not
recognized by the servers designated
to receive them.

To date, said Thomason, “the only
way around (this) is 10 have more sys-
lems. more server ports available and
more of these ‘FlipFactories™ so that
they can keep importing the stuff—
theres obviously a cost in all that.” l

IPS

CONTINUED FROM PAGE 6

and playout, Harris ofters the Nexio
NewsNet product line which works
seamlessly with its Nexio server to
form an end-to-end, MOS-enabled
news production solution.

The newest addition to the Nexio
NewsNet product family is a low-cost
field editor called Velocity XNG, non-
linear editing software that runs on a
laptop. Material acquired in the field
can either be edited on XNG or trans-
ferred to the station’s Nexio server,
which acts as a centralized, shared
database as well as a multi-channel
playout device. Using Media ID tech-
nology, Nexio NewsNet systems and
the Nexio server can intelligently
manage storage resources by only
storing one copy of cach element.

Rather than always moving video
from place to place, the assets remain
on the server and are accessed and
composed using pointers and EDLs.

“Velocity XNG also connects to
the newsroom computer system,
and if the journalist has written a
VO |[voice-over] script, that copy
and any video clips they may want
to use, can be pulled directly into
the timeline of the NewsNet editing
system,” said Kyle Cowan, product
manager for news solutions for
Harris Broadcast Communications
Division in Burbank, Calif.

At $3,000 per seat software,
Cowan said that there is strong
demand for this editing solution,
especially among smaller market
stations that have been priced out of
digital news editing until now.
Velocity XNG will ship after IBC in
September. l
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U.S. and around the world. However,
the links that connect between the
carrier facilities and the production
studios are the domain of the local
carriers, where cost can be high and
the availability of services can vary
from one block to another in the
same city.

NATIVE BASEBAND

Rich Wolf, vice president for telco
and distribution services at ABC
Network, called the new service a
“milestone” for hi-end video produc-
tion.

“We have always believed that the
best way for us to provide video con-
nectivity between our locations is in
the native baseband form of those sig-
nals,” he commented. “We currently
use baseband analog and 270 Mbps
SDI circuits from carriers that serve a
number of our facilities. Our goal has
always been to transport HD video in
its native 1.5 Gbps baseband format.
Verizon is the first carrier that I know
of to provide our industry with this
service on a widespread basis; this is
really a big milestone in local loop
video transport.”

There are a number of potential
uses for this new service. One of the

10

most basic applications is to connect
between a broadcaster and a remote
production studio. These links can
also be used to connect to post-pro-
duction houses or other frequent
users of HD video signals. Because
these links offer uncompressed trans-
port, there is no compression step
required, and these links can actually
offer video quality that exceeds that

ing use of these circuits could be to
deliver uncompressed HD final pro-
gramming to a direct-broadcast satel-
lite, CATV, or IPTV provider, thereby
avoiding the need for those providers
to decompress off-air broadcasts and
recompress it into the format used for
distribution to consumers.

Hi-Def DVTS offers one-way trans-
mission of 19.39 Mbps compressed

“This is a compelling service

offering for broadcasters.”

—Brad Gilmer, Gilmer & Associates

of even the most popular HD tape
formats.

These circuits can also be used to
connect to long haul service
providers, particularly those who use
compression to transport HD signals
over their system (as is the case with
all satellite and almost all current
long-haul fiber providers.) By using
this service, the problems associated
with concatenated compression
between the long-haul link and the
local loop (possibly on two ends of a
circuit) can be avoided. One intrigu-

R
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digital video defined in ANSI/SMPTE
Standard 310M, or uncompressed
1.485 Gbps SMPTE 292M format sig-
nals. The signals are supplied to
Verizon using standard 75-ohm video
coax and connectors, so it is com-
pletely compatible with existing stan-
dards-based equipment. The service
is Intra-LATA, which means that the
start and end point of each circuit
must be located inside the same
Local Access Transport Area, as
defined by the FCC; however con-
nections can be made to other carrier

circuits that cross the LATA bound-
aries.

It's also a tariffed service, which
means that it is available to all quali-
fying customers within the service
area at the same rate. The service has
three main price components: a
monthly recurring charge per circuit
termination, a monthly fixed charge
for each circuit, and a monthly
charge that varies with the length of
the circuit in miles. The service is
available with contracts of varying
terms, including month-to-month, 1
year, 3 year and 5 year, with the
monthly charges decreasing for
longer-term contracts. The minimum
contract length is 3 months; tempo-
rary (short-term) service is not avail-
able.

A unique feature of this service is
that the transport network automati-
cally detects when customers input
either 19.39 Mbps or 1.485 Gbps and
chooses the correct means of trans-
port.

“This is part of an emerging trend
in video transport equipment where
devices and networks automatically
adapt to different signal inputs,” said
Brian Wilson, senior offer manager for
Verizon, “thereby removing the need
to pre-configure equipment and help-
ing to prevent operator errors from
interfering with critical production
environments.” ll
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Stereo and Multichannel Audio
Delivery Just Got A Whole Lot Better...

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

“How come some of our viewers can't
hear the announcer?” - We have a fix!
CrowdControl™ solves a major headache faced by television
broadcasters providing stereo and surround soundtracks
for live events. In many cases, user-selectable effects such

as the so-called “Hyper Surround” mode offered by the
majority of today’s stereo TV receivers can dramatically
mask the announcer, if crowd or audience sounds end up
too loud in the surround channels due to an excited crowd
or an overly aggressive mix. A new Linear Acoustic DSP
algorithm developed specifically for AEROMAX-TV elimi-
nates this problem for stereo viewers prior to transmission

without impacting sound quality for surround listeners.

“Can we use AC-3 and maintain
audio quality?” - We know how!”

AG3 bitstreams are being used successfully to distribute
audio programming by four major US terrestrial
television networks, and by countless cable and satellite
channels, dramatically streamlining such challenges as
metadata and lip sync. The Model LA-5448 AC-3 Frame
Synchronizer and Rate Shaper makes handling such
ACG3 compressed bitstreams a simple task. Commercials
and local audio insertions plus seamless switching of
bitstreams can be accomplished easily and in many
cases with existing routing switchers, all without the
need to decode and re-encode: perfect audio quality

preserved.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

AEROMAX-TV™ Television Audio Processor is a
dynamics unit for two-channel main plus SAP audio,
with front-panel display and controls plus Ethernet
remote control. The four-channel unit can be config-
ured as 2+2 or 2+1+1 (stereo plus two mono channels).
CrowdContro

1™ Dialog Protection Processing is pro-

vided for the main program audio.

'The Model LA-5448 AC-3 Frame Synchronizer and
Rate Shaper can accept up to four independent AC-3
programs, re-synchronize them to a local reference,
protect against bad frames by repeating or inserting
known good silent frames, and selectably rate shape
outputs up to a fixed rate of 384 or 448 kbps regardless
of input data rate.

For more information please call toll-free 1.888.292-3117 or

717.735-3611. Or visit us at www.LinearAcoustic.com.

|-1 LINEAR ACOUSTIC

Innovative systems for cost-effective contribution, distribution and transmission of multichannel audio.

© 2006 Linear Acoustic Inc. Linear Acoustic, the “LA” symbol, AEROMAX-TV and Crowd Control are trademarks of Linear Acoustic Inc.; all other trademarks remain the property of their respective owners.
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Avoiding the ‘Color Police’

Using specialized displays to monitor colorimetry

e .

by Mary C. Gruszka

NEW YORK

easuring HD-SDI signals is simi-
Mlar in many ways to SD—both

use component waveform mon-
itors and vectorscopes. Eye pattern dis-
plays and jitter measurements check
the health of the physical layer. with
HD being more critical

Any errors in the Cyclic Redundancy
Check (CRCY) indicate how close a signal
path is to the digital cliff. In HD, CRC is
present in each video line with a separate
value for chroma and luma components.

Readouts of ancillary data (there’s
lots more with HD} check if things like
closed captioning and embedded audio
are where and what they should be.

But there are differences between HD
and SD, besides the obvious—number
of lines, pixels per line, and frame rates.

A big one is colorimetry. The per-
centages of red, green and blue that
make up the luminance signal are dif-

ferent for HD compared to SD.
For HD:

Y =.2126R +.7152G + .0722B
While for SD (and NTSC):

Y =.299R + .587G + .114B

So it follows that the color differ-

ence signals B-Y (Cb) and R-Y (Cr) will
also be different. HD color bars, when
viewed on a waveform monitor will
indeed look different than the SD color
bars waveform most are used to. That
is as it should be. Don't try to make
adjustments to HD equipment to make
color bars look like SD

Also, some colors that are available
in HD don't have an equivalent in SD or
analog. While these colors may be legal
in HD, they won't be valid when down-
converted to SD or NTSC. Or colors
generated in RGB space may produce
out of range colors in color difference
space. This is especially easy in areas
like graphics and camera control where
RGB levels are readily manipulated

Invalid colors can manifest them
selves as washed out areas, color
changes, striping, loss of color detail in
an area of the picture, and loss of bril-
liance. In addition, analog transmitters
will clip any signal levels that are too
high, like those caused by invalid colors.

lllegal colors are those that fall outside
of specified voltage levels in a particular
format, and when this happens, a gamut
violation occurs. Those colors that are out
of range are said to be “out of gamut

To avoid a run in with the “color
police,” it’s a really good idea to moni-
tor color signals on specialized displays
that indicate when illegal and invalid

717-582-7134

STREAM-SLEUTH
TRANSPORT STREAM ANALYZER

Simple solutions for difficult problems...

Practically everything you need to analyze your transport stream..
...for under $7007 Holy cow!

(Laptop, coffee, and spectacles not included)

\‘/onoir solution
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colors occur. There
are several tools to
help with that task.

The Leader
LV5700A rack-mount,
LV5750 portable (both
with internal displays),
and LV7700 and
LV7720 (rasterizers)
all provide as standard
the 5-Bar display for
red, green, and blue
color signals, plus Y
and Y+C (luminance
plus chrominance)
signals. These bars
resemble audio level
meters, but here video
levels are monitored.
If levels are too high
this is indicated by a
change in color (red)
on the bar display.

According  to
George Gonos, direc-
tor, sales & market-
ing, for Leader
Instruments, the
scope includes
modes where the 5-
Bars display is seen
side-by-side with a
waveform display of
Y, Cb, Cr as they are
encoded from the
stream. Three of the
bars show the RGB
equivalent levels. The
Y bar represents the
RGB levels converted
to luminance using
the SD formula. The ,
Y+C bar is used to
tell if any HD colors
will be invalid in the
composite area.

A helpful tool in
camera setup is the
DSC Labs .

A 4

ChromaDuMonde Data Analyzer disp)a y, with gamut errors highlighted (in red)

series of charts

Properly lit, the DSC color chips are at
mid-saturation and produce levels of
560 and 280 mV digital (80 and 40
IRE analog).

The HD vectorscope used for cam-
era setup with this type of chart should
be taken out of the “CAL” or calibrated
position and its gain should be set to
1.875. The camera controls are then
adjusted so the color vectors terminate
in their boxes on the display.

Once that’s done, a DP or director can
creatively deviate from the standard set-
ting to create a warmer or cooler look by
adjusting the color controls. Gonos said
that many DPs, directors, and camera
operators use the 5-bar display to help
them get the exposure and look they

RGB Gamut Display

Compasite Gamut-Display

RGB
UPPER=710 mV
LOWER=-10 mV

PEAK
UPPER=120 IRE
LOWER=-20 IRE

LUMA
UPPER® 105 IRE
LOWER= 1.5 IRE

G s

Kool

DATA ZOGM SEARCH MCDT ALARMS

want right in the camera. instead of try
ing to change things later in post, and
also to keep them out of color trouble.

COLOR DISPLAYS
As Gonos point sout, an expert has a
lot of control over the cameras perform-
ance. The more basic adjustments
include lens flair (setting true black),
color balancing the camera, and setting
the toe and knee poirts. The more
advanced settings involve the cameras
color matrix and a read-through of the
service manual, but allow DPs and direc-
tors greater control of color saturation
and the “look” of the camera, Gonos said.
Tektronix developed color-related
HD TIPS, PAGE 14
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SIGGRAPH Heads to Beantown

Annual CG/animation confab to combine ethics, cutting-edge tech

by Ken Freed

BOSTON

fusion of art and technology
Aalong with ethical and legal

issues in digital imaging will
highlight the 33rd annual SIGGRAPH
conference and exhibition, at the
Boston Convention & Exhibition
Center, July 30-August 3.

Attracting about 25,000 computer
graphics and interactive media profes-
sionals from six continents along with
250 exhibitors, SIGGRAPH 2006 will
feature technical and creative pro-
grams on video games, animation,
video special effects, film, software,
digital tools, research, computer sci-
ence, and interactive technologies.

“This year we've put together a
five-day experience that will be fully
immersive,” said John Finnegan, full
conference chair for SIGGRAPH 2006
and associate professor of computer
graphics technology at Purdue
University in New Albany, Ind.

WORLD’S LARGEST

The digital art gallery, for instance,
will host an extensive retrospective exhi-
bition featuring the works of computer
graphics and animation pioneer Charles
A. Csuri, presented in tandem with the
2006 SIGGRAPH Computer Animation
Festival, which will debut of the world’s
largest Eich-A-Sketch. The popular SIG-
GRAPH Sketches program, meanwhile,
will offer 20-minute presentations on

“Bubble cosmos*” by Masahiro Nakamura of the
University of Tsukuba Kazuhito Shiratori in
Japan, will be among the emerging technologies
demonstrated at SIGGRAPH 2006.

digital imaging innovations. The digital
animation festival and Sketches program
attracted record-breaking submissions
this year.

Joe Rohde, executive designer and
creative vice president for Walt Disney
Imagineering will keynote the event
on July 31. His speech, “From Myth to
Mountain: Insights Into Virtual
Placemaking,” will explore Rohde’s
work as the lead designer of Disney’s
Animal Kingdom. He was the main
creative force behind Expedition
Everest, the virtual reality attraction
that debuted this year.

Tackling what Finnegan called “the
rough subjects” will be six panel dis-
cussions “that will not shy away from
hard questions,” he said.

Atop the list is a session on digital
rights management (DRM), called
“Digital Rights; Digital Restrictions.”
The Digital Millennium Capyright Act

(DMCA) supports lawsuits
against content piracy, but
now companies are trying a
more active approach.
“Where is the line drawn?”
asked Finnegan, “and who
gets to draw it?”

“DRM technology raises
serious concerns about user’s
rights and privacy,” asserted
panelist Karen Sandler, coun-
sel at the Software Freedom
Law Center in New York City,
“Restricting purchasers from
legitimate and legal use of
media runs counter 10 cre-
ative expression. Additionally, DRM
technologies attached 1o the digital
graphics broadcasters use could pre-
vent them from the ‘fair use’ of
images, a right regularly exercised in
the news and entertainment media
today.”

A related panel, “So You Want to
Create Content,” examines the latest
copyright licensing schemes.

Those in the television industry
will be especially interested in the
technical sessions on such topics as
video MPEG advances for on-air logo
graphics and Web broadcasting. “SIG-
GRAPH is focused on the academic
research and science behind the new
products featured at the NAB show,”
Finnegan observed. “This is where
you can find out how 10 make digital
technology faster and smaller.”

For more information on SIG-
GRAPH 2006, visit wwwsiggraph.org. B

Marshall's new 23-inch High Definition monitor
let's you GO NATIVE with 1920 x 1080 digital
and analog video. For under $6K you get a
loaded package with inputs for HDSDI/SD!,
Analog Component YPrPb, S-Video, Composite,
XGA from your computer and even DVI-|
for HD video or computer generated images.
All the features you need for HD production,
like frame markers, safe area, adjustable

color temperature and Pixel-to-Pixe! native
display for any video format are included
and can be directly accessed without
menus. All of this is in a durable all metal
compact package with optional scratch
resistant polycarbonate screen protection
that can be rack mounted or used on a

desk top.
Marshall
Electronics

LCDracks.com

V-R231P-AFHD
Price: $5999

Te:.: 800-800-6608
Fax: 310-333-0688
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HD Tips

CONTINUED FROM PAGE 12

displays of its own. The Tektronix
WFM7100, for example, provides
Diamond, Split Diamond,
Arrowhead, and Lightning, accord-
ing to Mike Waidson, video test
applications engineer at Tektronix.

The Diamond display is used 10
monitor the effects of creative adjust-
ments, track gamut violations, and
help users make color correction,
gray scale tracking and black bal-
ance adjustments. The upper dia-
mond displays the green and blue
components, and the lower dia-
mond the green and red. When a
signal is out of gamut, the trace on
the display is outside the boundaries
of one or both of the diamonds.

The Split Diamond display just
separates the two diamonds so
that it’s easier to see the black
region, where, on the Diamond
display, the two diamonds join.

to determine if a component signal
is within gamut after it's been
encoded to composite PAL or
NTSC signal. This is done without
| actually encoding the component
signal. This display plots luma on
the vertical axis and the magnitude
of the chroma subcarrier at each
luma level on the horizontal axis.
The Lightning display, which
shows the luma and color difference
components, is used to properly

and to correctly set amplitudes.

The Videotek TVM-950 pro-
vides the company’s Digital Gamut
Display to check for out-of-gamut
conditions. According to Mike
Richardson, director of product
technologies for Videotek at
Harris, this display is a vector type
of plot that maps color space
information (based on luminance
and chrominance sample values)
into a circular diagram. In the
composite gamut display, active
video samples are converted to a
representative composite value
before being plotted (see screen
captures on p. 12).

In the RGB Gamut display, the
vector plot consists of three points,
Y, Cb, and Cr sample values that
are decoded into RGB values.

The graticule scales are two
concentric circles that form a ring.
These represent the upper and
lower limits of acceptable levels
| Inside the ring are legal values,
outside the ring are not.

These various color-related dis-

plays can greatly help in under-
| standing the intricacies of color

in creating better pictures. i

The Arrowhead display is used |

time the component signals together |

space, and as an added bonus, aid |



“...highly appreciated by
our engineers for its

value and technology.”
—Harvey Arnold
Director of Engineering |~

® Sinclair’Stations;
Chose Our 8vsh Analyzer

“We tracked our transmitter using the MSI and high-end gear and it

After |reVieWing all the prOdUCtS was impressive to see the indications between the MSI and all that

expensive gear track. The MSI is comparable and
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“It was literally an 'eye-opening' experience to see our

featured, professional 8vsb digital signal with the msi-4400."

4 —David Ostmo, Regional Engineering Director, SBG
analysis tool at a very Director of Engineering, KABB/KRRT

San Antonio, TX

affordable price.

“| enjoyed installing and learning all the functions. The
msi-a4400 is a tool with many features and I'm glad to
have them!”—Steve Scott, KVWB/KFBT, Las Vegas, NV

“The msi-24400 provides us with all the measurements on one
screen to fully confirm the correct operation of our DTV transmitters.”
—Dan Carpenter, Regional Engineering Director, SBG
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IndyCar Fans Direct Traffic Online

WhiteBlox powers customizable interactive viewer

by Sanjay Talwani

INDIANAPOLIS

hen Sam Hornish, Jr., passed
W Marco Andretti on the last lap

of the Indianapolis 500, his
victory—by just .0635 seconds, Indy’s
second-tightest ever—the finish was
exciting even to folks who think rac-
ing is just driving in circles. But for
serious fans, IndyCar’s multi-camera
Internet version of the race cranked it
up a gear, offering views from
Andretti's car, or one of five others,
with a fleet of other features from
polls to blogs to expanded stats.

The race on the Internet was fueled
by technology from WhiteBlox, part of
the privately held Continental Vista
Broadcasting Group, based just north
of Houston. The technology lets
clients set up a multimedia interface—
a player—customized with up to 40
pre-programmed interactive features
called ToolBlox. These include chat
rooms, VOD offerings, credit-card
purchases, ticketing, software detec-
tion, and so on, enabling clients to
build their own high-octane, branded,
interactive universe.

“What we have been looking for is a
way to take our content and make it
available to interested parties in various
ways,” said Fred Nation, vice president
of communications for the Indianapolis
Motor Speedway. “WhiteBlox gave us
the opportunity to take it to a level we
had not achieved before.”

“It’s the bridge,” said WhiteBlox

CEO Greg Demetriades, referring to
the long-sought TV-Internet fusion
WhiteBlox creates.

SELF-AWARE MACHINES
Live sporting events already use
multiple cameras, but generally only
show one at a time. Why not give
viewers access to that additional live

INDYCAR.COM

Using the WhiteBlox-enabled media player, Indy 500 fans
could view racing action from six different driver’s per-

spectives.

content, the thinking goes, and why
not let them pick their camera? And
as broadcasters struggle to recapture
some of the revenue and attention lost
to new platforms, the technology
promises new revenues from the most
valuable viewers—those who will
engage further with the programming,
open up a second screen, pay more
attention to ads, and use new features.

Your Best Move!
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The ToolBlox are “self-aware smart
blocks,” said WhiteBlox CTO Serge
Stein. The client only has (o drag-and-
drop the desired ToolBlox and the
media player, PlayBlox, essentially
builds itself. The client can put its
own branding and style on the player
so it looks like its own player, not
WhiteBlox5.

“We make the
broadcaster look like
they’re the ones doing
all the hard work,”
said Stein.

And it doesn't even
have to be a broad-
caster; anyone with
some media, or with
a camera and a busi-
ness plan, can rig the
player to provide any
number of products.

At the Indy 500
and other IndyCar
races, the six in-car
cams transmit their
images to a helicopter
above the speedway,
which sends them
back down to the pro-
duction truck. From there the feeds go
to HP servers with ViewCast capture
cards and AMD encoding processors. A
seventh video feed was delivered
directly from the press center and
appeared along side the six other video
streams in the WhiteBlox Player.

The encoders can produce up to 16
streams apiece at a variety of bitrales
and encoding schemes from two dif-
ferent live video sources and an
unlimited number of pre-recorded
sources. For the seven-screen Indy
500 production, the bitrate for each
was held 10 400 Kbps.

Indy used four of the encoders
(plus a hot standby for backup) to
produce the seven streams. Three of
the two-processor encoders were each
connected to a pair of the in-car cams,
and the fourth was at the press center
for that feed.

The full IndyCar player includes a
schedule function, scrolling horizon-
tally; a ticker; seven pictures linking
to the seven cameras; a “tab paradigm”
along the left, with tabs to features
such as WhiteBlox's chat and poll
functions; and, of course, there are
interactive ads.

Users access the player from the
IndyCar Web site. The start of pro-
grams is free, with a small payment
required to continue. The WhiteBlox
system includes accounting functions
and flexible payment schemes, as well
as digital rights management and geo-
graphic controls.

For the Indy 500, tens of thou-

sands of people in all 50 states and 88
countries clicked in. To prevent an
identical picture from running on tele-
vision and the Internet—to avoid
redundancy or io comply with a car-
riage agreement or regional black-
out—the Web version of a camera
view can switch 10 something else,
such as an interactive ad, whenever
that cam is the one on television.

TECHNOLOGY INNOVATOR

The player itsell, PlayBlox, is built
around Macromedia Flash and encap-
sulates whatever player the broad-
caster chooses—Windows Media
Player, RealPlayer or QuickTime, for
example.

“Flash has become fairly sophisti-
cated over the last two or three years,”
said Stein. “They've made significant
advancements in the programming
language behind the scenes, called
ActionScript—it’s a fully object-ori-
ented environment now and it does a
very good job of providing a highly
dynamic and configurable user inter-
face environment. So we take advan-
tage of that by using that environment
to dynamically construct players on
the fly, based on the choices and selec-
tions that the broadcaster has made.”

For Indy, the WhiteBlox experiment
is just the latest in the speedway’s long
history of adapting to technology. The
races began 90 years ago, and the Indy
says its 500 is the world’s best-atiended
single-day sporting event

According to Nation, the race was
first broadcast, on local television, in
1949. In the early 1960s, Indy experi-
mented with live broadcasts 10 paying
audiences in movie theaters, but the
race wasn't broadcast on national tele-
vision again until it began its long
relationship with ABC in 1965 (the
second oldest such relationship in
sports, second only to CBS and The
Masters). Even then, the broadcast
was delayed, typically with highlights
appearing on shows such as “ABC’s
Wide World of Sports.” Live broad-
casts of the race didn't start until
1986. A few years ago, Indy ran one
season on the short-lived Yahoo!
Platinum video Web service.

Nation said the 2006 project is
more a technical test-run than a major
revenue raiser. The small viewing fee,
he said, is more to control traffic than
to make money. Indy will take the les-
sons from 2006 and apply them in
2007 in a fast-moving technological,
legal and financial landscape.

“Years ago, you made a TV rights
agreement for three or five or six years
and didn’t think about it,” Nation
said. “Now, you think about it every
day" @



Senate
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in small towns and big cities 1o have
access to broadband.’

Allen was joined by fellow
Republicans John McCain of Arizona
and John Sununu of New Hampshire;
and Democrats Byron Dorgan of North
Dakota, Californias Barbara Boxer and
John Kerry of Massachusetts in devel-
oping the WIN Act.

“Their bill... will allow innovators
like Intel and Microsoft to use the spec-
trum from vacant TV channels 1o offer
broadband throughout the country,”
said Ted Stevens (R-Alaska), Commerce
Committee chairman. "They worked
closely with NAB and others to address
concerns raised about harmful interfer-
ence. The commitiee report will include
extensive report language 10 ensure that
the FCC has proper guidance 1o pre-
vent harmful interference.”

The NAB was not completely
ducky with the final language in the
bill however. In a letter to Stevens and
Co-Chairman Daniel Inouye (D-
Hawaii), NAB Chief David Rehr cau-
tioned senators about moving too fast

“While the Senate legislation rightly
seeks 1o mitigate interference through an
FCC centification process, there remain
many uncertainties with unlicensed
device operation that could have very
negative effects on consumers,” Rehr said.

EVIDENCE OF INTERFERENCE

Evidence 1s mounting that unlicensed
devices operating in television white
spaces will interfere with DTV reception
According to tests done by Charles
Rhodes, former chief scientist at the
Advanced Television Test Center, energy
from unlicensed transmitters bleeds into
nearby TV channels. Rhodes, a colum-
nist for TV Technology, wrote about
some of his results in the june 28
issue. ("Can Broadcasting Survive
Unlicensed Devices?™)

The NAB reached similar conclu-
sions in tests conducted on wireless FM
modulators used to transmit MP3s,
iPods or satellite radio through an in-
dash car radio. Of 17 devices tested, 13
exceeded the FCC’s allowable ficld
strength; six by 2,000 percent and one
by 20,000 percent. Several also
exceeded the 200 kHz bandwidth allot-
ment and had inadequate labeling.

“This study shows an existing
problem with unlicensed devices in
the radio spectrum and may foretell
the state of things to come if we pro-
ceed too quickly on white space pro-
posals,” Rehr told the senators.

Rehr also notified FCC Chairman
Kevin Martin of the FM modulator
test results, but with an indirect refer-
ence 1o white spaces

“It is particularly troublesome with
regard to current deployment of new
digital signals that consumers are just

beginning to experience,” he wrote.
Martin stands apart from the majority
of regulators and lawmakers who want
to cut unlicensed devices loose yester-
day. He recognizes that broadcasters are
still in the process of moving to their
final digital channel assignments, many
of which currently carry analog trans-
missions. Until those channels become
available Feb. 17, 2009, the very loca-
tion of white spaces is a moving target.
Martin’s aides have said he would
prefer 1o deal with unlicensed devices
after the DTV transition is complete.
The bill in the Senate opens white
spaces 270 days after the president signs
it. David Donovan, head of the
Association for Maximum Service
Television said the bill should do more
to protect DTV from interference.
“Significant research by the FCC and
the TV industry took place before the
FCC established rules for cellular radio,
low power FM, MVDDS, and many
other services,” Donovan wrote in his
own missive 1o Stevens and Inouye.
“There is no reason to sidestep this
deliberate, scientific approach. However,
the legislation does just that—authoriz-
ing unlicensed devices to enter the band
in 270 days, and then relying upon the
FCCs certification process in the hope
ol avoiding interference.”
Donovan also brought up the issue
of FM demodulator interference
"Millions of these devices are
already in the hands of consumers,
and it is impossible to reclaim or to
turn them off,” he said.

BILL BOONDOGGLES

1f anything threatened to stall the tele-
com bill, it had 10 be network neutrality.
Network neutrality legislation would
prevent broadband providers like
Verizon or Comcast from packet priori-
tizing, which could ultimately affect how
fast a Web site loads. Google and
Amazon have crusaded for network neu-
trality legislation, fearing hefty packet
fees from the cable and telco companies.

Network neutrality opponents,
chiefly Republicans, say let the multibil-
lion dollar conglomerates duke it out.
Proponents say such a battle will
change the Internet as consumers know
it by allowing cable and telco compa-
nies 1o manipulate what consumers can
ultimately access

The Republicans hadn’t budged
from their opposition when markup
began. Sen. George Allen (R-Va.)
called his side of the table “the free-
dom corner” because they view net
neutrality as Internet regulation

Sen. Olympia Snowe (R-Maine) split
with the freedem corner, however, and
joined Dorgan to press for stronger net-
work neutrality language in the tele-
com package.

In all, 213 amendments were filed
on the bill. About a dozen or so were
dispensed within the first two-hour
markup session. B
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Preparing Your Quote Package

More advice on dotting the i’s and crossing the t’s

by Michael Degitz
Vice-President, Sprint Nextel,
Global Development and
Spectrum Management

RESTON, VA

t NAB2006 in April, we were
Apleased to see broadcasters and

vendors engaged in 2 GHz relo-
cation activities. Indeed, high partici-
pation in initial planning activities
indicates as much. We've had good
attendance at our relocation kickoff
meetings across the country and have
only a few left to go.

As of mid-June, 743 inventories
have been submitted and 446 inven-
tories have been verified. However,
despite this progress, a greater num-
ber of quote packages and signed fre-
quency relocation agreements (FRA)
need to start coming in to Sprint

The Sprint Nextel 2 GHz Relocation Team

Nextel. It bears reminding that all
parties must comply with the FCC’s
requirement to complete the 2 GHz
relocation by next year and Sprint
Nextel needs the collaboration of
Broadcast Auxiliary Services (BAS)
licensees to move the project forward.

Morrow VC70/800B
Fully Covered by Sprint Nextel

The new Morrow ENG Spectrum Monitoring System VC70/800B allows users to
monitor signal level, interference and distortion of the current channel ana activity on
adjacent channels even before the digital link is established. It offers two user interfaces:
a simple interface makes it easy for the ENG operator to tune in a shot quickly, while a
second interface provides a full-featured spectrum analyzer with all the tools needed by an
engineer to diagnose problems.

The Morrow system allows
multiple users to log on at any
location with LAN or Internet
access. This lets engineers
and ENG operators access a
spectrum monitor simultane-
ously - enabling collaboration
for quick problem resolution.

The VC70/800B has separate
input connectors for both the
800 MHz and 70 MHz IF out-
puts on the central receiver,

" ——— and the user interface lets
users switch from one input to the other. The 800 MHz input lets users see the current
channel, as well as the upper and lower adjacent channels, while the 70 MHz input lets
users monitor the signal that is presented to their COFDM decoder.

For more information, visit www.morrowcorp.com

MDBRQW : 877-MORROWI1

TECHNOLOGIES (877-667-7691)

In April, I shared a few tips on
preventing common errors in quote
packages. In this celumn, I'd like
to share a few more thoughts on
that topic.

TIPS ON QUOTE PACKAGES

For broadcasters with MRC
Broadcast quotes, MRC quotes must
be final, meaning not marked “PRE-
LIMINARY,” in order to be included
with the complete quote package.
This is not Sprint Nextel being
picky (as one broadcaster teld me at
NAB), but rather an MRC require-

will still honar the quote.

When creating internal labor esti-
mates, a code can be used in place of
an employee name to hide sensitive
human resource information (name
and/or salary). For example, a broad-
caster can choose to replace all
employee names on the estimate with
a unique 5-digit code for each
employee. This 5-digit code must be
retained at the broadcaster location for
the duration of the project and avail-
able in the event of an audit (Sprint
Nextel suggests through December
2008). See the Broadcaster

submitted and 446 inventories have been

verified. However, despite this progress,

a greater number of quote packages and

signed frequency relocation agreements

ment in order to ensure accuracy of
quotes.

Quotes must be for a valid time-
frame. Most equipment manufactur-
ers and some service providers are
already setting a longer duration
than normal on quotes (or setting
the quote valid for the duration of
the 2 GHz project). You must ensure
all quotes, but especially your serv-
ice integration quotes, are valid for
at least 120 days. If a quote has
expired. the station (or Sprint
Nextel) will need to get either a re-
quote from the vendor or an e-mail
from the vendor indicating that they

Information Guide (“BIG”), Section
I, under Internal Labor, for more
information.

Anticipated external legal expenses
require quotes with the same level of
detail as system integration and engi-
neering quotes. For example, license
modification (submission or review)
FRA review, tax advice, negotiations
with Sprint Nextel and related travel
expenses all need to be itemized with
employee or position, tasks, billing
rate and hours anticipated or itemized
estimated travel expense.

QUOTE, PAGE 23
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solution all wrapped up.
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Master Controller-
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hazards. In the air, our proprietary AZ + EL steerable antenna increases RF range
and accuracy while minimizing the effects of multi-path.

So, if you're planning to upgrade your system or make the BAS move,
call the relocation exoerts at Troil Systems. We'll get you
where you're going with remarkabie ease.

- et end www.trollsystems.com
gh £100- Map Based, 26074 Avenue Hall, Suite 11 - Valencia, CA 91355
Touchsereen Antenna Controller PHONE 661-702-8900
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The Clock is Ticking...

Discussing BAS relocation progress with Sprint Nextel

RESTON, VA.

by Craig Johnston

Spectrum is relentlessly counting down to the Sept. 7, 2007 conver-

sion date. As of mid-June, one market, Yuma, Ariz., has all qualify-

ing stations, and one large group, ABC stations, signed on the dotted line

with Sprint Nextel.

For a status report, TV Technology’s Craig Johnston caught up with Sprint

Nextel officials Cindy Hutter-Cavell, director of broadcast engineering for the relocation project; Pat Hughes, senior spectrum resource manager
for the Northeast region; R.J. Russell, the West region broadcast engineer; and Tim 0’Regan, Sprint Nextel spokesman.

The FCC’s mandated 2 GHz relocation of Broadcast Auxiliary

O’Regan

L to R: Pat Hughes, R.J. Russell, Cindy Hutter Cavell, Tim

TV TECHNOLOGY: Sprint Nextel
has done kickoff meetings for all the
really large markets. What kind of
reception are you getting from broad-
casters?
PAT HUGHES: We started kicking
off markets back in April of 05, and the
response at that point was a lot of
curiosity, a lot of interest in understand-
ing how this project was to be accom-
plished because there was not a great
level of understanding or industry sense
of what the steps of the processes were.
So we met with the licensees in the
greater New York DMA, and the enthu-
siasm was good. I would say that every-
one was trying to understand how this
was going to meld into their other
processes and priorities and such. [As
we met with other markets over the
next six months,] people became pretty

knowledgeable in the industry.
Questions that we were getting in the
early stages seemed to be not as present
in the markets we were launching later,
because people were talking and sharing
information and the information was
becoming pretty well known.

Enthusiasm was higher in the smaller
markets because originally they weren't
going to get included in the MSS deci-
sion that the FCC had, so anything
below market 30 there was question as
to whether they were going to get
accommodated or not. Under this proj-
ect they certainly would be accommo-
dated, so they were pretty thrilled about
that.

TV TECHNOLOGY: What about
the other questions you're still getting?
Are there questions they still need

answered?

PAT HUGHES: From a business
side I think information is pretty well
distributed and in place. 1 think they
understand the eligibility issues and the
qualification issues, so at this stage with
launches, 1 think that the knowns are
pretty well distributed out there as far as
the business aspects of the project.

RJ RUSSELL: And from the techni-
cal standpoint I would say it’s pretty
much the same. We were getting a lot of
questions the first few months, but as
we've done more and more of this, the
sister stations and the corporate groups
are sharing a lot of information among
the stations, and the questions have
kind of died down. The only one that 1
still see on a fairly routine basis—and a
lot of it is because I cover the West
Region, where we have a lot of wide-

Plan your 8@Hz Relocation.. For the HD Futune

The Choice CE \ luks% is Clear!

Configawrable Messenger Enk

-~

v -

o Rack Mount - Mobile/Fixed ENG
o Low System Latency (2 Frames)
o SD+HD Video

WSh

Www.gmsinc.com

N

Configurable Messenger Transmitter

-
" onTRackMoum

Messenger Recefuer System

S f—

~

o SD+HD Video
« 6-Antenna Diversity Combining msr:
« Enhanced Doppler - Mobile ENG

888.880.9339

The Path to Wireless High Definition Video has never been Clearer!

open terrain, where we have some really
long fixed-lengths—I[is] the question
about moving out of band. They want
to make sure that thats a viable option.
A lot of stations that have these super-
long fixed links are looking at this as an
opportunity for getting out of the two-
gig band with their fixed links, espe-
cially as this is getting more and more
congested for news operations.

CINDY HUTTER CAVELL: They
provide us with quotations as if they
were going to replace their two-gig stuff
with two-gig stuff, and that provides the
basis for their budget. And they can go
out and buy other bands, whether its
seven or 13, or even if they want to
migrate to fiber, they can do that. And
we will reimburse them up to the level
of what we would have spent on them,
had we been replacing their two-gig
gear with two-gig gear.

The upside for the stations, if they
replace it with two-gig gear, they dont
have to shell out the money and get
reimbursed. 1f they want to buy seven-
gig gear or 13-gig gear or fiber equip-
ment, they have to shoulder the cost up
front and then we'll pay them back.

TV TECHNOLOGY: What are the
one or two recurring questions that
keep coming up. We talked about out-
of-band, are there any others?
PAT HUGHES: Well from my
standpoint, the business aspects, mak-
ing sure that they understand those por-
tions of the costs and expenses that
Sprint Nextel is directly paying for, ver-
sus, again as Cindy mentioned, that
they will pay for and then we’ll reim-
burse them, which tend to be more
third-party service costs or integration
work, in some cases ancillary hardware,
and certainly their own internal labor
costs. And the area that probably is the
most unusual process for them is com-
ing up with what’s called a ‘soft cost
budget;” what their costs are likely to be
through the duration of the project.
CLOCK, PAGE 22
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Product Ready
We're stocked with an expansive "ready to ship” inventory of radios specifically for the
BAS Relocation. Want to see for yourself? Go to www.mrcbroadcast.com for the latest
pictures.

Manufacturing Ready
Our goal for the 2GHz Relocation is to provide customized solutions for our customers
on time - every time. We significantly increased manufacturing floor space, plus
increased manufacturing output beginning in early 2005. MRC is ISO 9001 Certified.

Customer Service Ready
MRC is the only company with a full time team dedicated to the BAS Relocation effort.
The Industry’s largest service staff is now even larger, increasing by 80% in 2005. Plus,
we provide a dedicated service inventory.

Field Support Ready
Need a quick, in-house response for service? In 2005 our technical support staff
increased by over 100% and repair staff increased by 70%, enabling our experienced
staff to offer reliable and comprehensive service after the sale. Emergency service is
available 24 hours/day, 365 days/year.
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MRC's proven track record for superior products and service after the sale reinforces its
longstanding market leadership in broadcast microwave technology. MRC's innovative
digital microwave products give you optimum flexibility and quality in both fixed and

mobile applications for SD or HD broadcasting. ‘Contact MRC today to become the
leader in your market.
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TV TECHNOLOGY: Now that
you've got a pretty good sampling of
equipment inventories, are they what
you thought they'd be? Are they more?
Are they less?

RJ RUSSELL: From a technical
standpoint, and from having worked in
the industry, I think they were. I've
worked everywhere from market 2 to
market 174, and I've seen a pretty wide
array of stations and makeup of stations,
and I think the equipment inventories
were pretty much what we expected.
CINDY HUTTER CAVELL:
We're doing some reconciliation now
on some preliminary numbers that we
based the project dollar figures on, ver-
sus what we’re seeing as actuals com-
ing in. And since 1 did original
estimates, there isn't anybody more
surprised than I am that they're actu-
ally working out. (laughs) The esti-
mates were incredibly close, closer
than [ could have imagined.

TV TECHNOLOGY: Is it that
some of them are higher and some are
lower, but somehow the tune that

High Definition
with

Camera Control
(RFX-HD-CMT)

comes out at the end is fine?

CINDY HUTTER CAVELL:
Most of them are pretty well quite on.
We underestimated a few markets, we
overestimated a few markets, but most
of the markets, even the very large ones
we hit pretty close on.

other groups to expedite their activities
as well.

TIM O’REGAN: Absolutely, thats
one of the reasons we made the
announcement: We wanted to show
the progress in the group agreements,
that these can get done and can get

As of mid-June, we have not signed

additional group agreements. We have

been negotiating with a number of

groups and we're making progress.

—Tim O’Regan, Sprint Nextel

TV TECHNOLOGY: Around NAB
time, Sprint Nextel announced an
agreement with ABC for all their sta-
tions. Has this provided any momen-
tum for the other groups?

PAT HUGHES: Well, the other
groups are probably better off to
answer that question themselves. We're
seeing the activity pick up, theres cer-
tainly a high awareness in the industry
of ABC confirmation. My sense is that
it's only helped bring into focus the
importance of the project, and get

Buy or Rent
COFDM Products

-~

done successfully. As of mid-June, we
have not signed additional group
agreements. We have been negotiat-
ing with a number of groups and
we’re making progress, and we’re
anticipating in the near-term to
announce more.

TV TECHNOLOGY: From the
time you get a quote package in, how
long does it take to get the verification
and so forth?

CINDY HUTTER CAVELL:

\
[ B

ail;

Between the time the station hands one
of the deal managers absolutely all of
their quotes, including their internal
costs, gets approved by everybody it’s
got to be approved by, goes back to the
TV station, TV station signs it, comes
back to us for final signature, is some-
where in the 60-day neighborhood.

TV TECHNOLOGY: But there’ no
downside to doing the inventory and
submitting it, even if you don't have a
group deal done?

CINDY HUTTER CAVELL:
There’ no downside to doing anything,
up to and including getting the quote
package in, if the group deal’s not fin-
ished. Because once the group deal is
finished, you're pre-loaded and ready to
rock and roll. And thats what we prefer.

TV TECHNOLOGY: In closing, is
there any message you want to send to
the broadcasters that we haven't covered
so far?

CINDY HUTTER CAVELL: Get
those quote packages done...

PAT HUGHES: And turn them in,
because many stations have them
ready, but they haven't been given the
green light by their company yet to sub-
mit them. @
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FOLLOWING UP

When completing your internal
labor estimates, remember to add in
the hours for
activities beyond
installation,

including:
Training:We
estimate that

each engineer
will require six
hours for the
SignaSys-pro-
vided market-
level training and
each operator will require two hours
for in-station training.
Relocation Weekend: Depending on
your station size there could be a

Michael Degitz

Follow a general
rule of thumb for
all quotes: If it
doesn’t look
reasonable to you,
don’t accept

the quote.

considerable amount of work to
complete. Please use our “Relocation
Weekend: Sprint Nextel’s
Perspectives” presentation given at
NAB as a starting point for antici-
pated tasks in order to estimate the
workload during relocation weekend.
This presentation can be found at
www.2ghzrelocation.com/plugin/
template/broadcast1/538 (third item
on the list).

Post-Relocation Weekend Activities:
In addition to shipping back the
retired radios and power amplifiers to
the Sprint Nextel warehouse, keep in
mind your relocation activities may
include removal of old equipment
from central receive sites and filter
installation.

Follow a general rule of thumb for
all quotes: If it doesn't look reason-
able to you, don't accept the quote. 1
was told by another broadcaster at
NAB, “I received a quote and it was
outrageous. It was double the
amount for the exact same work 1 did
last year with this same company.” In

the end, broadcasters are responsible
for providing reasonable quotes to
Sprint Nextel and we rely on you to
help determine what are reasonable
quotes.

Finally, broadcasters will be
responsible for verifying the hours

invoiced by the service providers.
Whether legal work, tower climbing,
equipment installation or integration,
you must be able to document the
actual number of hours worked for
any particular activity.

Remember that your prime resource

for more information on these issues
and others is the Broadcaster
Information Guide ("BIG") which your
Sprint Nextel Regional team member
has provided to you. If you do not
have a copy, please visit
www.2GHzRelocation.com. B

2 GHz BAS Relocation Solutions

Got Nurad? Specify NSI

All central receive antennas are not created equal.

For more than 30 years broadcasters have relied on Quad, Superquad, and
Silhouette central receive antennas.

NSI central receive antennas are the best built in the industry, with unsurpassed
reliability and the features you need to take your news operation into digital.

When it comes time to upgrade or replace your Nurad antenna system,

specify NSL

www.specifynsi.com or (800)SPEC-NSI
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Choices Abound for Spectrum Monitoring

Vendors’ options range from built-in monitoring to third-party features

by Craig Johnston

spectrum monitors were in Sprint

Nextel’s original plans to replace
broadcasters’ 2 GHz analog microwave
equipment with digital gear in return
for some of the Broadcast Auxiliary
Spectrum (BAS) used by stations for
ENG and other purposes.

But the realities of D-ENG require
spectrum monitors for receive sites, and
Sprint Nextel clarified there was a
$3,500 spectrum monitoring allowance
per receive site. (See “Spectrum
Monitoring Takes Many Forms,” p. 25)

Microwave radio manufacturers,
remote control system vendors and test
equipment makers have offered a bevy
of spectrum monitor options. The dif-
ferences among them are principally
where in the signal path the monitor-
ing is done, and whether monitoring is

It was not immediately clear whether

built into the receiver itself, into the
remote control system, or is done by a
third-party piece of test equipment.

Spectrum can be monitored
between the antenna and the receiver
at 2 GHz by installing a directional
coupler. At this point the signal is
unprocessed, giving a clear view of it,
but the signal fed to test equipment
out of the directional coupler can be
low, and the testing device must then
be manually centered on the channel
being tuned by the receiver.

Sampling the downconverted signal
from within the receiver, at one of the
intermediate frequencies (IF), gives the
user the advantage of having a monitor
that is already looking at the frequency
tuned by the receiver. The first IF is
usually in the 800 MHz neighborhood,
the second around 70 MHz.

“Until recently, the one place you
could easily sample the RF spectrum
was the second IE” said David Otey,
engineering manager for SignaHelp,

the training arm of system integrator
SignaSys that has been hired to do
operator training for qualified BAS
transition stations.

“But theres some disadvantages to

first IE”

Regardless of the point in the signal
path the spectrum is sampled or
which device does the sampling, it
must be done at the receive site,

“Until recently, the one

place you could easily

sample the RF spectrum

David Otey, engineering manager
for SignaHelp

looking at the spectrum that far down
in the processing of the receiver. It
turns out that there are some opera-
tional advantages to looking at the

was the second IF.”

—David Otey, SignaHelp

which is usually located some distance
from the receive operator’s console.
This requires that the spectrum moni-
tor be located at the receive site, its

MONITORING, PAGE 26

Relocate with the
Latest Technology

Introducing the CamPac 2 and the Newscaster DR

s CamPac 2:The next generation HD/SD
wireless camera transmitter

s Single, double and triple wide COFDM
s Selectable: HD, SD or both
s Detachable 2 or 7 GHz RF modules

{ » Newscaster DR: Digital COFDM Diversity HD/SD Receiver

s Single, double and triple wide COFDM
s Maximum Ratio Combining — cellular receive
s Builz-in spectrum analyzer

2
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Nucomm continues to bring the latest technology to broadcasters
for the 2 GHz Relocation.

www.nucomm.com e t. 908.852:3700 s | info@nucomm.com
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Technology talked with six
microwave radio makers, two
remote control system manufacturers

and three test equipment vendors about
their strategies for spectrum monitoring:

MICROWAVE RADIOS

Broadcast Microwave Services
The BMS’
DeCoder |l
receiver does
not offer a spec-
trum monitor as
an option. It of-
fers outputs at
the first and sec-
ond IFs. The first
IFoutput s guts peCoder i
ahead of the

automatic gain control circuit.

Global Microwave Systems

Global's Messenger Smart Receiver has taps
that
external spec-
trum monitors
to sample at IF
frequencies,
and the com-

allow

Global's Messenger
Smart Receiver

pany markets
its own Mes-
senger Spectral Monitor which can be used
for that purpose.

Microwave Radio Communications
MRC’s CodeRunner receiver products do not
have builtin spectrum monitors but offer a tap
to the first IF. The company has partnered with
Troll Systems for a spectrum monitor solution.
External spectrum monitors can also use that tap.

DSl

Spectrum Monitoring Takes Many Forms

. <
“ (e /
Moseley HD220RS

Moseley Broadcast

Moseley offers a builtin spectrum monitor in
its HD 2200RS receiver that monitors at 2
GHz. It also has an IF output at 140MHz that
can be monitored by a thirdparty spectrum
monitor.

Nucomm ChannelMaster

Nucomm

Nucomm offers a spectrum monitor, which
samples at the first IF, as an opfion for its CR6D
rack mounted receiver, for its portable Chan-
nelMaster RX1 receiver and its Newscoder
RX3 demodulator, sampling the 15t IF around
800MHz. On the CR&D it offers a 70 MHz
output for a third party spectrum monitor.

RF Central RFX-RMR

RF Central
RF Central offers a spectrum monitor for its
RFX-RMR central receiver, sampling at 2

GHz. It can interface via IP over the Inter-
net or other network, via USB, and via a
com port, either R$232 or RS45, and is
working to interface with the NSI remote
control system. For external spectrum mon-
itors it offers a 70 MHz output and can
supply one for its first IF as well, between
600 and 700 MHz.

REMOTE CONTROL
SYSTEMS

N Systems

NSi's MC5 PC-based remote control sys-
tem is designed to toke an RS232 data
feed from external spectrum monitors that
are either builtin to microwave receivers
or stand-alone. It currently interfaces with
LP and AVCOM of VA, and is working with
other such equipment suppliers. The spec-
trum monitor display appears as a window
on N Systems’ control screen.

Troll Systems

Troll has three options for spectrum moni-
toring. It offers its own builtin spectrum
monitor which samples at the first IF and dis-
plays on Troll's control screen. Troll and
Nucomm have arranged to have Troll’s
spectrum monitor built-into the Nucomm
receiver, to be displayed on Troll's control
screen. And it can take the RS232 feed
from other spectrum monitors, fransport it
back to the studio, and display it either on
Troll’s control screen or on a separate mon-
itor.

SPECTRUM MONITORS
AVCOM of Virginia

AVCOM'’s RSA-1100AS remote spectrum
monitor can sample at the first and second

Who will...

IFs as well as ot 2 GHz by offering a range
from one to 1,100MHz. It is designed to
interface with the N Systems remote control
unit for both remote operation and display
ot the studio.

LP Technologies LPT-3000

LP Technologies

LP’s LPT-3000R 3.0 GHz Remote Spectrum
Analyzer can sample at the first and sec-
ond IFs as well as ot 2 GHz by offering a
-ange from 9 kHz to 3 GHz. It interfaces
with the N Systems remote control system,
allowing control of the monitor and display
of its output at the studio.

Morrow Technologies VC70/8008

Morrow Technologies

Morrow’s VC70/800B ENG spectrum mon-
itoring system samples of either the first or
second IF, and can be controlled and dis-
played ot the studio via IP, as a 4800 baud
or faster modem, RS232 or FireWire.

Your BAS IMPLEMENTATION TEAM

» Ensure your Facilities are Comparable?

technologies?

2 GHz Relocation.

26H World’s Fair Drive www.dsirf.com
Somerset, NJ 08873

Additional offices in Norfolk, VA and Jacksonville, FL

Manage your project onsite?

Receive & Test your 2 GHz Equipment?

Track your orders?

s Provide you with RF Technicians proficient in the latest

« Provide Hassle-Free Implementation?

DSI Works For You!

For over 20 years, DSI RF Systems, Inc. has been designing,
installing and maintaining RF & ENG Systems for Broadcasters
across the country. We know what it takes to get the job
done. Our experience will take the guesswork out of your

732-563-1144
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data transported back 1o the operator’s
console and displayed there.

If the test equipment is located
within the remote control system, its
data is multiplexed with the control
signals and displayed on the remote
control monitor.

Remote control system manufactur-
ers have also made accommodations to
bring spectrum monitor data from
other devices back via serial data poris
on both ends of the remote control
equipment, and even to display the
spectrum monitor trace on the remote
control system’ operator screen.

Certain radio makers and test
equipment companies have also built
networking and modem devices into
their equipment to transport spectrum
monitor data back to the studio.

Among the problems an operator
can determine from a spectrum moni-
tor display are a weak signal caused
by antenna misalignment or low
transmit power, excessive sideband
regrowth or signal frequency offset.

Receiver makers TV Technology

spoke with about spectrum monitor-
ing pointed out that the device is best
used in conjunction with link quality
reading displayed by the receiver
itself. Each manufacturer has its own
proprietary method of determining
link quality, which display as a num-
ber, others as a bar chart.

The central receive operator can
determine from the spectrum monitor,
for example, that another signal has
begun being transmitted on an an adja-
cent channel, but the spectrum monitor
does not indicate whether it is interfer-
ing. A quick check of the link quality
tells a more complete story: If the link
quality has dropped, the operator may
want to add filtering or take other
measures to reduce the interference.

Likewise, an operator finding that
the link quality reading is dropping
may have no idea what the problem
causing it is. By checking the spec-
trum monitor, he may find a new sig-
nal has begun being transmitted on an
adjacent channel.

In digital-ENG, the advantage of
being able to evaluate the link quality
and spectrum monitor readings is that
problems can be solved before there is
any degradation of the video or audio

itself. And it’s critical that action be
taken when these metrics degrade to a
considerable extent, because the dis-

What Are You

print Nextel considers spectrum

monitoring solutions a requirement

for comparable facilities and thus
eligible for inclusion in the Broadcaster's
relocation compensation. Generally,
Sprint Nextel has set a notto-exceed cap
on spectrum monitoring solutions of
$3,500 per receive site, but there are per-
mutations to this guideline. Examples cited
on the 2 GHz relocation Web site
(www. 2Ghzrelocation.com) include:
Scenario 1: A sfation has one receiver
at a receive site and one link to backhaul
it to the stafion. Station receives $3,500
for the spectrum monitor for that receiver
and a $1,000 software/monitor
allowance for the whole system (assuming
that this is not the only receive site).
Scenario 2: A station has two
receivers at a receive site and one link
to backhaul them to the station.
Currently, they use a video switcher to
swilch between the outputs of the two
receivers. Station receives: $3,500 for a
spectrum monitor, a $1,000 allowance

advantage of digital-ENG is that when
the audio or video fails, it fails com-
pletely. B

Eligible For?

to switch the IF outputs from the receiver
into the spectrum monitor, and a $1000
software/monitor allowance for the
whole system. The $1,000 allowance
for the switch can’t be applied to any-
thing else, and it's to be applied to any
switching arrangement desired whether
i's an in-house built station solution or a
commercial product.

Scenario 3: A station has two receivers
at a receive site and two links to get them
both back to the station. Station receives:
2 x $3500 for two spectrum viewers—
one for each backhaul since the station is
used to looking at both receivers simulta-
neously, and a $1000 software monitor
allowance for the whole system.

Any other scenarios are combinations
of the three scenarios. For example, a sta-
tion that had three receivers and 2 back-
hauls at o receive site would combine
Scenario 1 and Scenario 2 above.

{Reprinted from Sprint Nextel’s
2 GHz Relocation Broadcasters
Instruction Guide)

z Relocation_Solufions_
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Electfamc Medla Show

Technology Takes Center
Stage at C4-Sports

the explosion in new distribution mediums brings

with it new opportunities as well as new challenges.
Sports programming on the big and little screen has never
been more popular, but how can broadcasters take advan-
tage of this ever-expanding market? Organizers of the new
C4-Sports Technology Conference and Expositicn, taking
place at the Las Vegas Convention Center, July 17-19 hope
to provide soine of the answers.

“Sports today relies on technology not only to improve
the performance of the athlete, team or orgnization, but
also to greatly enhance the experience of fans, whereever
and however they're watching a sporting event,” said Gene
Sanders, C4-Sports general manager and event concept
developer. “Ir: the age of ‘new media,’ teams, sports organi-

Slam Dunk

For the sports broadcast and production community,

NBA Entertainment tells all at C4-Sports

July 17-19, 2006

zations, leagues and broadcast rights holders are using a
large variety of platforms to distribute sports content.

“Fans want their sports information in the stadium and
car, on the phone and computer, and advertisers want to
reach this fan base with their product messages. We've
created C4-Sports to be the first event dedicated to the
technology used to create, manage and deliver these assets
via traditional broadcast, at large venues, through fiber,
cable and wireless networks. Until now, this audience
would have to go to a variety of shows to get information
on their content options, and were often competing with
masses of people for education and technology demon-
strations. We have flipped the show format to make the
sports community our hub, and the ways they use content
our spokes.” @l

by Robin Berger

LASVEGAS

n Tuesday, July 18, Ken Adelson will demonstrate the National Ken Adelson, NBA
OBasketball Association’s multimedia production, distribution Entertainment’s senior vice
and archive strategy in his C4-Sports keynote speech,
Challenges of Capturing, Editing, Distribution and Storage of Sports
Media.” Ken’s presentation will outline the end-to-end process of managing, storing, sharing, and
delivering sports media to multiple distribution outlets—all on the digital platform.

Adelson, NBA Entertainment’s senior vice president of production operations and planning, was instrumen-

uThe President of production
operations and planning

tal in building this new digital platform. The platform features Silicon Graphics’ InfiniteStorage solution, an expandable
sysiem with an initial capacity of 36 terabytes, that is integrated with NBAE’s digital editing, network and logging sys-
tem to provide and easily access a powerful data warehouse. SGI’s solution architect, Bill Buhro, will also be at the

conference to supply how-to details. TV Technology caught up with Ken recently to discuss his upcoming keynote.

TV TECHNOLOGY: How did
you get chosen as a keynote speaker?
ADELSON: I've known Ben

ear editing—at least 10 years ago—
when we first went to nonlinear.

He contacted us when they were
formulating the concept for C4, told

to put together. It sounded incredi-
bly right on—for the industry, for
the timing—to bring the whole
sports-business-technology-content

Kozuch for many years. His training
facility trained our editors in nonlin-

[

SPORTING EVENT YOU’RE BROADCASTING...

us about what they were attempting SLAM DUNK, PAGE 29

WHATEVER
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Las Vegas

Slam Dunk

CONTINUED FROM PAGE 27

world together.

There are better and less expen-
sive ways to create content [and]
more ways to reach people. You want

XNV VL

> CA-SPORTS 5

capability to hold hundreds and
hundreds of thousands of hours of
material on computer data tape that
can handle high resolution and high
definition video.

These [LTO-3] tapes can actually
hold approximately 16-20 hours of
footage [versus about 90-120 min-

Ultimately we're the archivists—the Library
of Congress—for the NBA: Our primary
mission is to preserve the assets.

to preserve your assets—to have a
source where you store [and
retrieve] them.

TV TECHNOLOGY: How does
NBA Entertainment’s platform do
this?

ADELSON: SGl is building us a
system for capturing footage and data;
storing it; [enabling it to be used] for
internal viewing, both in low resolu-
tion for rough cutting and viewing
purposes and in high resolution for
actual broadcast production; and stor-
ing the [finished] material. They're our

SGI InfiniteStorage SAN with CXFS shared filesystem provides real-time storage for 17

utes for digiBeta tapes]. DigiBeta
tapes have a shelf life of approxi-
mately 15 years; the estimation for
(LTO-3) tapes [by their manufactur-
ers|] is 40 to 50 years—and
[archives] are in a digital form.

TV TECHNOLOGY: What are
the other pieces in the puzzle?

ADELSON: Other main vendors
are Snell & Wilcox [Asteroid SD/HD
MPEG-2 MXF encoders], Pinnacle
[Liquid Blue 6.1 nonlincar editing
system] and Virage [retrieval]—it’s a
Virage system but we've done some

online Pinnacle Liquid Blue NLEs and storage for Virage low-res browse and retrieval.

partner to develop the end-to-end sys-
tem. We're using other vendors with
their own specialties also—no one
company has all the pieces.

TV TECHNOLOGY: What’s the
timeline for the platform?
ADELSON: We started almost
two years ago and we are using the
system online to produce our
footage, to log, to encode. Right now
we're [also] finishing the piece to
actually store it in a digital format, to
put the material onto an LTO-3 tape.
StorageTek SL8500 is the name of
the robotic system that we’ve part-
nered with, using SGI's input.
There'll be a huge robot with the

customization [to the NBA database
categories]. The logging system we
built ourselves.

The encoding is SG1—SGlI is the
one pulling all the pieces together,
with our engineers, to make them all
talk to each other, make the footage
flow from one point to another.
You've got a system [that lets you]
look at all the material virtually on a
real—time basis. Hours after a game
is logged we can locate it online,
repurpose it for www.nba.com, and
edit post-production material.

Right now it can hold hundreds of
thousands of hours of 1ape, data and
photos—all media—but it’s expand-
able as we grow.

3
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On the set of “NBA Insider”

TV TECHNOLOGY: Could you
describe the system NBAE created?
ADELSON: We developed an
entire, very defined, category-based
retrieval system. Everything is logged
live [using] the NBAS statistical sys-
tem—categories such as shots, free
throws, fouls, coach reactions, hero
shots, cutaways—every facet of a game
that you could think about. We'll be
showing this out there |at C4-Sports]:
how the system is broken down in the
logging process. The retrieval process
then mirrors that: You go into the data-
base and (can request) Dwayne Wade
in a home uniform making a slam—
dunk against Dallas. It will respond
with those clips and descriptions.

TV TECHNOLOGY: What do
you want attendees of C4-Sports to
get from your speech?

ADELSON: A lot of the people
out there—including the some of the
bigger players—are still formulating
their own plans. For people to hear
how we’ve begun to handle a huge
amount of content—to keep it in
pristine condition through the years

Special software, called “SGI Mass Storage Engine,” added to the SAN, allows

and be able to access it—might spur
ideas for others, as far as how they’re
going to handle their own situation.

I'm not focusing on any one ven-
dor or one piece of the puzzle—it’s
how does this chain work and also
how are we distributing: I'm going to
talk about our Web site, iPod and
wireless distribution.

When you build the core engine,
you can maximize these different
methods of distribution. But you've
got to have the matenal in a position
where you can use these new tools.
We're trying to use it for production,
for the Internet, for distribution.

But ultimately we're the
archivists—the Library of
Congress—for the NBA: Our pri
mary mission is to preserve the
assets. Everything else works from
that as far as getting the materials
out to the world.

TV TECHNOLOGY: And what
do you hope to get out of C4-Sports?
ADELSON: [ want to see what
others are doing and how they're
dealing with the same scenarios. ll

producers to retrieve specified clips from entire games.

anww.tvtechnology.com ® TV Technology ® July 12, 2006
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615 Music Booth #2401
615 Music is a world leader in production music,
especially in sports. lts music libraries feature 300
CDs and are available for digital download. Its cus-
tom division has composed original themes for ABC
Sports, Chicago Bulls, L. A. Lakers, Boston Red Sox,
and other professional sports teams.

Randy Wachtler, President

E-mail: info@615music.com

Web site: www.615music.com

Anton/Bauer Inc. Booth #1817
Anton/Bauer products include Gold Mount batteries,
featuring exclusive InterActive RealTime on-board
fuel gauge with remaining operating time display, and
super-lightweight compact shoulder support for mini-
DV cameras.

Joe Teodosio, Manager, Customer Support Group
E-mail: websales @ antonbauer.com

Web site: www.antonbauer.com

ATA Audio Inc. Booth #1624
ATA Audio manufactures IP, POTS, ISDN, GSM,
INMARSAT audio codecs. Codecs include the
Portanet, a four-input audio codec designed for IP
applications.

Alvin Sookoo, President

E-mail: sales @ataaudio.com

Web site: www.ataaudio.com

Autoscript Booth #1816
Autoscript is a maker of innovative teleprompting
systems. Every Autoscript prompter is designed by
users, serviced and supported by prompting experts.
Michael Accardi, President

E-mail: m.accardi@autoscript.tv

Web site: www.autoscript.tv

Avid Technology Inc. Booth #1603
Avid On-Air Graphics solutions are designed for mis-
sion-critical live to air environments including small to
large venue remote sports events. Avid Deko real-time
graphics system is engineered for SD and HD broad-
casts that depend on speed to air and ease-of-use.
Danielle Antonacci, Broadcast Field Marketing
Manager

E-mail: Danielle_Antonacci@ Avid.com

Web site: www.avid.combroadcast

Azden Corp. Booth #1423
Azden Corp. manufactures a complete line of wire-
less microphone systems, wireless powered speak-
ers, shotgun microphones and portable mixers for all
types of audio applications.

Wayne Alonso, Vice President of Sales

E-mail: walonso @azdencorp.com

Web site: www.azdencorp.com

B&H Photo Video Pro Audio Booth #1401
B&H is a leading supplier with over 250,000 different
professional imaging products in its available inven-
tory, including cameras from the “point and shoot”
level, to the broadcast level and beyond.

Jim MacFadden

E-mail: imm@bhphotovideo.com

Web site: www.bhphotovideo.com

BigFoot Mobile Carts Booth #1428
BigFoot Mobite Carts, originally designed for the
NFL, can prove to be your personal production sta-
tion. The company can customize the style and inte-
rior features of BigFoot to fit any application.

Doug Solis

E-mail: doug @ virspecialists.com

Web site: www. virspecialists.com

Boeckeler Instruments Inc. Booth #2002
Boeckeler Instruments is a leading manufacturer of
video annotation products. Boeckeler's Pointmaker
Video Markers give presenters the power to draw on
video images to emphasize key points or details.
Sean Smiley, National Sales Manager

E-mail: sean @boeckeler.com

Web site: www.boeckeler.com

Brightline Booth #2602
Brightline fluorescent lighting systems bring energy-
efficient, color-correct illumination to sports broad-
cast-studio and videoconference applications. Past
projects include World Cup and Olympic facilities as
well as studios and press conference rooms.

Jon Katz, Marketing Director

30
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E-mail: information @brightlines.com
Web site: www.brightlines.com

BUF Technology Booth #1222
BUF’s trademarks are robust, reliable designs and
customer service. From control systems to “Sport,
BUF's new replay system, its designs provide solu-
tions to real world needs.

Bruce Bredon

E-mail: bruce @buftek.com

Web site: www.buftek.com

Capstone Entertainment Booth #1224
Capstone Entertainment is a sports, entertainment,
and live event production company offering production
for video boards, broadcast, and live events; 2D and
3D animation and FX; and more.

Robert Becker, General Manager

E-mail: bob@capstoneentertainment.com

Web site: www.capstoneentertainment.com

Christie Digital Booth #2400
Christie is a leading manufacturer of DLP and LCD
projection display solutions used in AV systems inte-
gration. Christie’s projectors are ideal for use in sports
arenas, stadiums and facilities.

Tony Barton, Director of Sales

E-mail: tony.barton @christiedigital.com

Web site: www.christiedigital.com

Comrex Corp. Booth #2001
Chris Crump, Director of Sales and Marketing
E-mail: ccrump @ comrex.com

Web site: www.comrex.com

Comtel Pro Media Booth #1420
Comtel Pro Media is the largest Sony Professional
Media Dealer in the U.S., and authorized master dis-
tributor for Sony, Panasonic, FujiFiim, Maxell, TOK,
Verbatim, HHB and Quantegy.

David Freeman, Senior Sales Executive

E-mail: david@compteipm.com

Web site: www.comtelpromedia.com

CRT Custom Products Inc. Booth #1220
One stop shop for manufacturing, printing, CD and
DVD replication, folding cartons, packaging, die cut-
ting, gluing, UV coating, package design, corrugated
items, fulfillment, warehousing and more.

Wayne Maniscalco, Vice President, Sales & Marketing
E-mail: waynem @ crtcustomproducts.com

Web site: www.cricustomproducts.com

Darim Vision Co. Ltd.

Darim Vision has been producing products for the
digital video market since 1993. Darim Vision devel-
ops breakthrough technologies for MPEG encoding
and streaming, and broadcast-quality 3D virtual set
systems and digital video management systems.
Norman C. Krebill, Sales Manager

E-mail: nkrebill@darim.com

Web site: www.darim.com

daVinci Bridge

Jeffrey P. Milligan, President
E-mail: joff@davincibridge.com
Web site: www.davincibridge.com

Booth #2420

Devlin Design Group Booth #2600
For two decades, DDG has pushed the limits of sce-
nic design around the world. Services include con-
struction, facility integration, newsroom design,
lighting equipment and direction.

Dan Deviin, Creative Director

E-mail: contacts @ddgtv.com

Web site: www.ddgtv.com

Disc Makers

Disc Makers' services include CD or DVD replication,
short-run duplication, complete printing and packag-
ing options, or affordable blank CDs and blank DVDs.
Steve Love, Marketing Project Manager

E-mail: slove @discmakers.com

Web site: www.discmakers.com

DNF Controls Booth #1623
DNF Controls is a leading provider of hardware and
software-based control solutions for equipment used
in television and sports broadcast markets.

Robert Goldsobel, Manager, inside Sales

E-mail: rgoldsobel @ dnfcontrols.com

Web site: www.dnfcontrols.com
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DRM Networks/SAVVIS Booth #2014
DRM Networks offers a turnkey solution for the “fast-
to-market” distribution, protection and sale of digital
media. SAVVIS provides global IT infrastructure and
managed services tailored to the media industry’s
requirements for fast and secure management.

Laurie Biviano, Director of Education and Marketing
E-mail: mktg@drmnetworks.com

Echolab Booth #1422
Studio Ensemble is a consortium of several manufac-
turers jointly bundling key components of a studio sys-
tem. The consortium includes Echolab, 360 Systems,
Compix Media and Avitech.

Battista Remati, Director Marketing

E-mail: bat@echolab.com

Waeb site: www.echolab.com

Endzone Video Systems Booth #1429
Endzone Video Systems redefined the way athletic
programs video their practices and games. The com-
pany provides a simple and safe way to shoot video
from heights of 25 and 35 feet above the action.

Chad Walling, Vice President

E-mail: chadwalling@msn.com

Web site: www.endzonevideo.com

Event DV Magazine Booth #1622
Event DV is read by professional event videogra-
phers as well as those doing corporate, church,
sports, stage, legal, and other independent and in-
house videography work.

Dan Huggins, Publisher

E-mail: dhuggins @infotoday.com

Web site: www.eventdv.net

Evertz Microsystems Booth #2221
Headquartered in Burlington, Canada, Everiz is a
globally recognized television, satellite, cable and
IPTV broadcast equipment designer and manufac-
turer. Evertz offers end-to-end HDTV solutions and
high-performance systems for the broadcast market.
Nancy Parrish, Marketing Coordinator

E-mail: nancy @evertz.com

Web site: www.evertz.com

EVS Broadcast Equipment Booth #2407
EVS builds products that constitute the foundation of a
rapidly evolving world of digital broadcast television
and motion pictures. it has redefined live broadcasting
with tapeless solutions based on advanced production
and playout servers, and its software applications.
Greg Lawler, Sales Manager

E-mail: g.lawier @ ovs.tv

Web site: www.evs.tv

Fast Forward Video Booth #1425
FFV has a wide range of digital video recorder
options that offer many solutions to your video
recording needs, including motion key fill, bumpers,
still frames, and slow motion and instant replay.
Douglas Salmon, Managing Principal

E-mail: dsaimon@oldhorses.com

Web site: www.ffv.com

Front Porch Digital Booth #2411
Front Porch Digital, the Broadcast and Media Division
of Incentra Solutions Inc., provides total digital archive
management and transcoding solutions.

Mike Knaisch, President

E-mail: mknaisch @fpdigital.com

Web site: www.fpdigital.com

Future Media Inc. Booth # 2012
Future Media Concepts the nation’s premier digital
media training center, provides a complete range of
manufacturer-authorized training in all areas of digital
media including film and video editing, sound design,
web development, DVD authoring and animation.

Ben Kozuch, President, Co-Founder

E-mail: ben @ fmctraining.com

Web site: www.fmctraining.com

Grey House Publishing Booth #1424
Sports Market Place Directory, 2006, details over
13,000 sports organizations and teams, college
sports, media, corporate sponsors, sponsorship and
marketing event agencies, professional services,
manufacturers, facilities and more.

Jessica Moody, Vice President, Marketing

E-mail: jmoody @ greyhouse.com

Web site: www.greyhouse.com

Las Vegas

Harris Corp. Booth #1821
Rich Hajdu, Vice President, Graphics

E-mail: rich.hajdu @harris.com

Web site: www.harris.com

IDX Booth #1617
IDX is a worldwide manufacturer and supplier of bat-
teries, chargers, power supplies, and accessories for
a wide range of applications. From the design of its
compact power supplies, to its Lithium fon battery; all
IDX system technology products are designed to
recognize international EMC specifications.

Michele King, Sales and Marketing Coordinator
E-mail: idx.usa @idx.tv

ISIS Group Inc. Booth #1616
ISIS Group manufactures video, audio, and signal
management solutions for the television, post-pro-
duction and multimedia industries.

Tess Pender, Director of Marketing

E-mail: info@isis-group.com

Web sites: www.isis-group.comwww.gpsys.com

ITS Enclosures Booth #1801
ITS Enclosures has been manufacturing thermally
managed enclosures for more than 20 years. Its
VIEWSTATION product line allows LCD and plasma
displays to be completely enclosed and protected
from vandals, elements and theft.

Karl Jackson

E-mail: kjackson @itsenclosures.com

Web site: www.itsenclosures.com

JocTrac Booth #1229
Wellspring Software has developed a patent-pending
sports statistics program called JocTrac. Its first
adaptation of the data input system is a basketball
program.

Stuart Neale, Vice President

E-mail: stu@wellspringsoftware.com

Web site: www.wellspringsoftware.com

Joseph Electronics Booth #2202
The company is built on a 60-year reputation of sup-
plying broadcasters with unique service. It distributes
complete custom fiber solutions, assemblies, design
and consultation, DT12 repairs and test equipment.
Gideon Uys, Director, Fiber and System Solutions
E-mail: info @josephelectronics.com

Web site: www.josephelectronics.com

LRS Sports Booth #1600
From complete video network installations to entry-
level video software, LRS Sports is changing the way
you look at the game. Its GamerEZ software provides
state-of-the-art video editing functions to schools with
limited budgets and unlimited goals.

Daniel Burgess, Sales Supervisor

E-mail: daniel.burgess @irs.com

Web site: www./rs.com

Masstech Group Inc. Booth #1608
Masstech Group is a developer of software and
embedded hardware centered on a powerful core
database to enable management, conversion, distribu-
tion, and sharing of digital content across IT storage
and networking infrastructures.

Tara Whitman, Marketing Coordinator

E-mail: tara. whitman @masstechgroup.com

Web site: www.masstechgroup.com

Me Inc. (The SCO Group) Booth #1814

Me Inc. is an innovative suite of personal mobility
services that enable improved communications, col-
laboration and control for groups of any size and

type.

Greg Hartle, Marketing Manager

E-mail: ghartle @sco.com

Web site: www.edgeclickpark.convmeinc/app

Media Solutions Booth #1226
Media Solutions is your one-stop supplier for profes-
sional audio/video equipment, media and acces-
sories. It specializes in cameras, VTR's, monitors,
NLE systems, software upgrades and lighting kits.
Josh Hatfield

E-mail: sales @media-solutions.us

Web site: www.media-solutions.us

Microboards Technology Booth #2215

Microboards Technology has been leading the world
in CD and DVD recording technologies since 1988,
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Based in Chanhassen, Minn., it has grown with the
acceptance of CD and DVD as the medium of choice
in both consumer and industrial markets.

Aaron Pratt, Marketing Manager

E-mail: sales @ microboards.com

Web site: www.microboards.com

Microwave Radio Communications Booth #1807
MRC is a leading manufacturer of video microwave
systems for television broadcast operations worldwide.
MRC designs and manufactures microwave systems
for applications that support terrestrial, satellite and
video downlink systems.

Michael C. Payne, Vice President of Marketing &
Business Development

E-mail; sales @ mrcbroadcast.com

Web site: www.mrcbroadcast.com

Miller Camera Support Booth #2223
Miller Camera Support Equipment has been designing
and delivering professional fluid heads and tripods for
film and television since 1954. It hoids the first patent
for fluid head design for film cameras in 1946.

Gus Harilaou, Sales Manager

E-mail: gus @millertripods.us

Web site: www.millertripods.com

Miranda Technologies Inc. Booth #1625
Miranda Technologies is a world leader in designing,
manufacturing and marketing video infrastructure
products and solutions. lts digital video and audio
equipment is used in all stages of production.
Martine Généreux, Events Manager

E-mail: show@miranda.com

Web site: www.miranda.com

Mitsubishi Electric Power Products Booth #1612
Mark Foster, General Manager

Phone: Mark.foster@meppi.com

Web site: www.diamond-vision.com

Associates Inc. Booth #2415
Event HD-2200 and HD-6500 products are designed
for ENG mobile microwave links providing data rates
of 26 Mbps to 76 Mbps. DTV Link provides broad-
casters a fixed link network with industry standard
interfaces SMPTE-310, DVB-ASI, Ethernet and T1.
Steve DeFala, Video Broadcast Sales Engineer
E-mail: sdefala @ moseleysb.com
Web site: www.moseleysb.com

Mundoentrenador Booth #1416
Mundoentrenador is a company focused 1o improve
the sport performance through new technologies
applications. lts integrated solutions gives sports pro-
fessionals the tools to manage their work areas,
improve analytical skills and achieve success.

Lluis Casas i Francas, Founder

E-mail: ficasas @ mundoentrenador.com

Web site: www.mundoentrenador.com

NEP Broadcasting

NEP is an international provider of outsourced
teleproduction services critical to the delivery of live
sports and entertainment events. NEP provides facili-
ties, engineering expertise and customer service, in
support of telecasts of events worldwide.

Dan Wilhelm, Executive Vice President

E-mail: dan.wilhelm@nepinc.com

Web site: www.nepinc.com

Nevada Film Office Booth #2201
The Nevada Film Office assists over 650 film, televi-
sion, commercial, reality, and other multimedia pro-
ductions free of charge. It provides a 24/7 interactive
Web site and digital locations photo packages, tours,
research, problem solving and permitting assistance.
Charlie Geocaris, Director

E-mail: vnfo@bizopp.state.nv.us

Web site: www.nevadafilm.com

NHK Enterprises America inc. Booth #2200
NHK Enterprises America has been a leader in the
creation of HD programs since 1988. As the
American subsidiary of NHK Japan Broadcasting
Corp., Japan's public broadcaster, it is based in
New York City and Los Angeles producing pro-
grams extensively throughout North and South
America.

Naga Endo, Producer, Co-Productions

E-mail: endo @ nepamerica.com

Web site; www.nepamerica.com

C4-SPORTS

Exhibitors

Nine Systems

Nine Systems is the smart choice for rich media pub-
lishing and delivery, powering the online media expe-
rience for more than 300 of today's most valuable
brands including CinemaNow and CBS SportsLine.
Lauren Becker, Marketing Coordinator

E-mail: lauren.becker@ninesystems.com

Web site: www.ninesystems.com

Nucomm Inc. Booth #1221
Nucomm provides digital and analog microwave sys-
tems for the television broadcast, government and
sports microwave industries. Nucomm will feature in
its booth the Campac2, the next-gen digital wireless
camera transmitters; and the Newscaster DR, a digi-
tal COFDM diversity HD and SD receiver.

Bill Dumm, Area Sales Manager

E-mail: sales @nucomm.com

Web site: www.nucomm.com

Nvision Booth #1621
Nvision is dedicated to the development of high per-
formance routing switchers and signal distribution
equipment. Since its founding in 1989, Nvision has
pioneered many technological advances including
AES routing and large-scale HD-SDI routing.

Doug Buterbaugh, Director of Sales

E-mail: dougbuterbaugh@nvision.tv

Waeb site: www.nvision.tv

Olympic Case Co. Booth #1604
Olympic Case Co. is a manufacturer of custom ATA
reusable shipping cases and containers. Olympic
makes cases for any industry by also providing plas-
tic Pelican cases, N-series professional cases and
the lightweight designed Q-CASE.

Josh D. Schneidmiller, Sales Manager

E-mail: info@olycase.com

Web site: www.olycase.com

Peak Media Inc. Booth #1228
Peak Media is your one stop shop for professional
audio/video equipment, media and accessories.
Shannon Shearer, President

E-mail: sales @ peakmediainc.com

Web site: www.peakmediainc.com

Pioneer Electronics inc. Booth #1628
Pioneer's industrial plasma displays are the ultimate
HD plasmas for commercial applications using Pure
Drive technology.

Shana Hurley, Marketing Coordinator

E-mail: Shana.hurley @ pioneer-usa.com

Web site: www.pioneer-usa.com

Professional Sound Services Booth #1421
Professional Sound Services provides sales, service,
and rental to help its customers achieve their goals
and meet their needs in the audio field; be it studio
recording, ENG/EFP, location sound recording, or
communications.

Rich Topham, President

E-mail: Rich @pro-sound.com

Web site: www.pro-sound.com

RF Central LLC Booth #1800
RF Central manufactures and supplies RF equip-
ment to TV broadcasters throughout the U.S. The
company supports live news, sports, and other
events including NFL games, the Reno Air Show,
and both Summer and Winter Olympic Games.

Tim Blosser, Marketing Manager

E-mail: tim.blosser@rfcentral.com

Web site: www.rfcentral.com

Riedel Communications Inc. Booth #1223
Riede! designs, manufactures and distributes inter-
com and radio technology for customers worldwide
in the broadcast, pro-audio, event, sports and theater
industries. The Riedel group also includes a
European based rental operation that provides radio,
intercom services and ticketing systems.

Vinnie Macri

E-mail: vinnie.macri@riedel.net

Web site: www.riedel.net

RK Enterprises Booth #2204
RK Enterprises is a manufacture and master distribu-
tor of LCD monitors. The company offers multiformat
units including composite/RGB/HD/SDI, and full HD.
Randy King

E-mail: rking @rkenterprises.tv

Web site: www.rkenterprises.tv

Rushworks Booth #1613
Rushworks provides ow-cost, high-performance tel-
evision automation systems for broadcast, cable,
education, and digital signage/cinema. RE:PLAY, a
sports slow-motion and archiving system, supports
up to four “live” input sources and playback channels.
Rush Beesley, President

£-mail: solutions @ RushWorksMedia.com

Web site: www.rushworksmedia.com

Sachtler and Vinten Booth #1813
Sachtler and Vinten provide industry-leading camera
support for corporate, film and television broadcast
applications. Sachtler subsidiary Petrol bags offer
well designed and high-quality cases and bags for
broadcast and DV audio and video equipment.

Bob Carr, Vice President, Sales

E-mail: sales @vitecgroup.com

Web sites: www.sachtler.com/www.vinten.com

SES Americom Booth #1614

SES Americom is a leading provider of satellite serv-

ices to broadcast television networks and cable pro-

grammers. As an SES Global family member,

Americom can provide end-to-end telecommunica-

tions solutions to any region in the world.

Patrick Rourke, Customer Service Center Rep

E-mail: patrick.rourke @ses-americom.com

Web sites: www.ses-americom.com/
www.ses-global.com

Silicon Graphics Inc. Booth #1851
SGl is a leader in high-performance computing. SGI
helps customers solve their computing challenges,
whether it's sharing images to aid in brain surgery,
studying the global climate, or enabling the transition
from analog fo digital broadcasting.

E-mail: info@sgi.com m Web site: www.sgi.com

Snell & Wilcox Booth #1804
Snell & Wilcox designs and builds systems for live
production switching, video playout, mastering and
infrastructure. The company serves a worldwide base
of customers in the breadcast, postproduction, cable,
satellite and IPTV markets.

John Shike, Vice President, Marketing & Channel
Management

E-mail; john.shike @ sneliwilcox.com

Web site: www.snellwilcox.com

Sound and Video Creations inc.  Booth #1225
Fran Kowalski, President

E-mait: fkowalski @ clickeffects.com

Web site: www.clickeffacts.com

Stats LLC Booth #2003

Stats is a leading sports information provider with
more than 20 years of experience in sports data col-
lection, processing and distribution. Stats is owned by
the Associated Press and News Corp.

Nick Stamm, Senior Manager, Communications
E-mail: stamm @stats.com

Web site: http//biz.stals.com

Stratos International Inc. Booth #1620
Stratos International designs and manufactures opto-
electronic, fiber optic, RF and microwave components
for the broadcast, telecommunications, enterprise and
military markets. It provides a range of digital video
aggregation and transport solutions.

E-mail: Info @stratoslightwave.com

Web site: www.stratostightwave.com/index.asp

TEAC America Booth #2205
TEAC America offers a complete line of disc publish-
ing products. TEAC will exhibit its revolutionary P55
thermal dye-sublimation printer, the highest resolution
thermal printer in the market today.

Todd Brown

E-mail: TBrown@teac.com

Web site: www.leac.com

Telecast Fiber Systems Booth #2005
Telecast Fiber Systems is a leader in portable and
fixed fiber optic systems for television broadcast pro-
duction. Its video, audio, and commun:cations sys-
tems are used worldwide and accommodates all
television production signals.

Carolyn Borrelli, Sales

E-mail: cborrelli @ telecast-fiber.com
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Web site: www.telecast-fiber.com

Thales Angenieux Booth #1627
Thales Angenieux specializes in high-end optical
solutions for broadcast and film. It offers a full com-
plement of high precision lenses for a range of broad-
cast and video production applications, including HD
and SD lenses for ENG/EFP.

Kevin Tomczyk, Sales Manager, Video Products
E-mail: angenieux @tccus.com

Web site: www.angenieux.com

Tieline Technology Booth #1812
Tieline Technology provides high-quality remote
broadcast digital audio codecs, offering live, broad-
cast quality, reliable audio over the Internet, broad-
band cellular, 802.11 wireless, GSM, POTS, ISDN
and X.21/V.35 based connections with its
Commander G3 and i-Mix G3 platforms.

Kevin Webb, General Manager

E-mail: kevin@tieline.com

Web site: www.tieline.com

Total Production Services

TPS. provides mobile video production solutions for
sports, news, entertainment, and corporate events
throughout the U.S.

Steve Paino, President

E-mail: stevepaino @{psweb.com

Web site: www.ips.tv

Tower Solutions Booth #2000
Tower Solutions creates automatic self-erecting tow-
ers for lighting, telecommunications and/or lifting
applications. The towers rise to 80 feet in four min-
utes at the “push of a button,” and carries a payload
of 2,000-plus pounds.

Allen Karson, President and CEO

E-mail; akarson @towersolutionsinc.com

Web site: www. towersolutionsinc.com

vDO Booth #2403
VDO, a broadcast design and animation studio, has
created worldwide on-air graphics for networks, cable
channels, and stations for 18 years. From bold, brand-
driven opens, through your in-show look, the VDO
team delivers memorable graphics that set you apart.
Dianne Streyer, Vice President/General Manager
E-mail: dstreyer @ vdo.tv

Web site: www.vdo.lv

Video Design Software Inc. Booth #1822
VDS provides graphics automation and content
design tools for the broadcast, cable television and
post-production markets.

Steve Papdakis, Director of Sales

E-mail: stevep @ videodesignsoftware.com

Web site: www. videodesignsoftware.com

VideoBank Booth #1601
VideoBank Digital Asset Management Solutions pro-
vide all the components for the storage, manipulation
and distribution of digital assets.

E-mail: info @videobankdigital.com

Web site: www.videobankdigital.com

WhiteBlox Booth #2209
WhiteBlox, a leading broadband network solutions
company, delivers technology that allows companies
to become their own IPTV broadcasters.

Laura Haworth, Manager, Marketing & Communications
E-mail: info@videobankdigital.com

Web site: www.videobankdigital.com

Wohler Technologies Inc. Booth #1826
Wohler Technologies is a leader in in-rack audio and
video monitoring solutions. Its systems allow broad-
casters to monitor important and complex signals in
every phase of broadcast.

Chris Shaw, Director of Sales

E-mail: sales @wohler.com

Web site: www.wohler.com

Zaxwerks Inc. Booth #2203
Awarded Best Animation Program of 2005 by
Videomaker magazine, Zaxwerks ProAnimator
software delivers 3D fitle and logo animation into
the hands of video editors and computer anima-
tors.

Laureen Dow, Sales Director

E-mail: sales @ zaxwerks.com

Web site: www.zaxwerks.com
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Keynotes and General Sessions

Monday, July 17, 2006

8:45am - 9:00am
9:00am - 10:00am
10:00am - 4:00pm |
10:00am - 11:00am

11:00am - 12:00pm
11:30am - 12:00pm
12:00pm

12:30pm - 1:00pm
1:00pm - 2:30pm

1:00pm - 2:30pm
2:00pm - 3:00pm

2:00pm - 3:00pm’
3:00pm - 3:30pm
3:30pm

4:00pm - 5:00pm
5:00pm - 7:00pm

|-

Opening Remarks =

KEYNOTE:Leadership Through Teamwork and Victory
Exhibit Fioor Open

Budget HD Production for Sports Events-

Women's Club Volleyball Exhibition

Digital Signage - a New Medium for Sport Venues
Final Cut Pro Speed Tips

“Brick Basketball Shot Contest - Half Court

Avid Speed Tips

Marketing to the Millenials

Sports Book Summit - Invitation Only

Budget HD Production for Sports Events-

Women's Club Volleyball Exhibition

Final Cut Pro Speed Tips/Avid Speed Tips

The Future of Sports Technology )

“Brick” Basketball Shot Contest - Three Point Competition
Creating the Ultimate Sports Experience

Networking Happy Hour

Tuesday, July 18, 2006

8:45am - 9:00am
9:00am - 10:00am
'9:00am - 10:15am

10:00am - 4:00pm
10:00am - 11:00am

10:45am - 11:45am
11:00am - 12:00pm
11:00am - 12:00pm*
12:00pm

12:30pm - 1:30pm* |
1:00pm - 2:00pm

1:45pm - 3:00pm

2:00pm - 2:45pm

2:00pm - 3:00pm" ||

3:15pm - 4:30pm

2:45pm

3:00pm - 4:00pm
4:00pm - 5:00pm
4:45pm - 6:00pm

Opening Remarks

The Impact of Converging Technologies on Sports

Post-Production and Live Delivery of HD On Air
Automating Broadcast Graphics with Adobe Photoshop

HD on Disc - Demystifying Next Genration DVDs

Exhibit Floor Open

Budget HD Production for Sports Events-

Women's Ciub Volleyball Exhibition

Keynote: The Future of Sports Media Storage

Management and Distribution x

Using Sports Information to Leverage Technology

to Activate Your Brand

Final Cut Pro Speed Tips

“Brick” Basketball Shot Contest - Three Point Competition

Avid Speed Tips

Introduction to Content & Delivery Fundamentals -

An Overview of the HD Landscape 2
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