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P | I Y A F I ‘ ,\ / As sure as the sun rises, you can count on the Continuum " Headend

System for exceptionally dependable video delivery. Advanced hardware

< S I | \ | design features like gold plated interconnections and a fully passive back-

plane ensure continuous service and peak performance. For proactive

E I FE ARE THIS headend management, Continuum’s Headend Management System (HMS)

provides full remote control, status monitoring and automatic backup 24
RELIABLE a hours a day. Make your headend one to count on—call 1-888 -HEADEND
today for a complete information package.
http//wwiw.sciatl.com
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QAM-D 861
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QAMS60
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Includes Sencore’s Exclusive
m B . - 3-Year Warranty.
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» Digital Power/Level Measuremé ‘j -

- Exclusive Estimated BER Testing

» Digital Equalization Measuremgnt

» Quick Good/Bad Visual Test Fo - :

Acceptable Levels

» Full Frequency/Channel Tuningl®

* All Weather Proof Design Sencore offers a QAM Analysis meter designed
specifically for your system and its unique
testing requirements. To find out how we can
solve your digital testing needs, simply call

us at 1-800-SENCORE.
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[Power] Solutions

Reliable power is critical to ensuring the
overall reliability of any communication
network. with more than 500,000 powerinstallations worldwide
and over twe decades of industry experience, Alpha pravides a full

range of reliable communication power products. Introducing UPS-

grade uninterruptible power to the Cable Television industry in 1989,

Alpha continues to proviae the industry with products that ensure

CableUPS® Uninterruptible Power ] ) ' ' o
- T clean, refiable power in even the most demanding operating conditions.

Alpha's product offering includes a full line of Cakle Television and

Node Power
Telecommunication power supplies, enclosures. batteries and

accessories. Investigate the [Power] of Alpha @ www.alpha.com

ALPHA|/TECHNOLOGIES 3767 Aipha Way Bellingham, WA 98725 Tel: 360-647-2360 Fax: 360-671-4936 Wab: www.alpha.com |
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ONE CompaNY HaS
DELIVERED MORE SATELLITE
& BROADBAND RF TECHNOLOGY
TO THIS PLANET THAN ANYBODY.

gyou were thinking the “digital revolution” has eliminated the need
for crisp, clean analog signals in the headend, you'd be wrong. In

fact, the quality of picture demanded by today's subscribers is higher ' = ;
than ever. DVSRS000 DigiCipher IRD

=T e %

24 That's the very reason Standard Communication’s quest for quality has
- established the company as the headend specialist, leading the industry in
advancing broadband RF technology.
Standard pioneered the industry's first frequency-agile modulators for 550 MHz system architecture.
The TVM Series product changed forever the perception that agile was a compromise. From the
TVM Series to the Stratum Modulation System, Standard has consistently set the standards by which
others are measured. But we didn't stop there. We offered the CATV industry its first full-featured IRD
to fit a single EIA rack space, deliver textbook video specifications, and
satisfy the demand for performance even in the harshest environments, =~ 77T T - L=
Now digital compression is here and Standard Communications
Corporation continues to establish the benchmark with advanced tech-
nology, unique design and practical features. With a reputation built on delivering advanced technology,
you can be assured there is more to come.

Agile IRDJI Vidvo Cipier

TVMS550S Stereo CATV Modulator

N To see more of our products and learn more about the line, visit
A ... I our website at http://www.standardcomm.com.
Agile Onani Glebal Vu S
-Communications

SATELLITE & BROADBAND
PRODUCTS DIVISIOMN

Corroratt: Heapguarters: Torrance, CA . (310) 532-5300 - Fax: (310) 532-0397
EuroreaN Heapguarters: London, England - 44 1923 800 510 - Fax: 44 1923 800 445
CANADEAN HEADQuARTERs: Ontario, Canada - {905) 665-7501 - Fax: (905} 665-7486

Wessire: hittp://www.standardcomm.com
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Customize
Your Fiber
Marker

Our lasered
fiber optic
cable marker
features a
lifetime
warranty that
guarantees
your logo and
copy will never
wear off.

UV stabilized
body for
weatherability
and color.

Technalogies Group

580 Ternes Avenue
P.0. Bex 355, Elyria, OH 44035
Phone (440) 366-6966 FAX (440) 356-6802

Internet:
http:ssmavw.multilinkine. com/multilinkine

E-mail: MuLink@ix.netcom.com
24 Hour Vbice Messaging
Worldwide Distribution
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By Rex Porter

Pie in the Sky
Or Manna
From Heaven?

or half a century, cable operators

have had the local broadcasters

nipping at their heels.

The broadcasters didn’t want cable sys-
tems built anywhere, at first. Then, it
was okay for cable systems to carry
their signals, via microwave, into dis-
tant towns and cities.

But God help you if you wanted to
bring a cable system to their local cov-
erage area. When we began to plan
building in the major markets, local
broadcasters attended every local fran-
chise hearing with the message that
cable television would run them out of
business. At the same time, they were
in Washington DC screaming for relief
from “any” competition.

Now, direct broadcast satellite (DBS)
comes with a plan to transmit 1,700
local broadcast nets and a handful of
high definition TV (HDTV) channels to
DBS viewers in these same local broad-
caster’s cities.

That’s understandable but what isn't
understandable is that the local broad-
casters will fund the initial $800 mil-
lion cost of the project. Capitol
Broadcasting Company, headed by
James Goodman, will oversee the con-
struction of the uplink sites and de-
ployment of 24-inch dishes.

But the local broadcasters will pay the
costs for DBS operators to provide local
channels?

I don’t remember local broadcasters
ever paying any cost for cable operators
to offer their programming and local

EDITOR’S

EEL B ER

news on the cable system. The edict to
the cable operator was to either provide
local stations or shut down. With the
introduction of digital TV, data and tele-
phony by the cable system, Their plan
to have Congress allow the launch of a
Ka-band satellite into space, while ask-
ing local broadcasters to foot the bill
for the added services, is a waste of tax-
payer dollars and frequency allocation.

- “DBS wil soon be*;*

unneeded and *
unwumed lly 1he

~ public”

As cable systems provide more data
services for their customers, will DBS
reach out 1o companies like Microsoft,
Motorola, Intel, and other giants to
solve their problems with carriage of
data? Will AT&T be asked to support
their efforts with telephony?

Why would the broadcasters and the
DBS people get to be such good bud-
dies, all of a sudden? What’s in it for
the broadcasters that they would be
willing to bear the initial costs of $800
million when you would expect them
to be in front of Congress demanding
that DBS either carry their local broad-
casts or go black?

The broadcasters would win and be
ahead $800 million. And have we mis-
judged the personalities of the “Rupert
Murdoch types™ all along? This is be-
ginning ta be a political soap-opera!

Rex Porter
Editor
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you need
when you
need it.

eleWire Supply ofters
T immediate, in-stock delivery
of coaxial cable products from
the worldwide quality leasler,

CommScope.

¢ Developed 10 meet quality
standards of tomorrow’s
broadband networks

* Tough polvethelene jackels
and standardized, environ-
mentally sealed connector
interfaces offer reliability
and craft friendliness

e All products deliver installa-
ton flexibility, low RF attenu-
ation. Unprecedented
10-vear warranty on
Quantum Reach® cable.

ConQuest ™
Cable in Conduit System

¢ All CommScope cables are
available in a complete line
of conduit sizes

e Durable HDPE coustruction
with UV protection provides
lasting clurability

¢ Silicone internal lubricant
makes cable pulling easy

¢ CIC facilitaies casy cable
replacement.

Safisfaction is always in stock.

AN ANTEC COIMPANY

1-88-TeleWire

http://telewiresupply.com

On deadline? Relax. Immediate delivery of the
world’s best coaxial cable is only a phoue call
away. That's because TeleWire Supply stocks
more CommScope coaxial cable than any
other distributor. From Quantum Reach
and P-IHTI7 orunk and distribution products
to drop cable, even cable in conduit,
CommScope’s world-renowned quality is in
stock and available when vou nced it {rom
TeleWire Supply. Call 1-88-TeleWire. There's

no casier way 1o put the cable in cable TV,

ConQuest~ Cable in Conduit System

QCommScope
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LETTERS TO THE EDITORO

My Search for the 704

Several years ago 1 decided | wanted a Jer-
rold-704 signal level meter. For no specific
reason | could give anyone, | wanted a 704.
Once | started my search, I quickly learned
that locating a 704 was a lot like David
Janssen’s search for the infamous one-armed
man in the '60s TV series, The Fugitive. It
seemed everyone had seen one but no one
could remember where.

Several years passed and no 704. How
long would Rex Porter continue to talk to
me? How long would Ted Hartson continue
to allow me to come into the hallowed
meeting hall of the “Loyal Order of The
7047? True, Ron Hranac was still returning
my phone calls, but a man can only tolerate
so much for so long. I was beginning to
worry. | needed a 704. Really, really bad!

In June of 1997, 1 was accepted into

the “Loyal Order of The 704.” 1 was “in”

but did they realize that 1 wasn't quite
“there” yet? I would have (o seriously
step up my efforts to locate a 704. 1 had
no desire to join the ranks of George
Slats Spelvin as “unaccepted.” Maybe 1
could take a leave of absence from
work. Surely they’d understand. I had to
have a 704. Awfully bad!

1 told myself that if was only a box. |
told myself maybe I would have better
luck looking in Europe. | posted a mes-
sage on the Internet. I put out feelers to

friends. I had to have a 704. Really, aw-
fully bad!

September, 1997, found me heading to
Hillsdale, MI, on business and still no
704. 1 had begun to question my techni-
cal abilities. After conducting my busi-
ness in Hillsdale, Roger, the ops manager,
wanted to take me upstairs to the attic
and show me his secure area for convert-
er storage. OK, why not? We walked into
the converter cage and looked around.
Nothing unusual here. | walked over 1o a
corner of the room where some old mon-
itors and stuff were piled. Modulators,
FM gear, wedgies (lots of wedgies). Then
I saw the box. A dirty, dusty box. It was-
n't possible. Could it be, after all my
looking? | reached down and brushed
across the ID plate on the top of the box.
Still not quite convinced, I reached down
and brushed my thumb across the 1D
plate on the top of the box: 54-220 MC.
Jerrold. Serial Number 7787. Model
704B. Yesssssss!

Now, how do 1 get it out of here? It was
too big to stuff under my shirt and I quick-
ly concluded that Roger would probably
take offense to my tackling him and
forcibly taking the meter. Oh well, here
goes nothing. 1 asked. He said “yes.” He
said “YES.” 1 had my 704. 1 left. Really fast!

1 got it home and began to clean it up.
[ used the Dremel tool to remove the

small rust spots on the hinges and the
snaps. [ disassembled it and blew the dust
and dirt out of the inside. I couldn't be-
lieve it. Under that dirt was a mint condi-
tion 704. My 704!

Now, would it work? It looked OK. I
took it out to the garage, backed the cars
out and then placed it in the middle of
the floor. Where’s the fire extinguisher? 1
plugged it in. 1 turned it on. No smoke.
No smell of burning electronics. After half
an hour, all systems were still “OK.” |
wondered if it would read signal. I took it
in the house and connected the cable (o
it. Amazing! Not only had I found my
704; I had found one that was in mint
condition and worked, too. Unbelievable!
Wait til Porter and Hartson see this. |
called Hranac and told him he could con-
tinue to return my phone calls.

Now it sits on a table in my office.
Why? For no other reason than “because.”
Sure, the people I work with may feel 'm
a few bricks shy of a load and my family
may believe my boat doesn't float all the
way up to the pier. It doesn't matter and |
don't care. I have my 704 and getting here
has been a lot of fun. The other day I de-
cided 1 want a 704 with a low serial num-
ber. Bad. Really, really, really bad!

Jim Kuhns, Regional Engineering Manager;
Comcast—Warren, MI

Flex Clips

Exceptional holding power
without compromising signal quality!

For single or dual cable installation,
with a choice of pre-inserted screws.

W TEICEiaitern

i

Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042
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Call Wavctek for complete CATV
testing solutions. 1-800-831-1202. Visit us on the web at www.wavetek.com.
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0Brien Joins National Cable
Television Center and Museum
Beverly jean
O’Brien was recent-
ly sclected to be
vice president of in-
stitutional develop-
ment for the
National Cable
Television Center
and Museum,
O'Brien will report
directly to Marlowe
Froke, Cable Center president. She was
most recently director of development and
executive director of leaders at the Uni-
versity of Missouri,

MidAmerica Celebrates 40th Year

v "X oG TN

/|

(TCIs Leo Hindery, left, fields questions from
CATA President Steve Effros, right)

The MidAmerica Cable Telecommunica-
tions Association celebrated its 40th an-
niversary at its annual meeting and
show held in October. Community Tele-
vision Antenna Association President,
Steve Effros, moderated the open forum
with his guest, TCI president Leo Hin-
dery. Hindery pointed out the need for
better dialogue between cable operators
and their customers and of the lowering
of operating costs through such open
architectures as the Multimedia Cable
Network System (MCNS) specifications
and the ability of smaller, rural systems
to branch into digital via the use of
headend in the sky (HITS).

In other MidAmcrica Cable news,
Bob Weary was honored by the associa-
tion recently at its mecting Overland,
KS, mecting. Weary is a founder of
three cable TV companies: Communica-
tions Scrvices Inc., Cable World, and
W.K. Communications Inc. He also
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Observations
From the Floor

[The following commentary was con-
tributed by “Communications Technology”
Editor Rex Porter while attending the
1997 Eastern Cable Show in Atlanta.]

Milton Underwood works for the Dis-
covery Channel. But 1 always think of
him as a system technician and manag-
er. At the Eastern Cable Show, Milt was
given a prestigious “Dunn” award for
his vears supporting the Eastern Show
and  the southern cable operators. As |
watched Milt accept the award, my
mind wandered back (o the early '60s.
Milt was in charge of the cable systems
in the tri-cities of Florence, Sheffield
and Tuscumbia, AL Owned today by
Comcast, they were then properties of
Teleprompter.

Milt’s systems were “early-vintage”
low-band systems; ours was state-of-
the-art transistorized 12-channel and
all-aluminum trunk and feeder. [ was
tired of working in the system and
found an excuse to head up to the mi-
crowave Lower on Capshaw Mountain
to “tweak” the transmitters.

Both our system and Florence shared
a common business-band radio frequen-
¢y, our system being distant enough that
we would not interfere with each other.
However, up on Capshaw Mountain, |
could hear Tri-Cities' transmissions as
well as ours. Late in the afternoon, I
heard the Florence radio transmitter
come to life. The conversation went
something like this:

“Base to Unit 1." (I recognized the
caller to be the office manager from Flo-

serves as a two-term director of the Na-
tional Cable Television Association, as a
member of the Presidential Selection
Committee and a member of the com-
mittee that negotiated cable TV's origi-
nal copyright law,

At this same event, charter members
of the new MidAmerica Pioneers were

rence and not ours.)

“Unit 1 to Base, go ahead.”

“Unit One, Mrs. Brown called in and
requests a service call.”

“Roger.”

(About an hour later) “Base to Unit 1.

“Unit 1 to Base, go ahead”.

“Unit 1, What was the problem at
Mrs. Brown's location?”

“Unit 1 to Base—She didn’t have a
problem with her service. She said Mrs.
Smuth, who lives across the street told
her she got a service call. Mrs. Smith
has only been on the cable for five years
or so and Mrs, Brown has been on the
cable for over 10 years. Mrs. Brown just
felt that, if Mrs. Smith deserved a ser-
vice call after being on the cable for five
years, then someone who has been on
the cable for over 1en years certainly de-
served one."

“Roger. Thanks, Unit 1!*

[ listened to this exchange aghast.
Sure, these were low-band systems with
half our channels. But they had old ca-
bles in them. And old tube-type ampli-
fiers. And they have two customers with
a total of 15 years on their system with-
out a problem with their pictures? Our
system technicians bragged about our
state-of-the-art amplifiers, cable and test
equipment. Yet, each of our customers
seemed to call us every month to com-
plain!

I closed the door to the microwave
headend. I got back into my techni-
cian van. And I sped back to Decatur
to do some more preventive system
maintenance.

introduced. “The Pathfinders™ are;
Hank Bradley; Dave Clark; Pete
Collins; Vic Davis; Ed Drake; Doug
Fuller; Tom Gleason, Jr.; Jerry Lmape;
Ron Marnell, Rob Marshall; Mike
Pandzik; Rex Porter; Les Read. Larry
Spangler; Dick Thiessen; Bob Weary
and Wendell Woody. ©1
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SCTE UPDATE

Technical Sessions Scheduled

will address some of the most important

For the Western Show challenges facing today’s broadband indus-
The SCTE will coordinate six technical try professionals. The SCTE sessions will
sessions at The Western Show in Ana- highlight current information from indus-
heim, CA, this month. These sessions try leaders on topics including cable
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modems, telephony and two-way systems,
as well as an update on governmental reg-
ulations in telecommunications.

SCTE President Bill Riker will lead a
discussion on new technical regulatory
developments being considered by the
Federal Communications Commission.
Representatives from the Federal Commu-
nications Commission and the National
Cable Television Association will be on
hand to review compatibility issues relat-
ing to broadband telecommunications.

SCTE At-Large Director Ron Hranac will
moderate a session titled “Two-Way Plant:
Traveling Down the Road to Success, in
Reverse.” Hranac, vice president of engi-
neering for Coaxial International, plans to
open the discussion on designing and
maintaining a two-way cable system.

Jay Junkus, president of KnowledgeLink
and an SCTE member, will mediate a dis-
cussion titled “Cable Telephony Today: Are
the Phones Ringing?” Junkus will provide
information to help cable operators pre-
pare for the growing collaboration between
the telephone and broadband industries.

A roundtable discussion of network man-
agement, led by TCI Director of Advanced
Network Management Van Macatee, will
feature the newest information on imple-
menting a proactively managed network.

A hot item on everyone’s mind these
days, cable modems, will be the focus of a
technical session led by Ron Wolle. Wolfe,
Regional Director for Cable Engineering,
will moderate a panel discussion about
the necessary skills and short- and long-
term strategies [or dealing with a complex
new set of job skills.

SCTEs director of training development
Alan Babcock will proctor written exami-
nations for Installer and all categories of
the Society’s Broadband Communications
Technician/Engineer (BCT/E) Certification
Programs. Western Show attendees can
also test their knowledge in SCTE’s
newest certification programs, Telephony
and Service Technician.

SCTE and NextLevel Co-Sponsor
“Broadband Insights 97

The SCTE and NextLevel’s Broadband
Network Group co-sponsored last
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month’s “Broadband Insights '97” in
Tampa, FL.

The two-day event, held Nov, 4 and 5 at
the Tampa Convention Center, was a non-
technical seminar designed to provide par-
ticipants with an intensive overview of the
advancement of cable technology. From
the early days of broadband to the future
of this dynamic industry, attendees
learned more about topics including ana-
log and digital signals, SONET, cable
modems, using the Internet and HDTV,
among others.

SCTE President Bill Riker kicked off the
event on both days with a discussion of
the Society’s efforts in providing training
opportunities and technical certification,
and developing industry standards. “SCTE
and NextLevel have been co-sponsoring
seminars (originally called ‘Cable Insights’)
around the country for several years in
order to better educate non-technical in-
dustry personnel about the technologies
that drive our business,” said Riker.

SCTE Fellow Member Wendell Bailey
presented “The History of Cable” and

“Cable Infrastructure.” NextLevel (San
Diego) Vice President of Business Devel-
opment Bob Rast and Vice President of
Customer Accounts for NextLevel’s Broad-
band Networks Group Charles Dougherty,
both national SCTE members, presented
sessions on advanced technologies..

SCTE Director of Standards
Speaks at ANSI ISP Meefing

SCTE’s director of standards Ted Woo,
Ph.D., was a key speaker during last
month’s meeting of the American Na-
tional Standards Institute Information
Infrastructure Standards Panel (IISP).

The IISP meeting, held Nov. 5-6 in
Alexandria, VA, was a forum enabling rep-
resentatives from various telecommunica-
tions industries to identify common issues
and interests encountered while sending
signals to the Residential Gateway.

In an overview of the broadband indus-
try, Woo discussed the SCTE Interface
Practices Subcommittee’s document on
recommended practices for on-premise
cable installation and performance.

“The residential environment for in-
formation and entertainment services
could undergo a major transformation
in the near future with the emergence
of several popular new digital devices,”
Woo commented. “Set-top boxes, cable
modems, digital video disk players,
personal computers and television
monitors will increase the presence of
digital technology while carrying a
promise of new or improved household
services.”

From the perspective of the cable in-
dustry, this new digital environment
could provide new opportunities for ser-
vices to be delivered to the aforemen-
tioned devices over cable television
networks, according to Woo.

SCTE’s “On-Premises Wiring for Digital
Signal Devices” standards document in-
vestigates the possibilities of the new digi-
tal environment in the home based upon
recent research among cable operators and
manufacturers regarding their digital
product applications and strategic visions
for the future. Cy

Integral recognlzed

as a high quality producer o

of CIC and MOD products...

WE'RE ALL YOU NEED WHEN
YOU'RE IN THE TRENCHES.

NOW OFFERS Empty Duct and

Pre-Lubricated Rope-In-Duct.
Integral's hew products offer:

Superior lubrication for cable/fiber placement.
Decreased labor cost compared to PVC.

Long term cable protection. Future upgrades.
When you are in the trenches, we'll pull you out.

é’—"[—& INTEGRAL

I 1-800-527-2168

1SO 9002

INTEGRAL CORP., P.0. BOX 151369, DALLAS, TX 75315-1369

DECEMBER 1997 « COMMUNICATIONS

Reader Service Number 39

. cuegsasl]

Integral's HOPE Empty Duct &
Rope-In-Duct. Your cable's
first choice.

TECHNOLOGY



RETURN
By Alex Zovistovich

A Ripening Apple and

A Stale BLT

admit it: | have no practical use for PCs. 'm o Macintosh guy. Typically, that would be o

secret you'd never tell anyone, like having three nipples. In magozines, it's OK, because

publishing’s o Mac world, That lesson needs to be learned by more vendors of cable modems,

Although most vendors, when prodded,
will grudgingly concede they have a Mac-
intosh model “in the works,” most seem to
treat Mac cable modems like a red-headed
stepchild. That’s a shame when you con-
sider the revenue-generating capabilities
available to cable operators who eventually
intend to use their HFC networks for en-
terprise-wide LAN and WAN applications.

Businesses that rely on creative desktop
applications, like publishers, advertising
agencies, and so forth, use Macintosh
hardware. They are also most likely to
need high-speed transfer and download
capability for large files (like magazine
pages, print advertisements, music, etc.).
Are you getting the big picture here?

Well, the Macintosh contingent seems to
be making some headway. In early Novem-
ber I was invited to a demonstration of a
new cable modem product line from 3Com,
the company that owns U.S. Robotics. USR
is one of the biggest producers of analog
modem products, cranking them out at the
rate of 40,000 or so every day. These folks
are coming out with a Mac cable modem by
spring. But more about that later.

Through USR, 3Com will be making a
massive push into the cable modem mar-
ket, selling to operators initially, with retail
sales of the products expected by early next
year. The U.S. Robotics Cable Modem VSP
and VSP Plus will be available at retail out-
lets before spring, at a price point of $199.
Charter, Century, and Suburban are among
the operators who will be announcing their
broadband data services using these Multi-
media Cable Network Systems (MCNS)-

compliant devices. Macintosh models (out-
board only) are slated for introduction at a
price in the mid $300s.

The company has some lofty goals: By
the end of 1998, 3Com intends to be first
in market share in the industry. Longer
term, their plans center around their “3 by
3” goal of cranking out one million cable
modems per month by the year 2003. If

“Two years later,
we're sfill waiting for
their highly-fouted
inferoperability specs.”

you think that's unrealistic, consider that
their analog business is already producing
40,000 telco modems every day, or 1.2
million modems per month. That ain't hay.
The MCNS specification is helping move
cable modems along, no doubt. Even late
entrants in the game have seen the wisdom
of making MCNS-compliant modems. The
week before Thanksgiving, Terayon an-
nounced a new modem that offers MCNS
operability as part of its “standards-en-
hanced” package that they say delivers 30
Mbps both downstream and upstream.
What else is hot? Interoperability. Bay
Networks (which owns LANCcity) and
3Com have entered into an agreement to

work toward further compliance with the
MCNS specification. Let’s hope they have
better luck than the Broadband Link Team
(BLT) from the Western Show in ’95, which
included the likes of Lucent Technologies.
Two years later, we're still waiting for their
highly-touted interoperability specs.

Of course, that group unwittingly under-
mined cable’s own efforts at standardization.
CableLabs made sure that BLT was toast,
hold the mayo. Richard Green told CT at
the time in no uncertain terms: Cable oper-
ators would drive cable’s standardization ef-
forts. This time, the arrangement among the
vendors is better received, basically because
it supports the MCNS standard. Not sur-
prisingly, CableLabs is quoted extensively in
the joint Bay/3Com press release.

Anyway, all of this brings us back to the
Macintosh cable modem “in the works”
from USR. This is supposed to be an exter-
nal box with an Ethernet connection. The
Mac version will have a maximum data
throughput capability of 10 Mbps. The folks
at 3Com explained that the cost difference
between its PC and Macintosh versions (at
150 bucks, that’ not chump change) is due
to differences in construction of the two
modems. PC boxes can use the memory and
processing power of the computers CPU,
making it easy to keep costs controlled. Mac
units will be sold only as outboard peripher-
als. Power supplies, processing and memory
need to be built into the devices themselves,
driving up costs. (Who do 1 have to call
about this: Apple? U.S. Robotics? Other ven-
dors? Cable operators?)

Am ] the only person who thinks that
the cable modem market is bigger than
just PCs? Helle? Cp

Alex Zavistovich is executive editor
of “Communications Technology.”
He can be reached in Potomac, MD,
at (301) 340-7788, ext. 2134.

20 DECEMBER 1997 « COMMUNICATIONS TECHNOLOGY



cem-it Commander 6° Version Il Modulator

™

SALES OFFICES &
N E x ,‘ WAREHOUSES
ﬁ "t)vald.bﬂn d Atlanta, GA
I 800-787-2288
Gl?ou i Carson, CA INTERNATIONAL
p 800-222-0055 SALES & SERVICES
Cleveland, OH
800-858-0830 Buenos Aires,
i ' ] 1 Argenting
> the world’s leading sy lier of CATY Dallas, Tx g
.cs g supp 4 888-427-1144 54°1-375-4377 Sales
] ] ’ Deerfield Beach, Fi 541-582-9695 Services
€quipment, is proud to offer Gl/NextLeyel s So0.gmns Samtinga s
- ] . Mt. Laurel, Ny 56-2-335-2070
cem-11 Frequency Agile Modulator The Cém-11 800817430 Sao P, e
55-11-246-9994

Operates in the 50 to 1000 MHz tuning range. It is
network manageable ang DC power capable. I has
an integrated BTSC Stereo encoder, I provides local
control vig g user-friendly front panel LED interface.
And it is compatible with commercigl scrambling

Systems, offering an IF input connection.

Reader Service Number 84

IS
[TOCHU Cable Services Inc.
=t LADIE oervices Inc,

Integrity o Commitment o Service



.HRANAC—Notes for the TechpRERESER:

By Ron Hranac

A Unique Approach to
Reverse Path Testing

ack in October | had an opportunity to spend an afternoon visiting The Holtzman Com-

pany’s Tom Williams. Tom has done quite a bit of work characterizing two-way sys-

tems, and recently completed development of some very interesting methods to fest reverse

path performance.

His methods are based on what he calls
burst-mode data capture, and allow one to
easily evaluate such things as overall sub-
scriber drop shielding from outside the
home, and testing the network itself for
upstream frequency response, phase re-
sponse, and group delay.

The required equipment for most of these
measurements includes a reference signal
transmitter unit, digital signal acquisition
unit, a PC, and signal processing software.
The Holtzman Company manufactures the
reference signal transmitter and the signal
processing software. You supply the PC—a
100 MHz or faster Pentium is recommend-
ed—and digital signal acquisition unit. This
latter item can be a low cost 60 MHz digital
oscilloscope such as a Tektronix model TDS
210 with the TDS2CM communications ex-
tension module. If you want to do in-field
drop shielding tests, you'll also need Holtz-
man’s “Cable Clothespin.”

Let’s start with network testing. I was
particularly impressed with the ability of
Tom’s method of measuring reverse path
group delay, and to a lesser extent phase re-
sponse (frequency response measurements
are probably more conveniently done with
existing reverse sweep equipment). When [
think of group delay and phase response
measurements, vector network analyzers
come to mind. Network analyzers are es-
sentially very sophisticated and expensive
bench sweep systems normally used in lab
environments. Unfortunately, there really
isn't an easy way to use a network analyzer
to measure an operating cable TV system’s

[

reverse path. You'd need to connect one
test lead to the headend upstream receiver,
and the other test lead somewhere out in
the field. Not real practical.

Burst-mode data capture solves this
dilemma. Here’s a brief overview of how it
works. The reference signal transmitter
first generates a 5 microsecond duration

“There really isn’t an
easy way fo use a
nefwork analyzer fo
measure an operafing
cable TV system’s
reverse path.”

sine wave at 25 MHz, which is used to
trigger the digital oscilloscope. This trig-
ger signal is followed by an 18 microsec-
ond duration burst reference signal,
which is what is actually used for net-
work characterization. The digital oscillo-
scope, which was triggered by the initial
25 MHz sine wave, receives the burst.
The received burst is then processed on
the PC using Holtzman’s signal process-
ing software in order for the user to ob-
serve the frequency response, phase and
group delay information.

In a typical application, you would start
in the headend by connecting the reference
signal transmitter directly to the digital os-
cilloscope with a two-way splitter. One leg
of the splitter is connected to a 25 MHz
bandpass filter and the digital oscilloscope’s
trigger input. The second leg of the splitter
is connected to the digital oscilloscope’s
primary input. Next, you push the refer-
ence signal transmitter’s test button, and
store a reference signal in the digital oscil-
loscope/PC setup. Now you can go out into
the network somewhere, say an end-of-line
location, and connect the reference signal
transmitter to an unused tap port. Push the
transmitter test button, and the trigger and
burst reference signal will be sent back
through the network to the headend. After
a few seconds of manipulation by the PC
(actually some very complex digital signal
processing including Fast Fourier Trans-
form), the test results will be available.

The importance of good frequency re-
sponse is fairly well understood, but why
should you care about group delay? Before 1
go on, this might be a good time to provide
a simplified explanation of just what group
delay is. Consider any signal transmission
“network,” whether it’s a simple bandpass
filter, a headend processor, or the entire 50-
750 MHz forward or 5-40 MHz reverse
spectrum. Ideally, if you're transmitting
multiple frequencies through a device or
network, you want all of those signals to ar-
rive at the output or receive end at the same
time—assuming, of course, they were all
transmitted at the same time. If they don't
arrive at the output or receive end simulta-
neously, the time difference between when
one arrives and the other arrives is called
group delay, and is often measured in
nanoseconds. A nanosecond, by the way, is
a billionth of a second.

One type of group delay cable operators
are most familiar with is chrominance to
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luminance delay inequality. When this oc-
curs, a TV channel’s chrominance infor-
mation and luminance information arrive
at the TV set at slightly different times. If
its severe enough, the visible result is the
so-called funny paper effect, where the
color doesn’t exactly line up with the out-
line of the image.

With data transmission, excessive group
delay can cause an increase in the bit
error rate. Group delay is usually worst at
band edges, especially near the diplex fil-
ter rolloff region. General frequency re-
sponse problems (ripples, suckouts, etc.)
will cause unwanted and sometimes ex-
cessive group delay. The solution is to
sweep both the forward and reverse plant,
and to keep frequency response as flat as

“With data
fransmission,
excessive group delay
(an cause an increase
in the bit error rate.”

possible. Forget multi-carrier alignment
techniques—they simply don’t provide ad-
equate response resolution.

So how much group delay is too much?
Most cable modem manufacturers will war-
rant the bit error rate (BER) performance of
their equipment, at least as it relates to
group delay, if the overall reverse path group
delay from subscriber to headend does not
exceed about 70 to 200 nanoseconds. Above
the specified group delay threshold, the BER
can in some cases degrade fairly quickly.
Check with your particular data equipment
manufacturer for more information.

1 mentioned earlier that burst-mode data
capture also can be used to perform in-field
drop shielding integrity tests. To do this, you
need to disconnect the drop at the tap, and
connect that end of the drop to a moderate
length jumper that is connected to the digi-
tal oscilloscope. Alternatively, a directional
coupler can be inserted in the drop near the
tap for this test. The reference signal trans-
mitter will provide the trigger and burst as

before, but for this measurement the burst is
coupled onto the drop’ outer shield with a
device Tom calls the Cable Clothespin. For
the auto mechanics among you, the Cable
Clothespin resembles the clip-on inductive
pickup used with a timing light.

If there is a shielding discontinuity from,
say, a loose connector at the side of the house,
the burst will travel along the outer surface of
the cable shield as a common mode current,
and it will enter the cable through the discon-
tinuity and come back to the digital oscillo-
scope via the drop’s center conductor. A
notebook PC can be used for on-the-spot sig-
nal processing of the signal received by the
digital oscilloscope. The displayed result is
the approximate shielding integrity over the
reverse path frequency spectrum, as well as
an approximate distance to the problem.

Tom has confirmed the validity of this
particular measurement in a battery of
drop tests performed in a number of sys-
tems. The results confirm many of the
things I've been preaching in this column.
Ingress gets in via loose connectors, cor-
roded connectors and drop components,
poorly shielded TV sets, cheap coax in-
stalled by the subscriber, etc. No surprises
here. One interesting observation is that
reverse path ingress via the drop is very
frequency dependent. This means that
lesting at a single frequency is not an ef-
fective indicator of shielding integrity over
the entire reverse bandwidth.

Tom is preparing a white paper on some
of his recent drop shielding testing. He
has authored others on the use of burst-
mode data capture for frequency, phase
and group delay measurements. Burst-
mode data capture can be used for other
measurements such as spectrum monitor-
ing for impulse noise, too. While visiting
with Tom, I had a chance to verify the ef-
fectiveness of common mode chokes and
other neat reverse path tricks. For more
information, contact Tom Williams at The
Holtzman Company, 6423 Fairways Drive,
Longmont, CO 80503, (303) 444-6140,
fax: (303) 444-7698. Tom can be reached
via e-mail at thwill@concentric.net. C7

Ron Hranac is senior vice president, engi-
neering for Denver-based consulting firm
Coaxial International. He also is senior tech-
nical editor for “Communications Technolo-
gy.” He can be reached via e-mail at
rhranac@aol.com.
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Hows tc provision your hub sites within
budget and space requirements

THE SOLUTION

Gemini Upconverters from Barco

Saves space and reduces costs in your hub
site with no compromise in signal quality
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—Gemini Upconverters are an ideal alternative

to conventional modulators for hub sites on a
fiber ring network.

e Two Gemini Upconverters can be housed in
a space one rack unit high.

e Significant cost savings when compared to
conventional modulators.

e Accepts analog or digital IF signals and converts
~—them to RF with no reduction in signal quality

e Remote control, auto-leveling and built-in
diagnostics are standard.

e Tuneable and fixed frequency models
are available

Find Out More!

Gemini is just one of the many BARCO headend
solutions that make broadband CATV networks
more flexible, efficient and reliable. And, like
all BARCO headend equipment, Gemini can be
remotely monitored and controlled by ROSA,
BARCO’s CATV network management software.
For additional information, visit our Web site at
www.barco-usa.com or call 770/218-3200.

BARCE®

3240 Town Point Drive

Kennesaw, GA 30144

Tel: 770/218-3200
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By Justin J. Junkus

Another Route to Telephony

long the same lines as lust month’s column, this month we are going to look af an al-

fernate way that o cable company can become the phone company for its subscribers.

Last month, we looked at the alternate technology of Internet telephony and its limitations. This

month, we will be looking af an alternate sirategy for implementing what has become almost con-

ventional technology — hybrid fiber/coax (HFC).

As most of you know, HFC is one of
two technologies that brings fiber closer
to the subscriber. (The other is
switched digital video, or SDV.) The
typical HFC configuration for telephony
begins at the telecommunications
switch with an electrical or optical con-
nection from the switch to a host digital
terminal, or HDT. The HDT can be co-
located with the switch, or remotely lo-
cated at a hub. The HDT is where the
switch’s inherent signaling is converted
to RE Once converted to RFE, the tele-
phony electrical signals can be com-
bined with other RF signals. These
signals are then be converted to optical,
and sent out towards the subscribers on
fiber media.

The key word here is towards, and not
to. Before the signal reaches the sub-
scriber, it passes through a fiber node,
that may serve up to 500 homes. The
fiber node is located close to the sub-
scriber, and its output media toward the
subscriber is coax. Hence the name hy-
brid fiber/coax—fiber from the HDT 10
the fiber node, coax from the fiber node
to the subscriber.

The typical HFC implementation strate-
gy is to upgrade plant for 750 MHz, two-
way service, and then offer telephony (or
high-speed data) service to subscribers as
the distribution plant to their locations is
service-ready. For many operators, this is
a major commitment of time and money.
For small operators in particular, the com-
mitment often requires several years of
planning before actual service offering,

Now, let’s begin to talk about an alterna-
tive strategy for implementing telephony
over HEC. It tends to apply more to small-
er, rural operators. In many cases, these
business people now provide both cable
TV and telephony, albeit sometimes over

“Something as simple
as loose shieldin
on a doityourse
F-connector can
degrade voice quality
on the telephony side
of the HFC system.”

different systems. A lot of times, this is
done through separate companies with
common ownership. In a situation like
this, implementing telephony on an HFC
system means migrating subscribers from
twisted-pair, narrowband telephone ser-
vice to broadband telephony on the cable
side of the business.

There can be many ways to accomplish
such a migration. The most often used
strategy, however, is to first move telepho-
ny traffic to the cable system in rural or
outlying areas. It is in these locations that
upgrading cable TV plant also saves costs
in maintenance and dispatch. Another

reason for targeting rural subscribers is
the high cost of extending copper twisted-
pair to these areas.

This is exactly the way it happened at
the Oneonta Telephone Company (Otel-
co) in Blount County, AL. Otelco, which
has 7,100 telephone subscribers, 2,500
cable TV subscribers, and 200 data cus-
tomers, operates both a traditional twist-
ed-pair telephone network and an HFC
video distribution network. Otelco’s twist-
ed-pair telephony network was near ca-
pacity. It had been forced to deny its
customers any more than one line, and
had to severely limit growth in newer, ex-
panding residential areas.

To overcome this problem and conserve
copper cable, Otelco installed a Philips
Crystal Line HFC system on the cable TV
side of its business to offer telephony in
remote service areas, where it was already
providing cable service. It is using rede-
ployed copper facilities to serve telephony
customers closer to their telephony cen-
tral office. This strategy assists the compa-
ny in several ways. In its more remote
serving areas. it is able to provide all ser-
vices over one, rather than two, plants,
saving truck dispatch and maintenanee
costs. In these areas, it is also able to offer
a range of new broadband services, such
as data connectivity, thereby generating
revenue from: other applications. As an
extra benefit, but in many cases just as
important, copper redeployment saves it
the costs of new twisted-pair for those
subscribers still on the conventional tele-
phony system.

The Otelco system illustrates how migra-
tion of telephony to a broadband service
provides other migration opportunities.
The subscriber interface unit in this system
has a data interface that accepts a 128 kbps
input from a customers PC, without re-
quiring a modem. Since rural customers
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are often candidates for home offices, this
capability could be extremely valuable to
them. Although it is not a high-speed cable
modem offering, it introduces subscribers
to data speeds above those available from a
telephony modem. Increased data speed
tends to be addictive, because data users
typically expand their applications rapidly.
This need for “more” can open the door 10
cable modem service when it makes sense
for the system operator to offer it.

Note that the key word in this strategy
for implementing telephony over cable is
migration. Rather than attempting to
move everything to HFC immediately, the
operator is able to implement a strategy
that begins cash flow for services during
system upgrade.

Of course, even with a migration
strategy, all the usual caveats that go
with an HFC system still apply. The re-
verse path is the weak link in an HFC
system. Ingress must be minimized, and
in many cases, that means re-educating
the subscriber. Study results released by
CableLabs about a year ago indicate that
70% of ingress problems occur between
the network interface device and sub-
scriber equipment—in other words, on
the customer premises. Subscribers need
to understand that incorrect wiring on
either the video or telephony side of
their system will affect the quality of
telephone transmission. Something as
simple as loose shielding on a do-it-
yourself F-connector can degrade voice
quality on the telephony side of the
HFC system.

All of this points to the importance
of planning, For migration to work, an
operator needs to plan where and when
it should start. The system technical per-
sonnel need to plan their technical train-
ing so they can be prepared to support the
new technology. Finally, the system cus-
tomer service personnel need to plan their
responses to subscriber questions and re-
quests for service, with an understanding
of when and where new services will be

Pa

available. Cp

]ustm ] ]unkus is Prestdent of Knowl-
edgeLink Inc., a training and consulting firm
specializing in the cable telecommunications
industry. To discuss this topic further, or to
find out more about KnowledgeLink Inc., you
may e-mail him at jjunkus@aol.com.
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T H E

By Terry Wright

The Long and Winding Road

To Standards-Based Technology

urely, whoever coined the phrase “may you live in inferesting times” was visualizing

today, with ifs infriguing combination of the Internet, cable modems, high-speed data ser-

vices, and the related underlying plurality of standards and agendas. The race appears fo be on

fo eliminate that little hourglass your computer displays as it awaits the arrival of Internet con-

tent you have requested.

In fact, the “eliminate the hourglass”
opportunity is so compelling that the
North American cable industry has pro-
duced its own specification-turned stan-
dard. (After all, high performance
Internet/data services represent substan-
tial incremental revenues, and we can’t
forget that the telephone industry has
its own ideas to eliminate the little
hourglass with advanced digital sub-
scriber line technologies.)

Tired of waiting for traditional stan-
dards-making bodies like the IEEE
802.14 WG to produce a viable cable
modem solution standard, and sensitive
to the competitive threat mentioned
above, a group of North American cable
operators (and related entities) formed
the Multimedia Cable Network System
(MCNS). The goal of this group was to
quickly develop a cable modem solution
purchasing specification. While devel-
oped in a proprietary environment, this
goal was accomplished earlier this year,
yielding the MCNS Data Over Cable Ser-
vice Interface Specification, or DOCSIS.

Most of us are aware that numerous
cable modem suppliers are racing to pro-
duce cable modem solutions compliant
with MCNS DOCSIS. But how many of us
understand the nature and relevance of
DOCSIS, how it came to represent the
United States recommendation to the In-
ternational Telecommunications Union,

its status, potential future, and where it
fits within the global standards arena?
Why is the standards topic important at
all, or is it?

“Common
components such as
line encoding chips

and conneciors,

included across
numerous vendor
offerings tend to
drive costs down.”

Building the capability to deliver ad-
vanced data services over cable net-
works is analogous to building a house
in which you intend to reside—both are
serious, complex undertakings. All the
solution piece parts must be up to code,
and material and services from different
suppliers must fit together smoothly.
Further, the relative cost of deploying
high-quality advanced data services ca-
pability is similar in scale to the cost of

DATA|

a modern new home to a typical new
homeowner’s budget. In building a
home, code for such things as electrical
wiring and service, plumbing, materials
rating, and safety requirements are
typically set by government bodies. Ar-
chitects take these standards into con-
sideration as they design the house and
develop blueprints for implementing
that design. Building a sophisticated
data services delivery capability is much
the same. Operators should rely on un-
derlying technical standards whenever
available. Where none are available,
such as was the case with cable
modems until recently, operators are
faced with a serious dilemma.

Choosing a proprietary cable modem
solution introduces potential supplier
dependence issues, and due to the lack
of common componentry in proprietary
solutions, limited production volumes
will likely keep costs high as compared
to standards-based products. However,
proprietary solutions can be the most
advanced and reliable, offering the
greatest service diversity, reliability, and
revenue potential. But these are typical-
ly short-lived advantages. A self-feeding
phenomenon tends to evolve after a
standard has been defined. This typical-
ly accelerates market acceptance of stan-
dards-compliant products due to the
economics of basic standardized func-
tionality such as basic Internet access.
This in turn drives higher penetration of
those products, which gets the attention
of a wider development community,
who then add the features, functions,
and other enhancements previously only
found in proprietary solutions. The re-
sult is usually interoperable products
across a wide market base, versus isolat-
ed pockets of varying capabilities in spe-
cific markets. >»
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The economic argument for standards
is easily visible through the Ethernet
example; network interface cards
(NICs) can be attached to Ethernet
local area networks (LANs) worldwide,
and their declining costs over time re-
flect this universal applicability. But be-
cause standards are important,
especially in complex technical envi-
ronments, it is equally important to un-
derstand the various characteristics of a
proposed standard that can affect its
stability, support base, and related
longevity. Space does not permit an in-
depth examination of these attributes
and characteristics for any specific tech-
nical standard. However, in the area of
cable modem standards, some level of
insight into the potential of various
standards might be gained through an
examination of the evolution of two
competing standards of relevance to the
cable industry. The following “winding
road” event chronology is indicative of
the “interesting times” we live in, espe-
cially since the continuing evolution of
these efforts will very likely have a
great deal of impact on the equipment
you might deploy to enable data ser-
vices delivery.

As background to the event chronol-
ogy below, you should know that most
developed countries maintain govern-
ment-sanctioned entities for the pur-
pose of developing country positions,
and related technical standards recom-
mendations, to be considered and
hopefully adopted formal international
standards bodies. These groups adhere
to an “open due process” policy where
anyone may join and contribute. In the
United States this function is governed
by the State Department through the
American National Standards Institute,
which is a parent group for a variety of
Working Groups such as the Institute
of Electrical and Electronic Engineers,
Committee T1 (consisting of the sub-
groups: T1A1, TIMI, T1Pl, etc.), and
the Society of Cable Telecommunica-
tions Engineers. The IEEE body is the
group that created the Ethernet/802.3
and Token Ring 802.5 standards,
among others.

A key and often frustrating aspect of
the IEEE 802.14 WG agenda is its liai-
son efforts with other key standards
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groups and consortiums. For example,

the 802.14 WG regularly liaisons with

the asynchronous transfer mode (ATM)

Forum’s Residential Broadband Group,

as well as the Digital Audio-Visual

Council (DAVIC), not to mention other

IEEE groups.

The SCTE, receiving ANSI accredita-
tion in late 1995, adopted the MCNS
DOCSIS specification as its standard, and
recently pushed it through the U.S. State
Department Study Group D to be submit-
ted to the ITU as the United States posi-
tion on the topic of cable modems.

The MCNS is a closed group. Its mem-
bers must execute non-disclosure and in-
tellectual property agreements as a
condition of membership. It is generally
considered an industry consortium similar
in concept to the ATM Forum, although
far narrower in scope and membership.
Many members of IEEE 802.14 WG are
also members of MCNS.

* In early 1994, the IEEE 802.14 Working
Group (WG) solicited the involvement
of the top fifty MSOs (and CableLabs)
to participate in the development of
cable modem solution standard. (Re-
sponse was very limited, due primarily
with the cable industry’s lack of aware-
ness of data services issues. No MSOs
joined 1IEEE 802.14)

* From its inception to late 1996, the
IEEE 802.14 WG gains participants
from around the world, reaching a
voting membership peak of 136 indi-
viduals in March, 1997. In addition to
technical consideration of various
physical (PHY) and media access con-
trol (MAC) approaches, as well as as-
pects of compatibility with various
installed legacy technologies, 802.14
WG spent considerable time (across
many meetings) attempting to resolve
conflicting approaches for forward
error correction (FEC) and interleav-
ing issues advocated by dominant set-
top box suppliers. Technically, the
debate was between ITU-T J.83 Rec-
ommendation Annex A (supported as
well by the European-dominated
DAVIC consortium and one significant
U.S.-based set-top converter manufac-
turer) and ITU-T Recommendation
J.83 Annex B (supported by most
North American cable operators and
another U.S.-based set-top converter

manufacturer).

* Representatives of the North American
cable industry, and CableLabs, issue a
letter (September 1996) to the [EEE
802.14 WG, requesting that the WG
focus its efforts on developing an “ATM-
based” cable modem solution standard.

» MCNS DOCSIS “purchasing specifica-
tion” development effort announced by
MCNS, much to the surprise of IEEE
802.14. MCNS will focus on developing
a cable modem specification to provide
“packet data services” (i.e., “not” ATM-
based) in support of residential Internet
services market.

+ [EEE 802.14 continues to address the
industry’s stated need for an ATM-based
standard.

» Spring '97 MCNS DOCSIS specification
is frozen, and submitted 1o SCTE.

“High-performance

residential Infernet

access demand is
already here.”

* MCNS DOCSIS balloted by SCTE's DSS
and approved as an SCTE standard.

* MCNS DOCSIS submitted to the State
Department’s Study Group D and ap-
proved as a US position to the ITU.

* MCNS DOCSIS submitted to [TU-T
Study Group 9.

* MCNS DOCSIS passed to rapporteurs
for the recommendation on cable
modem technology.

* MCNS DOCSIS to be included in a new
draft recommendation by Study Group 9
in Madrid in November for considera-
tion by administrations.

¢ Upon a positive determination, MCNS
DOCSIS to be approved as a new ITU
recommendation in March 1998 in
Geneva.

« [EEE 802.14 WG is currently reviewing
comments on its first ballot draft.

There is a potentially serious issue
confronting the MCNS-DOCSIS-SCTE
standards-setting effort in the area
of document ownership. Due to the
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traditional “open due process” policy
maintained by traditional formal stan-
dards-making bodies such as the IEEE,
document ownership has never been an
issue: the work product of these bodies
is the property of the body producing
it. In the case of MCNS-DOCSIS-SCTE
effort, the document approved by the
SCTE as its standard, and subsequently

submitted to the State Department

as the U.S. position on the topic, is still
owned by the MCNS consortium, a
private closed entity. It is unknown
how the ITU will view this issue. Fur-
ther, many standards typically undergo
revision from time to time in order to
improve performance, reduce costs,
and/or otherwise enhance the offering
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to better fit the market’s needs.

For example, Ethernet’s 10BaseT
PMD option was the result of such a
revision, and allowed the market to
enjoy the costs savings and conve-
nience of Ethernet performance over
standard twisted-pair telephone wire.
In the case of DOCSIS, the SCTE has
no rights to revise and/or alter the
standard it has adopted. This could
prove to be a formidable obstacle to the
longevity and overall success of the
DOCSIS specification.

At a recent meeting of the IEEE
802.14 WG, considerable discussion
was devoted to the effort to date, the
scope and focus of the effort, and to the
Working Group’s future agenda. There
have been discussions in both the SCTE
and IEEE bodies regarding a conver-
gence of DOCSIS and 1EEE 802.14 stan-
dards, with the general consensus being
that IEEE 802.14 represents the “next
generation” cable modem standard,
while the DOCSIS addresses the imme-
diate high-speed residential Internet ac-
cess connectivity needs. While the
interests of both groups seem to be in
addressing the needs of the market, the
ownership issue described above could
be a serious stumbling block.

In conclusion, while vendors scram-
ble to deliver MCNS-DOCSIS compliant
cable modems, the IEEE 802.14 WG
continues its focus on responding to
the requests of the cable industry as
conveyed in the September, 1996 letter.
The ability to deliver committed infor-
mation rates and related classes of ser-
vice represents a key element of the
cable industry’s ability to respond to the
growing demand for commercial and
work-at-home service solutions.

However, high-performance residen-
tial Internet access demand is already
here. Hopefully, the true benefactor of
both of these efforts will be the market-
place, the cable operators delivering ad-
vanced services, and the suppliers of
advanced technologies based on the
standards under consideration and de-
velopment. As I said before, we do live
in interesting times.

Terry Wrig‘ht is chiefrtechnology ofﬁcer at At-
lanta-based Convergence Systems Inc. He can
be reached at (770) 416-9993.
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SCTE ON BE;8amueN:
By Alan Babcock

Training vs. Certification

ow would you describe the difference hetween training and certification? Can you have

one without the other? Do you have to get trained fo be certified? What does certifica-

fion mean 1o you, your company and your franchise authority? | want to share my answers to

these questions.

What is the difference between training
and certification? One definition of training
according to Webster is “to make prepared
(as by exercise) for a test of skill.” This im-
plies that one must become trained before
taking a test of skill. When you think
about it, why would you take a test if you
weren't trained or educated to the point of
having a reasonable chance to pass that
test? All through our lives, we have to take
tests, and whether we realize it or not, we
get trained before we take the test. An ex-
ample is getting a new driver’s license after
moving out of state (or country). I've been
driving for years, but 1 still get the book
from the department of transportation be-
fore taking the driver’s license exams.

Certification can mean many things. 1
have known a great number of people who
get hung up on the possible legal ramifica-
tions of “certification.” Certification can in-
deed have legal connotations, but we don't
want to lose sight of the intent of certifica-
tion. We need to look to the rules around a
specific program to understand what certi-
fication means relative to that program. For
example, the rules for the Broadband Com-
munications Technician/Engineer (BCT/E)
Certification Program state that certifica-
tion is “the formal recognition by a cog-
nizant peer group of the demonstrated
accomplishment of proficiency with and
the comprehension of the uniquely defined
body of knowledge at a point in time.” In
English, this means that an individual has
mastery of the content of an exam that has
been written by a recognized group of ex-
perts from the industry.

Can you have training without certifica-
tion or certification without training? Yes.

Many people attend college or trade
school, study correspondence courses,
read textbooks and magazines or other-
wise get the education or training they
need to be successful. They do all of this
and perform well on the job without ever
participating in a certification program to
get recognition of their knowledge or
skills. 1 have a very good [riend who com-
pleted medical school and then elected
not to take the state medical exams to get
certified to practice medicine. He now
works at a newsstand selling magazines
and newspapers. I also have known peo-
ple who can pass exams without ever
studying the material that is included.
Fortunately, most medical exams are too
tough for that. Many of you know people,
however, who passed their Federal Com-
munications Commission license exam
without knowing the first thing about the
final RF output of a radio transmitter.

Certification is not training, but most of
us need to obtain training or education to
successfully pass a certification exam. Ap-
proximately 70% of Society of Cable
Telecommunications Engineers certification
exams are failed on the first attempt. 1
think this is because candidates don't think
they need to get educated on the things in
the exams first, or they think they already
know most of the technical content.

What does certification mean to you,
your employer or anyone else? The honest
and sad answer is that it might not mean
anything. This is changing rapidly. Many
individuals state they have not received
anything tangible after achieving certifica-
tion. 1 even know of one person who got
fired after becoming the first Broadband

Certified Engineer (BCE) in his company.
Upon reflection, however, all of these in-
dividuals say they believe strongly in the
program and have a great deal of personal
pride in being “certified.” Most of the peo-
ple I have spoken with achieve what oth-
ers only dream of. They see certification
as a way to prove to themselves that they
are capable of passing the exams.

The number of individuals enrolling in
the BCT/E program has remained steady or
has decreased over the past few years. Does
this mean that the people who haven't en-
rolled are not self-motivated to participate?
That they expect something else as an ex-
ternal reward? Today, many MSOs are offer-
ing significant financial rewards to
employees who successfully pass individual
exams or attain full certification. Many
companies advertise “SCTE Certified Can-
didates Preferred” in job postings. Some
franchise authorities require technical re-
ports on system performance be submitted
by BCEs.

A significant key to continued success
for SCTE certification programs revolves
around the requirements for recertification.
Candidates must prove they are staying
current in the technology of the industry to
maintain certification. The current sched-
ule for recertification is three years. Cer-
tainly we see the importance of keeping up
with technology in the broadband telecom-
munications industry. SCTE understands
the difficulty of getting training for the sub-
jects covered by the certification exams.
Watch for enhanced training programs
over the next few months that will improve
your chances for success in the various
SCTE certification programs. Cp

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be reached by
e-mail: ababcock@scte.org.
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INTERVIEW WITH A s

By Rex Porter

Talking with TCI5

lony Werner

ony Werner is senior vice president of engineering and technical operations for Tele-

Communications Inc. This marks Werner's 20th year in the cable industry. He has pub-

lished multiple technical papers and is an active member of the Society of Cable

Telecommunications Engineers, the National Cable Television Association and CableLabs.

Communications Technology: TCl is a
complex and broad telecommunications
provider that has, with its market leader sta-
tus, encountered as many challenges as op-
portunities. As a leading technical executive
at the company, how do you balance and
support this fast-paced environment?
Werner: My current job is a huge respon-
sibility, which I take very seriously, and
while it is fast paced and high pressure at
times, I don't think that it is different than
what most of my industry colleagu’s face.
Everyone in our business thrives on the
challenges and the fast paced technology
curve that we are a part of. I believe that
this enthusiasm is a key differentiation be-
tween our industry and others.

CT: Could you discuss the “OpenCable”
project and the new generation of set-tops
and how they will benefit TCI?

Werner: The OpenCable project is an in-
dustry project that will benefit several in-
dustries and ultimately the consumer. In
doing so, OpenCable will also benefit TCI.
Standards in this area mean a lot and
OpenCable holds out several promises, in-
cluding lower cost terminal devices, in-
creased functionality, interoperability,
bridging of the Internet and the living
room, rapid development of new applica-
tions and a retail strategy, 10 name a few.
This initiative can have a significant, posi-
tive impact on the future of this business.

CT: Hows the rollout of digital services com-
ing along throughout the TCI properties?

|38

Werner: The digital roll out is going
extremely well. Thanks to David Beddow
and his group at Headend in the Sky
(HITS) we have a solid product on the
satellite that is employing sophisticated,
statistical multiplexing techniques to maxi-
mize our capacity. Secondly, thanks to all of
the fiber that we have deployed over the
last several years, we have been able to
greatly reduce the number of downlinks re-
quired to launch the service. We are well
along the way with the required downlinks
and headend upgrades and at this point,
we do not see any speed bumps, let alone
roadblocks, to launching this product.

CT: Much like the “chicken and the egg,”
many companies seem to think they have to
choose either data transmission or digital TV
in 1998. What’s your view on these services?
Werner: 1 do not see this as an either/or
decision. In fact in several ways they are
complementary. Return plant, for exam-
ple, greatly enhances both services. It of-
fers a critical dimension to high speed
data services and greatly reduces installa-
tion times for digital TV services. Digital
TV offers its own standalone revenue
stream, greatly increases subscriber satis-
faction and provides a strong competitive
response to direct satellite.

Digital TV can be offered on conven-
tional systems as well as on hybrid
fiber/coax (HFC) systems. High speed
data on the other hand requires a certain
degree of fiber, two-way plant and some
staff training. While it requires more in

Tony Werner

the way of network capability, it also pro-
vides a standalone revenue stream. Both
are powerful technologies that enable new
services and revenue streams. They should
not be poised as an either/or.

CT: How has the outlook toward telephony
changed? Does it scem that our industry has
backed away from providing telephone ser-
vices over the past few months?

Werner: | am not sure that the industry
has backed away from telephony. Several
operators simply believe that IP (Internet
protocol) telephony provides a better
business model than conventional POTS.
IP telephony can leverage off of our evolv-
ing data networks and has the potential to
offer several value-added services that are
not practical with conventional telephone
technologies. We do know that telephony
sells. Time Warner is proving this in
Rochester and we are proving it in Hart-
ford. The technology works and cus-
tomers like an alternative.

CT: TCl is one of the few MSOs whose chair-
man is an engineer. And Leo Hindery 1s con-
sidered a superior cable man by every cable
pioneer I have spoken with. Whats it like to
work with these two who really understand
what you need and why you need it?
Werner: I am fortunate to be able to work
with both of these individuals. Your latter
point cuts both ways though. Both Leo
and John know what we need and why we
need it, but on the other side they also
know what we don’t need and why we
don't need it. Seriously though, you do
have to be rock solid on the issues when
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The Best of Both

Tips on TV-Centric

Video and Internet Services
By Bill Wall

the indusiry from the competition.

This can be done by offering services that
take advantage of the two-way hybrid
fiber/coax (HFC) plants that are being
rapidly installed. Satellite-based DBS sys-
tems make use of digital as a bandwidth
enhancement only: the ability to offer a
large number of channels cost-effectively.
Cable could do the same and offer digital
as a “me t00” service with no strong ad-
vantage over DBS, or they can offer digital
video as part of an enhanced network and
TV-centric service.

The Internet is becoming a source for
not only information, but entertainment
as well. A number of TV-based Internet
access products are becoming available in
the market, all with relatively slow-speed
telephone connections to the Internet.
The delivery of video over the Internet
has been a topic of active discussion with-
in the computer industry.

However, the Internet infrastructure
will require drastic upgrades to be able to
support entertainment-quality video—an
upgrade that cannot occur quickly. At the
same tlime, digitally encoded program
sources are becoming more available to
cable operators via satellite and even local
servers,

Imagine an integrated service that
seamlessly combines high-speed access
1o the Internet with broadcast entertain-

s the cable TV industry responds to growing competition from direct broadeast satellite

(DBS) and other multichannel service providers, there is an opportunity o differentiate

ment-quality video and eventually true
video-on-demand (VOD). Cable opera-
tors have the opportunity to offer this
service now. Using advanced digital
home terminals with real-time, two-way
communications over HFC, such a ser-
vice could combine the concepts of a
network computer and a digital set-top.
The home terminal could download and
execute network-resident applications,
surf the Web, as well as provide high-
quality digital video.

HFC and two-way plant

The advantage cable operators with
HFC plants have over other delivery
mechanisms is the ability to not only
broadcast information throughout the
entire system, but to selectively nar-
rowcast downstream information and
receive upstream information at a sub-
set of only one or more HFC optical
nodes, achieving bandwidth reuse in
both directions. Individual addressing
capabilities within each digital home
terminal allows high-speed communi-
cations in both directions with individ-
ual home terminals. The two-way
capabilities of the plant can be exploit-
ed with efficient upstream protocols
that can deliver messages upstream in a
few milliseconds.

Such a system must be capable of
adapting to a number of HFC architec-
tures, such as centralized headends
where all fiber nodes are brought to the
headend, or distributed systems where
broadcast originates at a centralized
super-headend and is distributed
through regional headends that also
often terminate the reverse path. In-
teroffice connects may use AM su-
pertrunks, synchronous optical network
(SONET) digital interconnects or pro-
prietary digital interconnects.

DECEMBER 1997 + COMMUNICATIONS TECHNOLOGY



A digital network

Using high-speed communications in
both directions with individually addressed
lhome terminals—and the potential need to
route information 1o a specific terminal—
the HFC network is beginning to resemble
a standard local arca network (LAN) in
functionality. Why not use existing LAN
and Internet protocols? By using Institute

of Electrical and Electronic Engineers hard-
ware media access control (MAC) address-
es 10 identify cach home terminal, and
dynamically assigned Internet protocol
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(1P) addresses for the routing of messages
10 the home terminal, existing standard
routers and communicaiions protocol
stacks can be uscd. Personnel trained in
LAN technology can configure and man-
age the networks, and the networks can
easily be connected to external widc area
networks (WANs), including the Internet.
Thesc Internet protocols may be encap-
sulated in Moving Picture Experts Group
transport packets using protocols stan-
dardized in MPEG Part 6 (Digital Storage
Mecdia Command and Control), and then

Photo by Bob Sullivan

modulated over the network, along with
broadcast or narrowcast video and audio
programming, using the Socicty of Cable
Telecommunications Enginecrs digital
video system (DVS) quadrature amplitude
modulation (QAM) standard. Full compli-
ance with SCTE DVS standards allows the
home terminal to receive all available
sources of digital programming, and in
fact interoperate in the same cable system
with simpler broadcast-only set-tops.

Interactivity is provided using an up-
stream channel and an associated out-ol-
band (OOB) channel. Two-way IP
conncctivity with the set-top box is pro-
vided using this channel in conjunction
with the MPEG broadcast channels. The
OB channcl provides a path for reliable
communications with the sct-top, even
when the set-top is tuned to analog chan-
nels. A major function of the OOB chan-
nel is to provide timing and MAC
messages for efficient control ol the up-
stream bandwidth resources. The Digital
Audio Video Council (DAVIC) specified
physical and MAC layer protocols for the
upstream and OOB channel in 1995, and
cost-cffective components implementing
this system are now becoming available.

An alternative to the DAVIC system that
offers a higher bandwidth OOB channel is
the SCTE data-over-cable specification—
also known as the Multimedia Cable Net-
work System (MCNS) spec. Adopted by
SCTE in July 1997, it is expected that
componcents implementing this specifica-
tion will become readily available in 1999.
The DAVIC system uses only 1 MHz of
spectrum in both the forward and reverse
directions, while the MCNS system re-
quires a full 6 MHz channel in the for-
ward dircction. Both systems could
coexist in the same HFC plant with each
type of set-top tuning to its appropriate
QOB channel.

The system also uses MPEG Part 6
(DSMCC) user-to-network and user-to-
user protocols that provides the ability to
set up and control true VOD sessions, if
VOD servers are installed in the network.
In the past, VOD server and switching
complexes have been prohibitively expen-
sive, but new approaches to VOD servers
promise to provide much less expensive
servers in the near future. DSMCC proto-
cols also provide for the setup of
client/server data sessions over the QAM



channels and for the use of broadcast data
carousels in the network. These data
carousels repeatedly broadcast both sys-
tem configuration data as well as applica-
tion data to all home terminals.

Set-top or network computer?

A fundamental difference between a
simple broadcast set-top and the advanced
digital home terminal is that the broadcast
set-top assumes that every service carried
within an MPEG multiplex is either a
video service or an audio service, while
the advanced terminal associates an appli-
cation program with every service. For
simple applications such as video and
audio play, the application is resident in
the terminal. But for more advanced appli-
cations, such as Web browsing, VOD or
games, the application is resident on the
network, broadcast via a data carousel.

When such a service is requested by
the user, the home terminal operating
system downloads the application pro-
gram and launches it automatically,
using the network itselfl as the data

Integrate Video and
The Internet on the TV Set

Advanced digital systems can provide
services that cannot be matched by di-
rect broadcast satellite or other multi-
channel competition. The ability to
offer sofltware-based services, both
broadcast and two-way interactive,
allow for a continuous enhancement
of the product offerings.

Incremental deployment: New ser-
vices can be added as incoming rev-
enues justify the service without
replacing hardware within the system,
allowing an incremental deployment
strategy. Even though the system is
more complex than existing services,
the inclusion of powerful network
management capability offers the
promise of reduced operating costs
compared (o exisling systems.

storage medium. Using this paradigm,
the advanced digital home terminal
closely resembles the model of the net-
work computer.

In fact, the terminal provides significant
processing power and a multimedia-cen-

“The HFC network is
beginning to resemble
a standard local area
network (LAN) in
functionality.”

tric operating system that allows a wide
variety of applications to be provided. Ap-
plications can be written using the native
application programming interface (API)
of the operating system, or in higher level
APIs such as hypertext markup language
(HTML) for graphics presentation or Java
for resident application code. The use of
Java and HTML as the principal authoring
environments allows the system to be
processor and operating-system-neutral.
This opens the system to multiple com-
peting set-top suppliers and independent
application developers for the home ter-
minal platform.

Phased deployment

The deployment and operation of an
advanced digital network is more complex
than that of a simple broadcast-only digi-
tal system. The network can be deployed
incrementally, however, starting first with
the components, both hardware and soft-
ware, that support broadcast video and
audio services only. Advanced broadcast
services can be added incrementally
through the addition of a data carousel
and software. Web access and other inter-
active data services are added via the real-
time upstream receivers and WAN
interconnections.

Finally, VOD services are added by in-
stalling VOD servers. In this upgrade de-
ployment scenario, equipment does not
become obsolete and the installed base of

home terminals are ready for all services
from the beginning,

Key to this phased deployment is the
architecture chosen for the HFC network,
and proper planning for the inclusion of
necessary WAN interconnection to sup-
port this architecture for future services.

Management of the network

Even though advanced digital net-
works are more complex than either ana-
log or simple broadcast systems, a major
goal of such a network would be 1o re-
duce the operational cost of the network
and physical plant. The extensive use of
standard data networking technologies
and protocols allow the adoption of
modern network management tools
within the system.

All devices within the network can
be monitored and provisioned through
the use of simple network management
protocol (SNMP). This capability ex-
tends all the way to the advanced digi-
tal home terminal itself. SNMP allows
individual home terminals to be moni-
tored on a regular polled basis and re-
port end-of-line conditions such as
signal level, signal-to-noise ratio (S/N),
bit error rate (BER) and even channel
passband shape. The condition and op-
erational status of the home terminal
can be monitored as well.

With this powerful management tool,
all active devices in the network are
monitored for alarm conditions, trouble
reports can be diagnosed remotely, and
standby equipment is provisioned and
put on line remotely. Perhaps most im-
portantly, continuous monitoring of the
plant condition allows operators to see
system degradation early enough to per-
form pre-emptive maintenance before a
service fails.

Centralized monitoring and control
allow a reduction in manual plant mea-
surement and are less labor-intensive,
reducing costs. At the same time, the
coverage and quality of fault detection
and plant performance measurements
will improve significantly, potentially
leading to more reliable service.

Bill Wall, Ph.D., is chief scientist, sub-
scriber systems, at Scientific-Atlanta. He
may be reached via e-mail at
bill. wall@sciatl.com.
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To create the right equipment for
the telecommunications industry,
you have to learn an important

part of communication.

LISTENING.

You're looking at the Altec AP38 Cable Placer. It was designed by our engineers.
But it was created by the people who use it. At Altec, we solve problems
by listening to our customers. Then we manufacture equipment solutions that
work. The Altec AP38 is a perfect example. Built to place both fiber and
coax, this machine offers 38 feet of working height and a side reach of over
25 feet, so it can handle all your upgrade and new build projects. Combined
platform and fairlead capacity totals 650 pounds, with sideload capacity of
500 pounds. The platform even rotates a full 180° to keep the operator in the
right working position. The Altec AP38 is a real piece of work. And it’s just one
part of a whole line of Altec equipment designed to respond to a changing
telecommunications industry. Give us a call and we'll respond to you, too.

Problem solved. 1.800.958.2555 or http://www.altec.com.
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Balancing Act:

How Much Digital Test Equipment Is Enough?

By Don Halsey

hen the world was simple and all cable TV signals were analog, the cable industry had

a general practice of outfitting field service trucks and field service engineers with the

most commonly used, inexpensive test hardware (typically a $2,000 analog signal level meter).

When the troubleshooting got tough,
more expensive and sophisticated in-
struments (say, a $12,000 spectrum an-
alyzer) would be borrowed from a pool.
In this way, most problems could be di-
agnosed and repaired the first time they
were addressed. This was inexpensive,
it kept customer satisfaction high, and
it minimized total field service costs.
The world is no longer simple. In

fact, with digital TV signals, it has be-
come rather complex. Your engineers
will have to learn new signal formats,
new diagnostics and new test equip-
ment. The signals themselves will have

optimize digital TV service costs for
your network?

Fortunately, the answers are yes and
yes. This article will explain how. The
concepts have been incorporated in an
Excel spreadsheet model that allows
“what if” analysis. (Editor’s Note: For a
copy of the model, contact the author at
the address provided in the biographical
note elsewhere in this article.)

Planning equipment needs

One of the big problems with digital
is that nobody really has much good
data with which to project how fre-

of a major metropolitan area, we have
developed useful data for planning
equipment requirements. What one
would like to see in this data is that the
percent of marginal sites is about the
same for analog (NTSC) and digital.
Unfortunately, this is not true. Worse
still, the data indicates that even work-
ing analog sites can have problems
with digital. (See Table 1.)

This suggests that an MSO could
have post-installation service calls at as
many as 25% of its digital subscribers.
At another location, a few thousand

new and different sensitivity to various
impairments. Will the universal/pool
approach work for digital? Can you

quently service call requests will occur,
and how much equipment will be need-
ed. In a survey of the distribution plant
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digital set-top boxes have been de-
ployed onto a recently upgraded and
generally NTSC compliant distribution
plant, and service calls there have run
less than 1%. One can elect to have a
small, or even a 0 dB system margin—
that’s a decision for the chief engineer.
But it would be prudent to pad this
with at least 3-10 dB to allow for tem-
perature variations, phase noise and
frequency offsets in plant electronics,
and degradations caused by ingress and
other impairments. Then you can esti-
mate a range for your post-install ser-
vice call rate (say, 10%) as the first
step.

Let's look at dollars, not decibels.
Digital service costs can be predicted
and equipment needs planned so as to
minimize their costs. Digital test equip-
ment frequently costs more than the
corresponding analog equipment. Cur-
rently, 64 QAM signal analyzers can
run from $15,000 to more than
$50,000. Protocol specialized or gener-
al purpose bit error rate (BER) test sets
can run from $5,000 to $60,000. The
extra cost for digital equipment also
manifests itself in headend equipment,
trunk amplifiers, etc.

The more test equipment you buy,
the faster you troubleshoot and repair

Table 2

First Wave Second Wave Third Wave
Strategy Strategy Strategy
= High High High
Labor cost to do service Tero Low Low
1o do servicecoll after install
coll affer install
b 2 Tero oo Low

Figure 1: Cost comparison: Various strategies for provisioning 500,000

digifal cable subscribers

S Millions

First Second
wave wave
strategy strategy

B 0AMalyzer copital cost (SM)

[J Unhappy customer cost

[ Second service call cost (SM)
1 First service call cost (SM)

B instoll call cost (SM)

Third

wave
strategy

your problems. Ideally, every problem
is resolved on the first service call.
This also keeps your customer satisfac-
tion at the highest level. But the expen-
diture on proposed new digital test
equipment may make this approach un-
affordable. On balance, trying to get by
with too few instruments may mini-
mize the instrument pool expense, but
your overall service expense may be
higher due to the number of repeat ser-
vice calls and the number of unhappy
customers. How do you find what
makes sense for your business?

Provisioning scenarios

You can find what is best by explor-
ing some provisioning scenarios. For
example, you could use the proposed
equipment on install (first wave strate-
gy), use it only on post-install service
calls (a second-wave strategy) or use it
only if your first service call was un-
successful (a third-wave strategy). You
could look at fourth waves, or even
tenth waves, but ultimately the cus-
tomers would be unhappy enough to
cancel their service. Table 2 on page 50
presents the cost components of this
trade-off, for three scenarios.

We’ve modeled these specific scenar-
ios using a test equipment cost of
$13,000. Other assumptions we've used
are as follows:

* Deployment of digital set-top boxes

to 500,000 subscribers over a 12

week period,

$40 per hour loaded labor rate,

1.03 hours per installation call with-

out special test equipment

1.04 hours per installation call with

special test equipment

10% service call rate,

1.0 hours per first service call with-

out special test equipment

1.1 hours per first service call with

special test equipment

1.15 hours per second service call

with special test equipment (second

service call always has the equipment)

72 hours per week equipment avail-

ability (due to availability of service

personnel)

Equipment utilization at 70% to 90%

of hours available, and

* $20 per service call customer satis-
faction cost.
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We used longer service call times
with the special test equipment to re-
flect that the equipment does detect
problems that would be invisible other-
wise, and that time is taken to then fix
such problems. A key simplifying as-
sumption is that the test equipment
permits the problem to be solved com-
pletely, hence no subsequent service

calls. There will always be some small
percentage of intermittent problems
that remain undiagnosable/unrepairable
under any scenario.

All these factors have been incorporat-
ed into the model that calculates how
many units of test equipment are needed
for each scenario, and the total provi-
sioning cost for each scenario. The model
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calculates QAM analyzers needed for first

wave, second wave and third wave strate-

gies. Our results suggest that the “second
wave” stralegy makes sense for equip-
ment such as QAM analyzers, and that
total cost is more sensitive to labor cost

than to equipment price (See Figure 1).
A few points are important 1o note here:

1) Provisioning costs are dominated
by installation labor, not test equip-
ment.

2) Test equipment capital costs can be
reduced, but at some point the costs
of unhappy customers and the costs
of repeatedly going out to the same
site drive up one’s overall service cost.

3) The entire model is very sensitive to
the service call rate. The service call
rate can be low if your plant is pretty
new and you design and hold to con-
servative system margins. You can
elect 1o run on thin system margins
(keeping down one’s upgrade costs)
but the savings will be offset, at least
in part, by increased service costs.

4) For another unit of test equipment,
one would have to not only use a
different price, but to make a careful
assessment of how many of the
problems could be detected and re-
paired by using it.

You can now use this model, adapt-
ing its assumplions, 10 assess your own
needs for digital TV test equipment,
and plan to have the optimal amount of
digital test equipment for the job ready
when you need it. Cy

Don Hailsey is a program manager at Applied
Signal Technology in Sunnyvale, CA. If
you would like a copy of the Excel spread-
sheetdescribed in this article, contact him
at (408) 522-3412 or Don_Halsey@app-
sig.com.
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SPLANT MAINTENANCE

Simplify Troubleshooting

With Numeric

easy to use and the low cost enables an operator to put more troubleshooting “feet on the sireet”!
Maintaining a cable system and meeting particular regulations and specifications is not
only an ongoing challenge; in some cases, it's o federal requirement. But, no matter how

closely you fine-fune your cable system to meet specifications, it will not operate if your

cable is cut or domaged.

Although a TDR is the fastest way to
pinpoint cable faults, the cost and com-
plexity of the instruments historically
has made it prohibitive to supply every
technician or service vehicle. Most of
today’s TDRs are more user {riendly
and cost effective. In addition, a second
type of TDR has emerged that has one-
button operation, a numeric display, a
much lower cost and very simple oper-
ation results. A one-in-every-truck con-
cept is now more realistic.

What's the difference?

A numeric TDR and the traditional
waveform-type TDR both operate on
the radar principle. However, the dif-
ference between the two is in how the
test results are displayed. A waveform
TDR displays the transmitted pulse and
any reflections on a screen similar to
an oscilloscope display. This provides
detailed information about the cable
under test that can be studied and ana-
lyzed by the operator. On the other
hand, a numeric TDR displays only the

By John Rasmus

“numeric” fime domain refleciometer (TDR) cable fault locator is an inexpensive

alternative o traditional waveform TDRs. The greatly simplified operation makes it

distance to fault via a numeric reading
in feet or meters.

Traditional waveform TDRs start at
about $2,500 and up. The numeric
TDR provides a less costly alternative

“The TDR can be used
fo identify unmarked
or mismarked cables
by identifying where @
cable goes.”

with prices starting under $700. A nu-
meric TDR can be supplied to every
technician, with a traditional waveform
TDR being shared among several tech-
nicians or engineers.

TDRs

The numeric TDR is designed for lo-
cating major faults such as complete
opens, dead shorts or other point prob-
lems where a major impedance change
has occurred. A numeric TDR is fast,
easy, compact, lightweight and can be
used successfully with very little in-
struction or experience. However, the
operator should keep in mind that a
numeric TDR is not a replacement for
more sophisticated and sensitive wave-
form instruments.

Good news and bad news

There is good news and bad news re-
garding a numeric-type TDR. The good
news is that it takes away all of the wave-
form interpretation. However, the bad
news is the same—it takes away all of the
waveform interpretation.

A numeric TDR is low-cost and simple
to operate, but may not yield the same re-
sults. A waveform instrument may be
needed if you are looking for very small
faults or testing long distances.

While waveform TDRs have their place
in locating smaller cable faults and testing
long lengths of cable, simplified numeric
TDRs have their place, too.

For catastrophic problems, the nu-
meric TDR is a valuable resource and a
quick first test to determine whether
the cable is cut or damaged severely. If
50, the instrument will provide an in-
stantaneous distance-to-fault reading.
Although helpful in testing trunk and
distribution cables, the hand-held nu-
meric TDR also is an invaluable tool
for troubleshooting cable drops. A drop
cable could be put out of service with
the whack of a shovel while planting a
new rose bush, a cut from a post hole
digger for a new fence post, or even a
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staple through the cable during an in-
stallation. Still, whatever the cause, a
TDR can solve the problem of locating
a fault quickly and easily. A TDR is
even more helpful when the cable is
buried or the fault is not obvious.

Digital tape measure

Although fault finding is the major
function of a TDR, it also can be used
to measure lengths of cable, whether
the cable is installed or on the reel. A
numeric TDR is perfect for this applica-
tion. The results are quick, accurate
and waveform interpretation is unnec-
essary. The distance is simply displayed
as a footage reading.

This enables the operator to check in-
coming reels of cable for damage or cable
shortages. The instrument can also be
used for calculating cable usage. By ob-
taining a length reading of a reel of cable,
both before and after, the amount used
(the difference in the readings) is easily
calculated.

Another use for a TDR is measuring
partial reels of cable. You can quickly dis-
cover how much cable is left on a partial
reel, so these partial reels can be used up
before opening a new one. Cable invento-
ry control and management is suddenly
made easier and more cost-effective. A
TDR will test all types and sizes of coaxial
cable (or any two conductor cables),
which makes it a very versatile 100l for
both cable measurement and trou-
bleshooting.

Who's who in cable

A TDR also can be used as a cable iden-
lification tool. Although there are a variety
of cable identifiers available that use ei-
ther a tone or a resistor value technique,
these types of identifiers will not pass a
signal through a passive device. If there is
a tap or splitter in the line, the signal is
stopped cold!

A TDR uses an RF signal which will
pass readily through taps and splitters.
Therefore, the TDR can be used 10 mea-
sure and identify cables by length.

Furthermore, the TDR can be used to
identify unmarked or mismarked cables
by identifying where a cable goes. This
is especially helpful in an apartment
building, hospital, trailer park or busi-
ness office. For this application, an as-

sistant and two-way communications
are needed.

Send the person with the TDR 10 a
room, apartment or cable outlet. Con-
nect the TDR to the cable and view the
LCD. Have a second person (located at
the headend or a location where all the
cables come together) pick a cable,
then open and short the end of that
cable.

If the indicators flash between open
and short, then the cable has been
identified. If not, the second person
keeps shorting each cable until the in-
dicators on the TDR flash open and
short. The cable is then identified and
can be correctly marked.

“A TOR can...help
make the chore of
system mainfenance
and certification quick
and easy.”

Before and after

Knowing your cable plant is helpful
when it comes 1o troubleshooting. If you
know the approximate cable length and
path, it is easier 10 determine if a TDR dis-
lance reading is a fault, a system compo-
nent or just the end of the cable. Use your
TDR to help create and/or verify plant
maps. A cable locator and measuring
wheel also are helpful.

In the case of the waveform TDR,
knowing what a cable’s signature or trace
looks like before there are problems will
help the operator 10 determine where a
fault is after the problem occurs.

As with any new instrument, the more
you use it, the more benefits you will de-
rive from it. Once you have learned the
functions and differences of a TDR, the in-
strument can, and will, reduce trou-
bleshooting time and help turn downtime
into dollars.

Whether you choose a numeric TDR,

a traditional waveform TDR, or a com-
bination of both types of instruments, a
TDR can save you time and money and
help make the chore of system mainte-
nance and certification a quick and
easy one. Ct

John Rasmus is marketing manager for
Riser-Bond Instruments. He can be reached
at (402) 466-0933 or jrasmus@riser-
bond.com.

TDRs: We've Got Your Number

What's the difference between a nu-
meric and traditional waveform-type
TDR? Both operate on the radar prin-
ciple. A waveform TDR displays the
transmitted pulse and any reflections
on a screen similar to an oscilloscope
display.

A numeric TDR displays only the
distance to fault via a numeric read-
ing in feet or meters.

A numeric-type TDR takes away
all of the waveform interpretation. It
is low-cost and simple to operate,
but may not yield the same results
as a waveform TDR.

You may need a waveform instru-
ment if you are looking for very
small faults or testing long dis-
tances.

What are some uses for numeric
TDRs, besides fault-finding?

* Measuring cable lengths. Whether
installed or on the reel, a numeric
TDR yields quick, accurate results,
and waveform interpretation is un-
necessary. The distance is simply
displayed as a footage reading.

* Identifying cable. A TDR uses an
RF signal which will pass readily
through taps and splitters. There-
fore, the TDR can be used to mea-
sure and identify cables by length
Cable identifiers that use either a
tone or a resistor value technique
will not pass a signal through a
passive device.
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Reader Service Number 48

= r IR

Fiber Optic CATV Drop Cables

Radiant offers a full lire of fiber optic cable
plant products. The company guarantees drop
cables with back reflections of -60dB for
vltra polish terminations and ~70dB for angle
polish terminations. Available from 2 to 12
fibers with customer specified node connec-
tor. Also available are fiber optic assemblies,
couplers, fiber management systems plus the
industry’s first and best low backreflection
attenuators, both fixed and variable.
Reader Service Number 95

DON’T TIE UP PROFITY
WITH DARK FIBER

NS

s>
oY STy .’é’ : A
Fiber Optic Electronic Systems from Radiant Let You
Generate Revenue and Cut Costs. These systems are

cost effective and can transmit up to 50Km.

\V

DECC |/ 5 .
0 Super'n'mx 1 : !

~ cost...VL700

See the light. For more information or
free applications engineering assistance, contact:

Radiant Communications
Corporation

1-800-WOW-FIBR

in NJ 908-757-7444 « FAX 908-757-8666
Internet Address:www.Radiant-Communications.Com |
P.O. Box 867 « South Plainfield, NJ 07080 U.S.A. ]

AGENTS
WANTED
QUTSIDE U.S.
Contact Us.

Reader Service Number 180



ey

|
|

PLANT MAINTENANCE

Broadband Telephony

Take Proactive Steps to Avoid Disaster

By Trygve Lode

roudband cable TV and copper telephony share an important and fortunate quality:

Their powering needs and operating performance are amenable to well-behaved static
solutions. Unfortunately, the same cannot be said for broadband telephony. The combination of
highly variable power demand from network interfuce units (NIUs), the positive feedback loop pro-
duced by resistive losses in the cable plant itself, and the small service area handled by a given
node or power supply oll add up to much more complex and hard-to-predict behavior than would

be expected based on cable TV or conventional telephony considered individually.

This should be no small concern for any-
one looking to provide broadband tele-
phony service because this field—and,

therefore, the pitfalls that need to be ”R0nd0m ﬂUCtU(]ﬁOﬂS

avoided—is so new that there are no com-

fortable and safe pathways we can follow in customer Usage Wi"

without looking ahead very carefully be-

fore each step in design and construction. pUSh the SYSTem into

During ordinary usage, the power de-

mand of a single NIU might vary by a fac- VﬂriOUS |ess deﬁC

tor of three or more from one minute to

. /4
the next. Worse, the more power needed f0|lure mOdeS.

by the NIU, the less efficient the cable
plant becomes in delivering power, due to

resistive losses in the cable itself. Those increases the current needed by the first
losses cause the voltage available at the NIU and all the other N1Us so affected,
NIU to drop and also reduce the voltage at producing a still greater voltage drop,

any other NIU or active device that shares meaning yet more current is needed.

a portion of the cable plant between the In the most serious of cases, such a situa-
supply and the first NIU. This further tion will produce a “runaway” effect that

will be stopped only by some portion of the
plant being dragged outside of its operating
range and shutting down. Such a situation
would be quite unusual for most plant
topologies and the typical safety margins
used at design-time; even so, “never” is still
much to be preferred over “rarely” when
plant failures are concerned. So, performing
various stress tests on the system’ reliability
under load is certainly worthwhile.

Random fluctuations

A much more realistic concern, though,
is that random fluctuations in customer
usage will push the system into various
less drastic failure modes.

These include pulling NiUs or
system actives below their minimum oper-
ating voltage (and in some upgrade sce-
narios, one must worry about exceeding
the limits on operating voltage as well),
exceeding the current-carrying capacity of
a power supply or intermediate device, or
simply exceeding the traffic-handling abil-
ity of the node itself.

With the exception of overall traffic
level considerations, the probability that
any of these failure modes will occur is
very much a function of the topology of
the power distribution system and the dis-
tribution of customers and customer types
across that system.

System proofing

One approach to estimating the robust-
ness of a section of plant while still in the
design phase is to perform “worst case”
simulations to determine the threshold
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| * QSYLA Kkits for 152, Push-Pull or Power-
Doubled Hybrids, 29 dB to 37 dB Gain. |

| * QSYLM Kits for 211 styles. Push-pull and |

| Power-Double, gain from 30 dB to 43 dB. |

Hybrid Upgrades

| Upgrades for ALL brands of
hybrid CATV amplifiers. :
| * Many can beﬁPo&er-Doubled >

= |

|

l * QBP Bridger has -30 dB Trunk Test Point |
l + Solid metal design allows Power-Doubled
output NEVER OFFERED by Jerrold. '

|
‘ » Transformer tap indicator LEDs assure
maximum efficiency @ -23 or -27 volts.

I QTRA Manual Return Amp
e Push-Pull Hybrid. 5 10 120 MHz

|« 18 dB Gain. SXP Pad Sockets

| *Replaces Jerrold TRA-30M &

|  TRA-108M. Only $62.50

I QRF has push-pull and power-doubled 450
'L& 550 MHz replacement modules for SLR. |

e

For US Shipments only.

800-327-9767

Quality RF Services is not a sales agent for Jerrold, Philips/Magnavox or Texscan.

QUALITY RF SERVICES, INC.

850 PARKWAY STREET
JUPITER, FL 33477
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beyond which the amount and distribution
of loading can result in a failure condition.

This establishes the limits of “failure-
proof” operation and allows one to exam-
ine, ahead of time, the effects that possible
future expansion of services and equip-
ment could produce on the service area’s
reliability. 1t also yields an idea of what
additional improvements would need to
be done to the plant to support those lev-
els of expansion.

The main shortcoming of this type of
stress test is that it only identifies the cir-
cumstances under which failures could
start to occur, without determining the ac-
tual probability of failure, or how different
design decisions could affect the likeli-
hood of any of the possible failure modes.

Often, a design that would never expe-
rience an overloading-induced failure
would be prohibitively expensive to build.
A real-world plant is subject to hardware
failure, physical damage, and other
sources of down-time, so that, once over-
loading failures are reduced to a sufficient-
ly low level, further improvement will

yield minimal benefits in terms of real-
world overall reliability.

Stafistical simulation

A more thorough, and more generally
useful, approach is to attack the matter of
system reliability through statistical simu-

“During ordinary
usage, the power
demand of a single
NIU might vary by
a factor of three or
more from one
minute to the next.”

lation. Taking the projections for cus-
tomer demographics, equipment and
service penetrations and usage patterns, it

is possible to create thousands of simulat-
ed scenarios for how customer types with-
in any service area might be distributed
and what services would be allocated to
them. For each such scenario, samples
are taken of how the system would be ex-
pected to perform over time, and a statis-
tical summary of the frequency of
problems is then produced.

The finer detail inherent in this kind of
estimation provides a much better guide
to how much any given service area
would benefit from a more robust design
and how vulnerable it is to changing cus-
tomer-usage patterns. This can be per-
formed with a variety of initial
parameters, each taking into consideration
the different usage patterns associated
with everything from an all-residential
community experiencing a power failure
on Mother’s Day, to a mixed retail and in-
dustrial region at mid-afternoon.

Design phase testing
For any company planning to offer
lifeline service it would be difficult to

Are you buying the right antennas
today to meet your needs tomorrow?

WADE antennas were
used by the Grand
Alliance during the
original broadcasting
field tests for terrestrial
Digital TV in 1994.

BROADBAND RF MODEM

Get improved reception
now and be prepared for
the transition with a
broadband antenna from
WADE Antenna Ltd.

Before you make your next antenna purchase call

Wade Antenna Ltd. 1-800-463-1607

Reader Service Number 275

Model ACM-200 Asynchronous Cable
Modem is designed to operate at any
data rate up to 19.2 kBps, protocol
transparent. This modem meets NEMA
traffic control temperature require-
ments and is well suited to many data
applications. FSK modulation provides
reliable data transfer under severe
noise conditions.

Call Toll Free: 1-888-RF MODEM
or FAX: 972-234-5480

IS 2aecor

1217 Digital Dr., Suite 109, Richardson, TX 75081
E-Mail isc@fastlane.net OR http:/www.fastlane.net\~isc
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WHEN IT COMES TO

CAPTURE INGRESS
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overstate the importance of doing these unlimited supply of money to spend: it is kept current, it is always available to

kinds of tests while still in the design safety margins. examine the possible effects of future
phase. Predicting expected downtime Tolerances and excess capacity aren't changes in customer base and usage pat-
percentages and system reliability is free, and money spent on improving relia- terns, equipment, and services on the sys-
critical when customer satisfaction and bility in regions unlikely to cause critical tem’s robustness.

Federal Communications Commission failures instead of increasing the robust- This is really what it’s all about:
approval is on the line. This kind of ness of potentially unreliable areas, is Knowing where we can safely tread be-
knowledge is also highly valuable if money poorly spent. Further, once this in- fore each step instead of finding out af-
you, like most of us, don't have an formation has been created, and as long as terwards.

Trygve Lode is p;e;ident—of Lode Data Corp.
He can be reached at (303) 759-0100.

System Psychology

Offering broadband telephony on your
system can produce behavorial abnor-
malities due to a combination of the
following:

* Variable power demand from net-

Eliminate Out-of-Band

’nter’erence at your work interface units (NIUs),
* Positive feedback loop produced by
C-Bdnd Re"eive Anfenna resistive losses in the cable plant, and
* The small service area handled by a
given node or power supply All of
The model 7892 bandpass these add up L: more prI:)Il))lcms than
filter suppresses interference would normally be expected based
on cable TV or conventional telepho-
caused by radar SyStemS' ny considered individually.
For more information on Get control of your system by act-
. . ing early: Estimate the robustness of a
interference filters for C & sk v o plant while still in the de-

Ku-Band request our Catalog sign phase by performing “worst case”
simulations that will help you deter-

TVRO VOI. I No. 4. mine the threshold beyond which the
amount and distribution of loading can
result in a failure.

Toll Free: 800-448-1 666 Another approach to use what is
(3, 5) 438-4700 known as statistical simulation. Based
To’l Free Fux. 888'4, ,'8860 on projections of customer demo-

graphics, equipment and service pene-
trations and usage patterns, you can

Photo of 7892’s mounted R 4 F create simulated scenarios for how cus-
between antenna feed and : tomer types might be distributed and
LNA's (both Vertical and ' j . ( » how services would be allocated to

Horizontal Polarization). them. From this, you can figure out
which service areas would benefit most
with a more robust design and how

vulnarable a system would be to

changing customer-usage patterns.

Reader Service Number 93
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WHO SAYS YOU CAN'T
HAVE I'T ALL.

I’ntrodfuciang the first 1550 nm }
transmission system Versatl |e.-

enough for high-performance

supertrunking = distriloution.

Harmaonic Lightwaves has always been known for creating prod-
ucts that combine versatitity with performance. Our innovetions
have let network manragers stay a step ahead of the competition.
Harmonic's tatest addition — the MAXLInk™ HLT 7709 - further extends.

HLT 7709
80 Ch. Analog
200 MHz Digital

- | . ) i 30

the applications and affordability of the poouiar MAXLink 1250 nm -

transmission system. CNR 51 dB
CSO 65 dBc

The new MAXLink HLT 7709 improves upon Harmenic's current CTs 65 dBc/

1550 nm transmission system by increasing the dual complementary W e
outputs to 9 dBm. without requiring optica! amplifiers. This means
new solutions to both old and new system topologies. Who says
you can’t have it a'l?

HLT 7709

The high combined output power of the naw MAXLink enables Broadcast
efficient 1550 nm distribution. The high signat output atiows for

remote location of the optical amplifier, preducing high signa!l quality

25 km
PWL 4704

in the new fiberto-the-node transport architectures. In supertrunking Targeted Digital e T
applications the new transmitter increases efficiency anc improves o ' - ‘ 1
CNR due to elimination of the optical amptifier. And no matter how s :

9 q ~ Q . q 1 0-to - -Nod
you look at it, this all means better economy—in either I0ng-iStance  wth igial Narroweast

cr fioer-dense environments.

o

(1
=

As television, telecommunications and high-speed telecomputing
converge into one compatible digital domain, Harmonic will be
there in every headend, hub and node with products that keep
you online. Simpler, faster and better.

HLY 7709
80 Ch. Analog

- 2
1 i
200 MHz Digital ? I
40 km

HLE 3700

CNR 55 dB
CSO -70 dBc

: CT8 -65 dBc/
. High Performance ASF
/A I / Supertrunking

Harmonic Lightwaves

Transcending, the ordinany.

www.harmonic-lightwaves.com
549 Baltic Way. Sunnyvale, California 94089 U.S.A.
tel: 800 788-1330 408 542-2500 fax: 408 542-2511
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Virtual Job Hunting on the Internet

|
fter suffering a job loss due to a RIF {reduction in work force) ot a major MSO, I need-

E— 1 ed fo get back into the job market and match my 12 years of cable experience as o

By Kenny Faust

manager and engineer with a new position in the telecommunications field.

Of course, the first thing to do was to con-
tact all of the people that 1 had been net-
working with over the past several years
and let them know I was on the market. It
also was time to return the phone calls of a
couple of search firms that had been kind
enough to call even before my dilemma be-
came public knowledge. These people were
really on top of things. I sent them a copy
of a current resume with permission to
send them to their clients.

1 then took advantage of my former em-
ployer’s generous offer to use an outplace-
ment service to hone my job search skills.
The outplacement counselor was supposed
to have eight other managers in her class
but 1 was the only one to show up. This
was advantageous to me since | received 16
hours of one-on-one training with an expe-
rienced job consultant and 50 customized
resumes at the end of the session.

In the process of researching a list of
companies at the local library, 1 came
across a book on electronic job searches.

This was the catalyst needed to turbo-
charge my mission to rejoin the ranks of
the employed. 1 signed up for an e-mail
address on the library’s freenet service and
prepared to cybersearch for a new job in
telecommunications.

My freshman daughter, Robin, was home
from school for winter break and had
brought with her the neatest thing from the
University of Missouri, a brand-new Power-
book 1400cs laptop computer. The college
of education requires all students to have
these computers as a part of the curriculum.
1 immediately commandeered the machine
to enhance my search. It turned out that
Robin had a complete set of software and an
account at the university for Internet access.

1 asked her what she had been doing
with the laptop so far and she said, “Play-
ing solitaire and CDs, mostly.” There was
little reason to feel bad about “borrowing”
the computer, and besides, the informa-
tion acquired in the process might be ben-
eficial to other out-of-work cable folks.

Jumping on the WWW

After firing up Netscape Navigator 2.0, it
was time to surf the Net, or at least the
World Wide Web portion of it. The first stop
was http://www.works.state.mo.us, the Mis-
souri Job Service. The State of Missouri is
the host of this site where a candidate cre-
ates a resume in the “talent bank” and posts

—--0

Work the Web for New Work

Even in a good economy and a boom-
ing industry, RIF (reduction in work
force) is always a possible reality. If
you find yoursell looking to get back
into the job market, the Internet is a
greal way you can match your cable
engineering experience with a new po-
sition in the telecommunications field.
Innumerable job Websites exist on
the World Wide Web, including cable-
specific pages. With a little organization
and a list of some of these sites, you're
on your way to clicking onto a new job.
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RD U © Return System Operations made Simple...
The Return Display Unit A Key to 2-Wav Success
Real Time RF HE Levels
Ingress Noise Alarm
High Carrier Monitoring
Video and Data Outputs

The RDU is a new piece of test equipment.
It allows technicians to monitor the return
system from any point in the cable system
without the traditional and cumbersome HE
spectrum analyzer / camera setup.

The RDU allows system installers and technicians The RDU displays noise. ingress and RF
to view on any TV screen, the RF Levels, Ingress and carriers, the same as a spectrum analyzer
Noise present back at the HE from a subscriber's with a video and computer screen refresh
home, system amplifier, feeder tap or fiber node. rate of just 350 milliseconds!

The RDU processes the X /Y output data generated by The RDU displays HE return levels on two
an internal spectrum analyzer and converts it to NTSC user selectable test carrier frequencies in the
video for input to a standard CATV modulator. A data e e il T T e d
output allows the analyzer screen to be viewed on a
computer, same as video. Software is Windows 95
networkable so office possibilites are endless.

ingress / noise levels can be easily docu-
mented from every installation and service
call. Simple and easy to implement.

RDU software monitors ingress / noise by
recording RF energy, where you designate, in
200 khz. segments. The RDU averages the
data and displays a ingress / noise number,
real time. Response over time charts can be
outputed for analysis and documentation.

The RDU is an efficient new tool to activate
and maintain broadband networks creating
A benchmarks for return cable system operations.

The RDU allows you to start your system with
a return video channel and migrate to a data

ST [ stream as your people master the art of return
*':{’ H‘}l { o operations. Keep it simple to succeed.

Vaeg facla lestge’s Sees
et

»

HARENEE
USSR GER WY
9-'6!1.1..:1!.! 9.5
CABLE RESOURCES INC.
85M Hoffman Lane
Above are samples of a TV screen that system Islandia. NY 11722 Call 800-537-9995
installers or technicians would “see" in the field. FAX: 516-234-4436  for Sales and Information!

See us at the Western Show, Booth # 4724 Reader Service Number 80



LOOKING FOR A WAY TO TEST

HP ESA-L1500A Portable Spectrum Analyzer: HP 8711C Bench Sweep: HP E6277A MPEGscope DVBplus: HP 8591C Cable TV Analyzer:

Low cast, high dynamic range, spectrum For fast, accurate fault location/SRL Real-time measurements and monitoring The industry’s only one-box tester for all
analyzer for return path and ingress measurements in a single box. of MPEG streams. non-interfering RF and video measurements
maintenance

Your subscribers depend on you—you can depend on Be Prepared for the Interactive

llewlett-Packard. HP has dedicated itself to keeping Technology of the Future.

your broadband system at peak performance by To stay competitive, you have to be prepared for new
providing a complete range of test solutions for: digital technologies—including interactive services.

* R & D ¢« Manufacturing ¢ Headend o Field And you have to know that the products you buy




YOUR NETWORK FROM END TO END?

-

HP E6000A Mini-DTDR: HP 89440 Digital Video Modulation Analyzer: HP E4483A SDNET/ATM/T-Carrier Test Set: HP Calan 3010R/H Sweep/Ingress Analyzer:
Fast, easy and accurate optica fiber analysis Lets you characterize QAM signals on cable A fie!d-porzable test set for installation, Irstad and inaintain fo-waed and return
during cable installation, mainzenance and systems and VSB signals used in broadcast qualification and maintenance of optical paths quickly and accurately, all in the
restaration transmissions. networks piesence ot ingress.

today will meet your needs well into the future. HP Performance from End to End.
gives you a unique range of products to make sure
your cable system always delivers quality service to
your subscribers.

There's only one way to go for broadband test
products: HP. No one offers a more complete range
of test equipment to keep your entire broadband
system up and running today—and down the road.

" For more information, call: 1-800-452-4844, Ext. 5372

1997 Hewlett-Packard Co. TMMID730.1/CT WWW. h p .com / go / catv

[ ciciann
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it for employers in any or all of the 50 states.

To access a prospective employees re-
sume, an employer must register with the
job service and pass a verification process
that maintains the applicant’s privacy.

Jobba the Hunt

The next site had the ominous title of
The Monster Board, hup://www.monster.
com. This Web page has a link titled, no
kidding, Jobba the Hunt. To utilize Jobba
the Hunt’s search engine, a candidate en-
ters a login name and password that then
becomes unique to that individual. To ob-
tain a list of companies and job postings,
one has only to select work locations and
the type of job desired; Jobba will display
a number of matches to the inquiry.

One initial search turned up over 1,000
matches until the parameters were nar-
rowed a bit. The companies at this Web
site range from Fortune 500 to small start-
ups. Definitely, go there.

Cable-specific site

Another site of interest was spon-
sored by the Pennsylvania Cable Televi-
sion Association, http://www.pcta.com.
These forward-thinking people have a
free service that places resumes of laid-
off cable employees on the Internet and

then advertises the fact by linking to
other cable industry Web pages. They
even mail out job notices to people who
have their resume posted. Thanks, PCTA.

(Editor’s note: Look for other cable-specif-
ic career opportunities starting in January at
“Communications Technology’s” Website.
Check out http://ctinfosite.com.)

Interview prep

If a job seeker is unsure of how to pre-
pare for an interview, or has questions dur-
ing a search, the place to go is Career
Magazine at http//www.careermag.com.
Read advice from Joyce Lain Kennedy, a pi-
oneer of electronic job searches, or a host of
other career counseling professionals. There
also is a place to submit resumes, naturally,

Hone in

Finally, if a particular company is the tar-
get of a job search, one can usually find its
Web page by putting the name in the proper
format such as hup:/www.comcast.com, for
Comcast; http//www.bell-atl.com, for Bell
Atlantic; or hup://www.ibm.com, for IBM.

A search engine such as Lycos,
http://www.lycos.com, or Yahoo!,
http://www.yahoo.com, also will come in
handy to find prospective employers.

Don't forget resource home pages such

as the Society of Cable Telecommunica-
tions Engineers, http://www.scte.org;
Cable On-Line, hup://cable-online.com;
and The Parrot Cable Site at
http://www.parrotmedia.com/cable/cindex.

By placing resumes on several of the
Web sites listed here, I received five job
interviews in the first few days of unem-
ployment. Every site was free to the user
and the only request from the hosts of the
Web pages was to let them know when
their services were no longer needed or
the information in the resume changed.
This is a small price to pay for a virtual
bulletin board listing your qualifications.

The key to successfully navigating the
Web, or other aspects of the Internet, is to
use the links to other Websites wisely. Cre-
ate a resume that can be submitted on-line
and then go for it. The surf is up and the
computer-generated water is fine. Net your-
self a new job using the Internet today.

Reference
Gary Scott Malkin, Xylogics, Bay Net-
works, editor of “Internet User’s Glossary.”

Kenny Faust is general manager, TCI of the
Quad Cities. He can be reached at (309) 797-
2580, ext. 3050, or via e-mail at
faust.kenny.j@tci.com.

* Authentication: The process of verify-
ing a computer users identity.

* Bandwidth: The amount of data that
can be transmitted through a network.

* Bulletin board system (BBS): A com-

puter and software combination that

provides programs, games and activities
of interest to targeted users.

* Cyberspace: Fantasy novelist William
Gibson created this word to describe the
inner workings of the computer world.

* Dialup: A means of establishing a tem-
porary connection to the Internet using
phone lines.

* Domain name system (DNS): A
method of looking up domain names
such as: .com, .edu, .gov, .net, .us, .mil,

* Electronic mail (e-mail): The process of
exchanging messages between comput-
ers in a communications network.

* FAQ: Frequently asked questions. Go to

Glossary of Internet Terms

this part of any newsgroup before post-
ing messages or risked getting flamed.

* Flame: A strongly worded put-down of
someone that has offended others dur-
ing a newsgroup discussion or in an e-
mail. This usually happens to those who
post inappropriate material.

* Freenet: Bulletin boards funded by indi-
viduals or groups in order to make com-
puter telecommunications services
freely available to a community.

* Home page: The first document in a
Website.

* Hyperlink: A link within a hypertext
document that allows connection to an-
other document by clicking on an ob-
ject or word.

* Hypertext markup language (HTML):
Computer language used to create hy-
perlink documents.

* Internet: A network of computers

originally created for use by the U.S. gov-
ernment to maintain a system of commu-
nications in the event of a nuclear attack.

* Netiquette: proper etiquette on the In-
ternet.

* Postmaster: The person in charge of a
Website’s e-mail problems and other du-
ties involved in communicating with
users.

* Server: a computer that provides re-
sources to a network.

¢ Snail mail: a nickname for the U.S.
postal service.

* Uniform resource locator (URL): a
string representation for a location on
the World Wide Web. Example:
http//www.tci.com.

* World Wide Web (WWW): A system
created in Switzerland utilizing hyper-
text language o present information on
the Internet.
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B0 %4 Network Solutions
Provide Picture Perfect Performance

eing a cable operator today means more than
offering entertainment packages to customers.

’i""-; B
Telephone, internet access and interactive services are just

a few of your new network requirements.
With all this at stake, can you afford to frust your fiber

network to just anyone?
Molex Fiber Optics, Inc. designs products which

impact the heart of your system. We offer a full line of
passive optical products for fiber management which include
SC, SC/APC, FC, and FC/APC cable assemblies, coupler

and WDM modules, fiber drop cables, pre-terminated

cabinets and complete frame administration systems.
Digital or analog network — Molex selects the right
interconnect management system 1o give you piece of mind

Your connectivity specialist.

moleXx Fiber Optics, Inc.

L
(e

o I
5224 Katrine Avenue * Downers Grove, IL » 60515-4070  (800) A1-FIBER « Fax: 630-512-8777

3
3
]
Py 13
3
http://www.molex.com
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Data Enhanced
IV Programming

| n April of this year, the Federal Communications Commission gave ifs finl approval to

1 digital broadcasting in the United States. As a result, the TV indusiry is about fo remake

itself as we switch from analog to digital.

Digital broadcasting will mean changes
cverywhere, from the studios, netwarks
and broadcasters, to the cable services
manufacturers of TV sets and receivers,
and advertisers. The impact of digital
broadcast extends beyond TV as well,
as digital broadcast will become the
new common ground between broad-
casting, cable services, satellite, TV and
computers.

The bencfits of digital transmissions
Lo consuniers are exciting. In addition
to the obvious higher quality TV im-
ages, other ways that digital transmis-
sions can be used include:

* More interactive TV. When related
data and video are transmitted to-
gether, these can be re-assembled by
software in the receiver into more in-
teractive TV programming. Vicwers

can request more information about a
show (for instance. requesting addi
tional statistics on a baseball player).
When a back channel, such as a tele-
phone madem or a cable modem, is
part of the in-home sctup, viewers
can interact with other viewers or the
program’s producers via on-line chat
or e-mail, or purchase goods and ser-
vices. At its best, this interaction has
the potential to create a sense of
comntunity and immediacy which
today’s TV technology simply cannot
deliver.

High speed data delivery to the home.
Digital broadcast signals will be
transmitted at a transmission rate of
19.3 Mbps, a rate far in excess of ex-
isting land-based technologies like
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COMPARED TO ALCATEL'S EXPERIENCE AND QUALITY,
OTHER FIBERS ARE JUST A LITTLE LIGHT.

0 !éA
N

C( INSIDER THE FACTS. 100 YEARS OF COMMUNICATION EXPERIENCE. $32 BILLION IN SALES. 190000

EMPLOYEES, PARTNERSHIPS IN OVER 130 COUNTRIES, AND BEST OF ALL THE MOST ADVANCED OPTICAL
FIBERS AND FIBER CONTINGS IN THE WORLD, OTHER FIBER SUPPLIERS JUST DONTT HOLD A CANDLETO

ALCATEL WHERE WE ALWAYS PUT YOU IN THE BEST LIGHT. 800729 « 3757

ALCATEL

PutTiNG You IN THE BEST LIGHT
Reader Service Number 10



ISDN and telco modem. Cable tech-
nologies have the potential to reach
rates as high as 45 Mbps, allowing
very high quality video images and
gigabytes of data to be transmitted

Data Draws a Blank

Every cable operator already has the
infrastructure to begin broadcasting
data to the home. What is it? The
| vertical blanking interval (VBI) of
NTSC TV. Although not as fast as
digital, relatively large amounts of
data can be sent in the VBI.

Data rates approaching ISDN have
been achieved in some VBI-based
tests. Some companies claim to bhe
able to send as much as 150
megabytes of data each day.

To receive this data, viewers will
need a PC with a TV tuner card and
broadcast-enabled client software.
For two-way, customers also need a
back-channel telephone line, ISDN,
cable modem or asymmetric digital
subscriber line (ADSL).

Enhanced TV:

Data enhanced TV programming
is another cable opportunity. In en-
hanced TV, video is transmitted with
accompanying related data, typically
Internet Web pages, synchronized
with the video.

In the future, in addition to send-
ing TV signals and data, the cable
operator’s business could expand to
include:

* Transaction services, to allow cus-
tomers to immediately complete a
sale via TV if they see a product of
interest;

* Composition services, to assist ad-
vertisers in creating their data en-
hanced advertisements; and

* Website hosting services, to allow
advertisers to provide information
about products all of the time.

simultaneously. Coupled with the In-
ternet, digital TV has the potential to
revolutionize in-home Internet ac-
cess, allowing applications like retail-
ing (software, film and audio),
Webcasting (the broadcast of Internet
Web sites), multimedia magazines
and more,

Data over VB!

The infrastructure to begin broad-
casting data to the home is already in
place today. While high-speed data de-
livery will have to wait until new
switched digital equipment is installed
at cable plants nationwide, every cable
operator has access to the NTSC verti-
cal blanking interval (VBI). Although
not as fast as digital, relatively large
amounts of data can be sent in the VBI.
Using the Internet protocol (IP) with a
suitable forward error correction algo-
rithm, and all ten lines of available
VBI, data rates similar to integrated
services digital network (ISDN) have
been achicved in some tests. Using just
two lines of VBI, some companies have
reported the ability to send as much as
150 megabytes of data each day.

To receive the data that is being
transmitted, viewers will need to own a
personal computer equipped with a TV
tuner card and broadcast-enabled client
software. For two-way interaction, cus-
tomers also will require a connection to
a back- channel telephone line, ISDN,
cable modem or asymmetric digital
subscriber line (ADSL).

There’s an obvious business opportu-
nity in subscription-based, premium
data services to the home. Cable opera-
tors could simply devote a channel to
data, and charge for it in the same way
as pay-per-view movies or premium TV,

From a technology perspective, set-
ting up a service like this could be as
simple as adding a personal computer
and VBI injector to the cable headend,
and re-broadcasting Web-based con-
tent. The content could be IP multicast
packets originating from a multi-caster
on the Internet, or entire Web sites,
which are picked up for rebroadcast.

Enhanced TV

Data enhanced TV programming rep-
resents another opportunity. In the

model of data enhanced TV currently
under development by several compa-
nies, video is transmitted with accom-
panying related data, which is most
commonly Internet Web pages, syn-
chronized with the video.

For example SciSquad, is a show
aimed at older children and young
teens about kids solving problems with
science. In the screen shot on page 70,
the National Television System Com-
mittee video signal is in the upper right
quadrant of the screen.

The viewer could choose to watch
this video as if it were standard TV by
simply selecting the video and enlarg-
ing it to full screen. Around the edges
of the video in this example are several
data objects: The still images of the
sharks are synchronized with the video
signal, and can change as the show
progresses. Below each shark there is a
silver “canister” surrounded by a glow-
ing green shadow.

When the viewer selects the canister,
the accompanying caption text is ex-
posed below the image, giving more in-
formation about what is being shown.
The “pipe creature” in the lower left
hand corner is a menu of other interac-
tivity options. During normal viewing it
is hidden, except for the two eyeballs.
When the eyeballs are selected, the body
of the creature glides up from the bottom
of the screen exposing other options.

The “Chat™ option allows the viewer
to bring up a chat window, and com-
municate via a telephone line with
other viewers who also are watching
the show. The “E-mail” option allows
the viewer 10 send mail to the cast and
producers of the show.

The “The Lab” option takes the
viewer to an additional set of data en-
hancements where they can explore the
information presented in the show in
more depth. It contains additional topi-
cal articles and games. The “Show” op-
tion restores the synchronized video
window and lets the viewer simply
watch the show.

These data enhancements are a sim-
ple precursor to what will be possible.
In the future, it's easy to see a world
where, in addition to sending TV sig-
nals and data, the cable operator’s busi-
ness could expand to include offering;
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* Transaction services, to allow cus-
tomers to immediately complete a
sale via TV if they see a product of
interest;

* Composition services, 1o assist adver-

any time using an appropriate receiver.

If the operators’ Website includes
“push” content designed for Microsoft In-
ternet Explorer 4.0, or Netscape Nelcast-
er, this also could be easily broadcast,

charging advertisers a premium to
broadcast an electronic brochure to
accompany an advertisement—imagine
the value to an advertiser in giving the
customer the ability to immediately

tisers in creating their data enhanced

purchase or receive more information

advertisements; and

* Web-site hosting services, 1o allow ad-
verlisers to provide information
about products all of the time.

The investment needed to get started
transmitting data today is fairly mini-
mal—a VB inserter and a standard PC
with appropriate software. Together,
both can be purchased for under
$10,000. What to transmit? Many net-
works already create Web sites, and
therefore have the expertise to create
Web-based content in hypertext mark-
up language (HTML). Many also are

“The addition of data
broadcasting fo the
cable operator’s pack-
age of services opens
up a whole new world
of opporfunifies.”

about an advertised product.

It is clear, that the addition of data
broadcasting to the cable operator’s
package of services opens up a whole
new world of opportunities.

For a minimal investment, a cable op-
erator can get started with this new medi-
um today, and be confident that this
investment will be applicable to the fu-
ture world of digital TV. Digital broad-
casling, the transmission of digital media
from one to many over diverse digital
networks, is the new common ground of
broadcasting, cable networks, satellite,
TV, and computers. Ct

news services themselves, transmitting
the local news, weather and sports sev-
cral times daily. A logical place to start
would be to transmit this information
as data so that viewers could access it at

giving consumers a true push experience.
Beyond these simple steps, operators

also could contemplate selling addi-

tional ad space with programming, or

Alec Saunders is product manager for the
desktop and business systems division of Mi-
crosoft Corporation. He can be reached at
206-936-7087.
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mechanical drive
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highly maneuverable

* 850 Ibs. on rubber tracks
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AUDIO LEVELS » STEREO SEPARATION » STEREQ PHASE * SAP

deviation on the TV modulator can
be done using the TSD.
o MTS-2B - Stereo generator

Your customer satisfaction
is important, and more of your
customers are installing high-end

stereo TV and Home Theater with AGC, dual inputs and
Surround Sound Systems.That's frequency response flat to 15 kHz.
why Leaming industries offers a Represents the top of the line.

full line of high quality BTSC e MTS-2C - AGC, dual inputs
stereo equipment: and frequency response

to 14 kHz.

¢ MTS-4 - Dual inputs, 14 kHz
frequency response, compact
design, 3 units per 1 32" rack
space.

e SE-1 - 14 kHz response and
3 ynits per rack space, most eco-
nomical stereo generator.

e SAP-1/SAP-2 - Second
Audio Program generator.

¢ TSD - Television Stereo
Decoder, for monitoring and
maintaining BTSC stereo and
SAP. When connected to
speakers of headphones, you
can listen and visually monitor
audio levels and separation using
the TSD's meters. Hooking &
scope to the TSD gives a com-
prehensive view of your audio
signal. Setting the baseband
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e AGCA32 - Automatic Gain
Control protects from over/under
modulation.

It takes the right equipment to
offer quality audio. With our
excellent performance and
unmatched features, Leaming is
your Sound Investment. Call or
write today for information on our
full line of audio equipment.
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Heart of Glass

Simple Steps to Better Optical Network Design

By Dean Yamasaki and David Kozischek

ptical technology has proliferated throughout the cable TV industry. The fiber net-

work topology of each multiple system operator differs from one another: how-

ever, the basic principles that govern network design and material selection can universally

be applied to all topologies.

The primary focus of this discussion is 1o
relate transmission path (link) attenuation
Lo active transmission equipment.

After cable routes and node place-
ments have been established, an evalua-
tion of the basic system transmission
objectives is conducted. The system de-
signer must first assess the attenuation
characteristics for each fiber span in the
overall route and select the appropriate
electronics package based each span’s
requirements. Setection of the electron-
ics package can be driven by a number
of variables, including vendor, number
of transmitters desired, standardization
of equipment and cost. The ultimate
goal in the design process is twofold:
first, to ensure the optimum optical
power level per equipment design spec-
ifications is delivered to the input of
the receiver; and second, the electron-
ics/delivery system chosen to meet the
established operating requirements is
keeping within the MSO’s established
preferences for its network.

Design objectives usually can be met
by more than one system configuration.
A trade-off analysis, varying one or
more system parameter(s), might be
necessary o consider all options and
determine the best one. This type of
analysis can be performed using some
fundamental concepts and calculations

to verify that the designated active and
passive components work together to
support proper system operation.

Caleulating passive link attenuation
The initial step required for this type

of system analysis is to establish the

totat attenuation of each link in the
system. This may be done by summing
syslem attenuation in a step-by-step
manner. (See accompanying table on
page 80.) The following is a detailed
discussion of the process:

1) Calculate the fiber loss: Multiply the
length of the proposed transmission
path (total link length in km with ad-
justment for sag/slack) by the nor-
malized cable attenuation (dB/km)
for the fiber at the operating wave-
length of interest.

2) Calculate the connector loss: Add the in-
dividual attenuation values (dB) for
every connector pair along the route
being considered, from transmitter to
receiver, excluding transmitter and re-
ceiver connectors.

3) Calculate the splice loss: Add together
the individual local attenuation values
(dB) for every splice along the fiber
route being considered, from transmit-
ler o receiver.

4) Calculate other component losses (e.g.
couplers, splitters): Add the attenuation

values of any other components that
will contribute to optical signal loss-
es in the fiber route, from transmit-
ter to receiver. This value will
account for all other (if any) attenu-
ation contributed by sources in the
link not accounted for in Steps 1

BOTTOM
[N«

Network Design and Selection

Basic principles that govern network
design and material selection in-
clude vendor consideration, number
of transmitters desired, standardiza-
tion of equipment and cost.

The ultimate goal in the design
process involves two steps:

1) Ensure the optimum optical
power level per equipment design
specifications is delivered to the
input of the receiver; and

2) The electronics/delivery system
chosen to meet the established oper-
ating requirements is kept within
the MSO’s established preferences
for its network.

Basic transmission objectives can
be met by a variety of options and
the merits of each can be evaluated
using a calculated passive link atten-
uation and trade-off analysis.

The final selection decision will
be up to you and may be based on
cost, vendor reputation and other
user preferences.
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through 3. (Note: Trade-off analysis
may require optical splitters to be
integrated separately at a later time
in the analysis.)

5) Combine the values obtained in Steps
1, 2, 3 and 4: This value is the esti-
mated passive system attenuation for
the link being considered. Note: This
step is designed to calculate the total

INTRODU

12-FIBER

Automatic splicing of ribbon — up to 12 fibers

Sharp focus on all fibers at the same time

High-precision hot image estimation
Dynamic full color user interface

Large high-resolution color monitor ‘

attenuation loss contributed by the
transmission path under considera-
tion. Maximum values or nominal
values may be used to establish at-
tenuation performance for Steps 1
through 4. Utilization of maximum
values typically provide the “worst
case” analysis and reflect a safe, con-
servative approach. Nominal values

CING
SPLICING!
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Network Products
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Ambherst FiberOptics
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Fax +1 941 925 9291
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are representative of a statistically-
based “typical” performance and may
allow justification of longer links
(with less headroom for contingency
planning). Designers should select
an option, or employ a combination
of the two options, based on the ob-
jectives of the system operator.

Selecting transmission equipment
The active electronics can be selected
once the link attenuation is estab-
lished. The selection process normally
will be driven by the receiver’s operat-

“Before starfing
o establish
the transmitter
requirements for
the headend, define
functional working
parameters of interest
such as the opfical
wavelength
and optical power
level required
at the node.”

ing parameters. Cable TV system de-
signers’ typical transmission selection
criteria is based upon achieving a target
power level at the input of the receiver.
This target or “optimum” level is typi-
cally 0 dBm, but may vary depending
on the manufacturer of the end elec-
tronics. A power level in excess of the
target power level can potentially over-
drive the electronics. A power level
under the target power level can result
in insufficient carrier-to-noise ratio
(C/N). Neither is desirable since both
degrade the ability of the receiver to
produce error free radio frequency (RF)
output from the optical input. >
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Determining link attenuation

(able distance:
Performance:

Fiber loss

Connector loss Attenuation per pair:

X dB/km = dB total fiber loss

dp

Number of pairs; X
Splice loss Loss per splice:

Number of splices: X
Other components as applicable

5 dB total connector loss

= d8 total splice loss

= dB totol components

The optimum receiver power level is
usually above the minimum receiver
sensitivity. However; analog amplitude
modulated-vestigial sideband (AM-VSB)
signals require a higher C/N than their
digital counterparts. Analog transmis-
sion is much more sensitive to signal
distortion than digital transmission and
necessitates additional considerations.
The higher C/N is necessary to ensure
that the receiver can correctly convert
the analog optical input to RF output.

The higher input signal level into the
receiver also is necessary to address ef-
fects such as composite second order
(CSO) and composite triple beat (CTB).
Proper input power at the receiver helps
to compensate for these effects.

In some cases the electronics manu-
facturer will have already calculated an
optical budget (dB) for the electronics.
If not, the simplest way to calculate an
optical budget or “system gain” is to
subtract the receiver target input level

(typically 0 dBm) from the transmitter
average power output(dBm). The sys-
tem designer then uses this optical bud-
get value to correspond with the
appropriate passive link attenuation.

A single transmitter can power one or
multiple links. Also, a system can stan-
dardize on a single transmitter power
and meet link requirements using asym-
metrical couplers for power division
down each leg. Another option is to
power the entire system with one pow-
erful laser in series with an erbium
doped fiber amplifier (EDFA) and mul-
tiple couplers. We will now consider a
simplified network to illustrate this
analysis concept. This will demonstrate
an example of trade-off analysis by con-
sidering two different transmitter op-
tions.

To conduct a system analysis, the atten-
uation losses (fiber, connections and com-
ponents) are combined as discussed in the
earlier section on passive link attenuation
and the optical link losses at 1,310 nm
and 1,550 nm are calculated.

Unique modular designs accommodate electronics,
power supply, and fiber optic cable in one enclosure!

bef the Point?
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protection devices.
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Before starting to establish the transmitter requirements for
the headend, we necd to define functional working parame-
ters of interest such as the optical wavelength and optical
power level required at the node. These parameters are de-

fined by the manu-
" e
The basic

facturer of the end

electronics. The

manufacturer also

7o o CE0 levels principles

hese vatues cnvery | gssociated with
cumulative link loss

calculations can

be universall

applied to ul

topologies.”

power received at the
node. Taking all
these parameters
into consideration,
we will set up a de-
sign criteria and con-
sider some examples.
A dedicated laser for
each link is always
an option; however,
we will evaluate al-

ternate design op-

tions to illustrate trade-off analysis. The design criteria are:
operational wavelength of 1310 nm or 1550 nm; optical
power required at the node is 0 dBm = 1 dB; and C/N of 55 dB

Option 1: Standardizc equipment on a single power level
laser(s) at 1310 nm with optical splitters to feed each optica! node.
Using the calculated attenuation of each link and the design crite-
ria will result in the use of five lasers and 1x4 and 1x3 splitters to
meet the requirements of all links. [Quantity, 5; Optical power. 10
dBm}

Option 2: Using the calculated attenuation of each link and the
design criteria, the use of a single transmitter and a 1x16 spiitter
can meet the requirements of all links. [Quantity, 1; Optical power,
17 dBm]

Conclusion

We have demonstrated that basic transmission objectives
can be met by a variety of options and the merits of each can
be evaluated using a calculated passive link attenuation and
trade-off analysis. The final selection decision will be up to
the individual operator and may be based on cost, vendor rep-
utation and other user preferences. The examples used in this
article only describe some of the options available Lo system
designers and have been used to demonstrate the value of this
methodology. Even though the fiber network topology differs
from MSO to MSO, the basic principles associated with cumu-
lative link loss calculations can be universally applied 1o all
topologies. The link loss analysis provides system designers
with a valuable ool 10 assist with system integration of end
electronics. Ct

Dean Yamasaki, (704) 327-556+4 or dean_yamasaki@siecor.com, is ap-
plications engincer and David Kozischek,
david_kozischck@siccor.com, is systems engineer for Siecor Corp.
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Women in Technology Award

By Pam Nobles

reating significance. Commitment 1o growth. Teaching others. Leading by example.

Sharing knowledge and experience with the industry and the community. These are the

qualities one might associate with a leader. These also are qualities you would associate with the

1997 Woman In Technology Award recipient, Yvette Gordon.

The annual Women in Technology Award
recognizes and honors leading women in
technology positions within the cable and
telecommunications industry and creates
visibility for all women in technical ca-
reers with the industry. Each year it iden-
tifies and acknowledges the achievements
of an individual woman within the indus-
try’s technical community who has
demonstrated significant personal and
professional growth and has contributed
significantly to the industry.

It is co-sponsored by the Society of
Cable Telecommunications Engineers,
Women in Cable & Telecommunications,
and Communications Technology magazine.

The cable industry is not the first to
recognize these qualities. Gordon was
honored in 1995 with the Engineer of the
Year award from the Institute of Electrical
and Electronic Engineers signal processing
chapter. This honor allowed her to be rec-
ognized with the likes of engineers with
over 50 patents and many Ph.D.s.

In her career, Gordon has had diverse
experience, from designing algorithms for
the Longbow radar system of the Apache

DECEMBER 1997 » COMMUNICATIONS TECHNOLOGY

helicopter, to building the worlds first digi-
tal interactive TV system.

She began her career as a software engi-
neer at Lockheed Martin, as a UNIX and
C programmer and system administrator.
After receiving both a bachelors and mas-
ters in mathematics, she began work in
signal processing, working on pattern
recognition and compression algorithms
for one and two dimensional radar sig-
nals. She also worked on image processing
with medical and fingerprint images.

After 10 years at Lockheed Martin, Gor-
don moved on to Time Warner Cable and
the design of the full service network
(FSN). The FSN was to be the world's first
digital interactive TV network, offering
transactional service and full VCR func-
tionality of video over cable. The task of
integrating such a network had never
been done before and proved to be quite a
challenge in its design as well as its opera-
tion and management. The FSN became
the launching and testing ground for sev-
eral of Time Warner Cable’s digital tech-
nologies that lead to RoadRunner (TWC'’s
high-speed data delivery service) and

Pegasus (advanced digital set-top box).

For the past two years Gordon has been
involved with TWC’s advanced engineering
team on authoring the Pegasus request for
proposals (RFPs)—the next generation of
the digital and interactive technologies. The
process began with a Phase 1.0 RFP, re-
questing a digital broadcast headend system
and a digital set-top box that also would
support full interactivity in the future. Time
Warner announced at the 1996 Western
Show that it would purchase around a mil-
lion of the Pegasus set-top boxes.

In 1997, Gordon worked on the next
phase of RFPs, requesting a hypertext
markup language (HTML) engine for the
Pegasus set-top and a full video-on-de-
mand (VOD) system. HTML allows Web-
based applications to run easily on a
set-top and would allow Time Warner to
support RoadRunner TV. The specifica-
tions included complete hardware and
software requirements and Gordon’ spe-
cialization in the RFP authoring focused
primarily on component integration, oper-
ations, the set-top client application, and
headend software requirements.

This October she moved on to become
the director of interactive technologies for
SeaChange International. SeaChange is a
fast-growing company focused on provid-
ing digital video systems to the TV indus-
try. It is well-known for holding over 80%
of the U.S. digital ad insertion market. In
addition to ad insertion equipment,
SeaChange develops complete video serv-
er-based systems to support near-video-



on-demand (NVOD) and VOD.

This summer, Time Warner Cable in-
stalled its hotel VOD system in New York,
using the system from SeaChange and its
partner IPC Interactive. It is run from
their Manhattan headend and is capable of
supporting the more than 140 hotels in
the franchise area.

Gordon will be assisting SeaChange in
architecting its system software for the VOD
headend products. After Time Warner’s an-
nouncement that the FSN was closing and
the completion of the Pegasus specifica-
tions, Gordon wanted to continue to use
her engineering skills to architect video sys-
tems. The move o SeaChange allows her to
do that while continuing t0 maintain a
close focus on the business, standards, and
operational needs of the MSOs.

Keeping in touch

A product is only as good as the effort
one puts into understanding the customer
requirements. Gordon plans to maintain
contact with the industry to ensure the
software and hardware continue to evolve

with the industry needs. This includes ex-
tensive involvement with the operators,
both on an engineering design level as
well as operational needs evaluation.

Jim Chiddix, chief technical officer for
Time Warner, compares Gordon to a star,
saying, “She’ bright, capable, and has made
many contributions to the full service net-
work. Her winning this award is great.”

Gordon has two patents pending. The
first, “Apparatus for and Method of Classi-
fying Patterns,” describes mathematical
methods for classifying what is found in a
signal, for example, finding a tank or
truck in a radar signal. The second patent
is called “Intelligent Media Asset Manage-
ment System,” which describes the auto-
mated management of digital content.

Challenges on the horizon

When asked what challenges she sees,
Gordon responds “The cable industry is
going through a major change with the
digital era. We are still talking about hy-
brid fiber/coax (HFC) upgrades and then
throwing high definition TV (HDTV),

NVOD and VOD on top of that.

“I believe that everyone really has a
good grasp on the need to stay ahead of
the competition, but at the same time the
new technology, its costs and the opera-
tional impacts are quite overwhelming,

“The biggest challenge I see is to help
overcome the hesitancy to move forward
with digital. This can be done two ways
— help in sharing knowledge through
presentations and classes, as well as mak-
ing sure a product is designed well
enough to minimize cost and operational
impacts to divisions. I plan to do both.”

What legacy would Gordon like future
generations to remember about her? She
would like to be remembered by the com-
munity as being caring, by her children as
being a great mom and by the industry as
having made a significant contribution to
emerging technologies. She adds “Wow,
that’s asking a lot, isn't it? Well, we all
have to have goals.” Ct

Pam Nobles is manager of technical develop-
ment for Jones Intercable.
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extLevel Systems

congratulates Yvette Gordon,

winner of the 1997

Women in Technology Award
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EAS Countdown Begins—Again

FCC Gives Operators to End of Next Year

By Alex Zavistovich

1| he FCC this fall put to rest months of speculation as to when the Commission might issue s
final Report and Order on implementafion of the Emergency Alert System (EAS). Is verdid:

Large systems have until the end of the next calendar year to install EAS equipment in their headends.

In its late September Second Report and
Order, the FCC said it was requiring “all
wired cable systems that serve 10,000 or
more subscribers to install EAS equip-
ment and provide EAS audio and video
messages on all channels by December
31, 1998.” The FCC's requirement to
carry cable systems to provide both audio
and video messages on all channels came
in response to concerns from persons
with hearing disabilities.

The Commission chose not to exempt
smaller systems from the EAS requirements:
“such an exemption would be inconsistent
with our statutory mandate,” the FCC said.
Instead, it required all wired cable systems
with 5,000 or more (but fewer than 10,000),
subscribers to install EAS equipment and
provide EAS audio and video messages on
all channels by October 1, 2002.

For wired cable systems serving fewer
than 5,000 subscribers, the FCC is requiring
either the national level EAS message be
provided on all programmed channels, or to
install EAS equipment with a video inter-
rupt and audio alert on all programmed
channels and EAS audio and video messages
on at least one programmed channel by Oc-
tober 1, 2002.

“We will provide a phase-in period to
provide additional time for cable television
operators to comply with these and other
EAS requirements,” the FCC added.

Wireless cable systems are not exempt

from the ruling, either, with the FCC requir-
ing that industry segment to participate in
the EAS on the same basis as wired cable
systems. At present, satellite master antenna
television and open video systems are ex-
empt; the FCC gave no indication of when,
if ever, that part of the ruling may change.
Existing local franchise agreements for spe-
cial warning systems will not be preempted
by the EAS, the FCC added, as long as they
do not conflict with EAS requirements
under our rules.

For some, reaction to the decision was
basically relief that the waiting is over.
Steve Johnson, a senior project engineer
for Time Warner Cable in Denver, has
been an EBS subcommittee member for
the SCTE since 1992, He and the rest of
the subcommittee worked with FCC ven-
dors to find cost-effective solutions for
complying with the EAS program.

“There are not that many changes in this
Report and Order,” Johnson said. “Operators
were worrying about lead time, but we have
a year, so we feel pretty comfortable about
that.” He said one concern voiced by system
operators was the possibility of disruption of
programming by an EAS message that was
not applicable to certain viewers that re-
ceived it. Those concerns could be mini-
mized depending on the length of the EAS
override, and by customizing the types of
emergencies to which an operator might
alerts its viewers.

Duck and cover

A direct descendant of the CONELRAD
warning system, EBS is a product of
America’s “duck-and-cover” days, de-
signed to enable the President to speak to
the public in event of national emergency.
By the beginning of this decade, however,
broadcasters were complaining that the
two-tone test signal was a “tune-out fac-
tor” among listeners and viewers. More
importantly, the repetitive tests were cre-
ating a “cry wolf” mentality among the
public, which was just as apt to ignore a
real emergency alert as a test.

In the early fight for a succeeding tech-
nology, two systems were competing for
dominance: The National Weather Service’s
Weather Radar Specific Area Message En-
coder (WRSAME), and the Radio Broadcast
Data System (RBDS) from Sage Alerting
Systems. In a 1994 ruling, the FCC named
WRSAME as the encode/decode technology
that forms the basis for EAS.

The FCC had taken on the revamping
of the Emergency Broadcast System dur-
ing the Al Sikes administration of the
Commission. Chairman Sikes had ap-
plauded the effort to create EAS, empha-
sizing its importance to cable as a means
of establishing parity with broadcasters—
cable had never before had the chance to
participate in a national alert network.

Cable operators were far from over-
whelmed by this new opportunity. Early
adopters have been few and far between. A
common objection is that operators can't
justify the expense for a product that
doesn't really do much when there is no
emergency. According to Gerald LeBow,
president of Sage Alerting, operators were
never very enthusiastic about the system.
“These were not smiling faces that said,
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‘What a neat service, we finally have pari-
ty with the broadcasters.”

The cost factor

Is the system too expensive to imple-
ment? If you can trust the FCC’s eco-
nomic model, you might not think so.
According to the FCC ruling, “Detailed
economic cost estimates to implement

EAS for cable television systems ranged
from a low of $4,500 to $6,500 per
headend submitted by HollyAnne Cor-
poration to a high of $40,000 to
$50,000 per headend claimed by
NCTA. The general range, however, of
estimated costs to provide audio and
video EAS messages on all channels
submitted by small cable operators is

We’'ve never taken
our tool design lightly.

s o til no
-

vl

4

\
2 8

Factis , we're very serious about our tools. That's why we designed a new light
weight series of drop cable preparation tools. By using high quality, light
weight aluminum, we've been able to maintain the strength and reliability that
our customers have come to expect. The all new Hex Crimp Light and
TerminX Light now weigh one third less,
and our new Pocket TerminX~ weighs in
at a mere half pound! So, get the lead
out of your tool belt... choose CablePrep
Light Tools for all your drop cable needs.

For More Information about CablePrep products Call: 1-800-320-9350

CablePrep, 207 Middlesex Avenue, P.O. Box 373, Chester, Connecticut 06412-0373 USA Web: www.cableprep.com

w, that is.

/

[ablePrep-

Tools You Trust.

A Ben Hughes Communication Products Company

Reader Service Number 36

between $15,000 and $20,000 per
headend.”

At that price, the FCC estimated a
10,000 subscriber system would pay
the equivalent of approximately three
cents per subscriber per month over a
seven-year period. To provide audio
and video EAS messaging on one chan-
nel, along with an audio alert message
and a video interrupt would range from
$6,000 to $10,000 per headend, ac-
cording to the FCC. The cost per sub-
scriber for a 4,000 sub system would
be about three cents per month over
seven years; the cost per sub for a
1,000 subscriber system would be 12
cents per month.

Time Warner’s Johnson said he was
not exactly sure of how the FCC ar-
rived at these figures. “Some headends
only serve, say, 50 subscribers. Even at
a $6,500 investment per headend,
that’s a lot of money for some opera-
tors to spend.”

Now that the implementation has
been mandated, however, most vendors
have begun focusing more on the mar-
keting battle that lies ahead. Steve
Grossman of Mega Hertz said he was
concerned that some cable operator
will purchase their EAS systems sight
unseen. “Operators must take the time
to compare operational features, speci-
fications and the companies that are
backing the products. There are vast
differences,” he noted.

“Most of all,” added Grossman, “I
wish all cable operators would use EAS
to their advantage! Use it as a soap
box, letting the communities know the
value of this new service that is free to
all subscribers. The good will that
could be achieved is invaluable to the
operator and to our industry.

“I worry that small cable operators
have not considered their alternatives. I
understand the financial concern of
smaller cable operators; however, 1 be-
lieve that many communities or local
businesses would become paying EAS
advertising sponsors if they knew they
could. The cost of purchasing and in-
stalling EAS systems in smaller cable
systems could be shared.” Cy

Alex Zavistovich is executive editor of “Com-
munications Technology” magazine.
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BROADEN YOUR BROADBAND HORIZONS.

See us at Western Cable. Booth 264B. December I0th thru 12th.



GEAR UP FOR THE FUTURE WITH ADEG.

Charting the course for your network's future requires careful planning
and the right equipment. At this year's Western Cable Show, let ADG
be your guide with a complete array of broadband products and
services. Check out what's on display:

«[VE000™ breaks WAN speed record fordigital data transpart

sHomeworx™ Access Plstform for vaice, video and data

oRF Worx™ and Broadband Connectivity products to meet the
needs of today's changing headend.

«Systems Integration services to tie it all together.

So see us at Western, Booth 264b.
Well help you outsmart, outperform, outdeliver

the competition. Just think of us as the

A
=Homeworx family of cable data modems Broadband Outfitters.

.| Flelecommumications

Reader Service Number 2 www.adc.com
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management. Certification.

technology demo.

course there’s the CableNET Technology

arOMMIINICH "ne tarhine my

If you're reading this afterwards and
kicking yourself for missing it, you should
check out “Bottom Line” in this article. It
offers details on obtaining the California
Cable Television Association’s Western

sal

how 97

ms Over Confab

Photos: Courtesy of the Anaheim/Orange County Visitor & Convention Bureau

NS

Show CD-ROM with all the highlights.

ecnnIcai sessions

* FCC/Washington Update: FCC and
National Cable Television Association

reps provide an update of technical reg-
ulatory issues currently being consid-
ered by the ommission and discuss
compatibility issues relating to broad-
band telecommunications. Society of
Cable Telecommunications Engineers
President Bill Riker moderates.
Two-Way Plant: Traveling Down the
Road to Success, in Reverse: Ron
Hranac, senior vice president of Coaxial
International (and senior technical edi-
tor of this magazine), moderates this
session on one of his favorite topics.

Whether you are implementing In-
ternet access, telephomy or looking
ahead to interactive TV, the key compo-
nent is a weil-designed and maintained
two-way cable system. Industry experts
provide clues about some of the techni-
cal pitfalls that can be experienced
along the road to building and operat-
ing a reverse cable systen.
Cable Telephony Today: Are the
Phones Ringing? Jay Junkus of Knowl-
edgeLink (also telephony columnist for
this magazine) moderates.

Many cable operators have been
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doing telephony trials and talking
about getting into the residential phone
business. Today, many of those same
operators are ready for the next step—
customer service. Operators and manu-
facturers discuss what has been learned
in the trials. Get a view of the future in
cable telephony.

* Network Management: It's Not Just

Another Name for Status Monitoring;

Its 11 p.m. Do you know where your
next outage will be? You know you're
thinking about it. TCI's Van Macatee
moderates.

Historically, cable systems have re-

lied on their customers to tell them of

problems in the cable plant. Today we
need to know about problems and

{he brightest constelltions at your figertis

or vears,
Hukk Engineering

has been answering
its cable industry
customers' testing needs
with a unique solution —
Comprehensive digital-signal
diagnostic equipment. With the
Hukk CR1151B QPR Monitor, we

pioneered the widespread use of bit error testing in CATV networks. Now, for
an all-new generation of digital equipment needs, Hukk Engineering is intro-
ducing the CR1200! The CR1200 brings bit error testing to QAM-modulated
digital signals, whether they are high speed cable modems or compressed
digital video. The CR1200 with its easy-to-read constellation display offers you:

 Pre-AND Post-FEC bit error rate
* Signal -to-noise ratio

The CR 1200 is one of the most versatile
products of its kind on the market. The suc-
cessful combination of superior analog testing

* Errored and severely errored second counts.
Hukk

ENGINEERING

and up-to-date digital display features makes ~ 3250-D Peachtree Corners Circle

Hukk Engineering products stand out as a

favorite in the industry.

Norcross, GA 30092
Phone: 888-236-8948
Fax: 770-446-6850
www.hukk.com

Reader Service Number 92

respond to potential problems before
our customers suspect anything. Several
cable operators are considering the im-
plementation of network management
systems. Many cable competitors have
already installed equipment and are
reaping the benefits.

* Cable Modems: Are They “Plug-and-

Play™? Good question. What technical
skill sets are needed to install and service
the hardware and software required?
@Home’s Ron Wolfe moderates, >

BOTTOM

The Western Show ‘97

There’s no doubt about it—technol-
ogy is stealing the show. The West-
ern Show, that is. This month’s big
confab (Dec. 9-12), one of the ma-
jors in our industry, packs quite the
technology punch, to put it mildly.
If you're going, you better plan your
time carefully because there’s a lot
to take in technology-wise in just a
few days.

If you're reading this after the 7
show and you missed it, you might
want to check out the California
Cable Television Association’s CD-
ROM. It offers the following:

* Verbatim session transcripts and i

case studies,

* Audio and video highlights,

* Exhibitor and product listings

* Speaker slides, biographies and
contact information,

* Easy-to-use interface, instant key-
word search, Web links,

* Transcripts formatted for screen
and print, and

* Supports both Windows and Mac-
intosh computers.

The CableNET showcase also is
highlighted.

Call (800) 301-2341 or outside the
United States, call (818) 879-1131; Fax
(818) 879-0533; or go to the CCTAs
Web site (http://www.cct-assn. org/index
html).
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PLS-125™, PLS-225™, PLS-220™

Power Line Surge Suppressors

The PLS-125, PLS-225 and PLS-220 reduee out-
ages and customer complaints by eliminating
breaker outages, blown fuses in power supplies,
and damage to power supplies due to veltage tran-
sients, surges, spikes, and lightning. The PLS-125,
PLS-220, and PLS-225 also protect expensive
headend equipment from overvoltage related
damage. Reader Service Number 301

DLPS-15D™ Drop Line Power

Suppressor

Developed and patented by Cable Innovations, the
1 Ghz., UL approved DLPS-15D protects drop line
electronics from damaging faults due to surges,
transients, spikes, and lightning. The DLPS-15D,
using dual direction Sidactor technology, protects
both directions (from the house and into the
house). With a trigger sensing time of one
nanosecond, the DLPS-15D will virtually
eliminate damage to drop line electronics caused
by overvoltages.

If you are currently using Zener diodes, gas
discharge tubes, MOV's or just a ground block,
you are taking unnecessary risks with your
equipment and with your subscriber’s electronics.
The DLPS-15D offers a longer life, greater current
handling capacity and faster response than any
other type of protection.

Reader Service Number 302

DLPS-15DF™ High Pass
Filter/Drop Line Power

Suppressor

The DLPS-15DF is an essential ingredient in
achieving the reliability and subscriber satisfaction
necessary in those systems that need to eliminate
return path noise and protect both their equipment
and the subscriber's electronics

The DLPS-15DF offers the same suppression as
the DLPS-15D, tak:ng any overvoltage directly
off the center conductor and zapping it to ground
instantaneously before any damage can occur to
cable line electronics or the subscriber's
electronics.

The DLPS-15DF offers a wider and deeper filter,
longer life, greater current handling capacity and
faster response than any other type of

protector/filter. - gaager Service Number 303

GB-401™ Direct Pickup Filter

Eliminates ghosting and diagonal lines due to direct pick
problems The GB-401 (Ghost Buster) is a patented filter
used to solve direct pickup problems caused by cable ready
TV's and VCR’s (ghosting & diagonal lines) A high percent-
age of "cable ready"” televisions and VCR's are manufactured
with a shielding deficiency problem. Most brandnames and
models are susceptible to this problem, regardiess of how
new or expensive the set is. These poorly shielded units may
experience degraded picture quality because strong local TV
signals get into the tuner and mix the cable signals inside the
set. When a television receives two channels at once, the
picture will have interference in the background. The
GB-401 eliminates this problem.

Reader Service Number 304

The 99.99%

Reliability Factor

[Cable Innovation's CLPS-4065 Surge Suppressor]

Cable Innovations surge suppression products are an essential
ingredient in achieving the 99.99% reliability essary in CATYV
systems today. The CLPS-4065 and CLPS-4065P1 (power inserter).
patented surge suppression technology, protects trunk line and feeder

¢ and virtually eliminates overvoltage
related outages. The CLI and CLPS-4065P1 are simply the very
best surge suppressors ble. If you're concerned about the
reliability of your system. call us today.

Cable Innovations 130 Stanley Court Lawrenceville, GA 30245
800-952~5146 fax 770-962-6133 www.Rightmove.com/cableinnov

Reader Service Number 75
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Can cable installers learn to install
network interface cards (NICs)? Can
they install the software and train cus-
tomers on its use? Short and long term
strategies for dealing with a complex
new set of job skills are discussed.

¢ Certification Examinations: Written
exams for SCTE Installer and all cate-
gories of Broadband Communications
Technician/Engineer (BCT/E) Certifica-
tion are offered.

CableNET

This display has leading vendors in the
telecommunications industry joining
forces to show which applications and
services they expect to offer over cable
networks in the coming year. The concept
is exclusive to the Western Show, and in-
dicates the convention’s emphasis on
technology.

Participants include 3Com, Bay Net-
works, Broadcom, CableData, Com21,
Community Networks, Ericsson, Excite,
Harmonic Lightwaves, Hayes, Hybrid
Networks, Integrity Communications,

Intel, International Billing Services, Libit
Signal Processing, Motorola, NextLevel,
Panasonic, Phasecom, Scientific-Atlanta,
SkyConnect and Oracle, Toshiba, Tut Sys-
tems, and many more.

“There’s no doubt
about it —technology
is stealing the show.”

Attention infernational attendees

Do you do business internationally or
are you planning on attending from anoth-
er country? The International Lounge is
the place for international delegates and
their U.S. counterparts to meet and ex-
change strategies for successfully bringing
their customers the latest technology has to
offer. Co-sponsored by Phillips Publishing’s

International Cable, the Lounge provides
business services, meeting facilities, trans-
lators and guided tours of the exhibit hall,
including CableNET '97.

(T/1C Daily

One of the best ways to plan your mis-
sion onto the enormous show floor is
with the CT/IC Daily, put out by Commu-
nications Technology and its sister publica-
tions, International Cable and CableFAX.
The daily lets you know what vendors are
rolling out the hot new products as well
as those displaying the tried-and-true.

Tech sessions and the CableNET dis-
play also are covered.

If you missed the confab or misplaced
your copies of the dailies, a limited sup-
ply are available after the show. E-mail
cwalker@phillips.com or

scarp@phillips.com. Ct

Laura Hamilton is senior editor at
“Communications Technology” in Denver.
She may be reached via e-mail at
lhamilton@phillips.com.
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Cable Network Return
Path Systems

By Tim Templeton

he two-way capability of coaxial systems has been in use af one fime or another by sys-

tems all around the world. Early use was usually limited to status monitoring and con-

trol, pay-per-view applications, and local origination.

With the advent of new services and com-
petition within the telecommunications
industry, the return capability of these sys-
tems has received much attention.

System architectures

Noise “funneling” in the standard tree
and branch architectures keeps return path
utilization down. In forward spectrum per-
formance analysis, noise is added with each
amplifier the downstream signal travels
through. The return noise characteristic is
the total contribution of all of the ampli-
fiers plus ingress, impulse noise and other
impairments combining into a single return
path. This is the definition of noise funnel-
ing. Usually, only the most robust digital
modulation schemes are able 10 be success-
fully implemented under these conditions.

Newer system architectures, especially hy-
brid fiber coax (HFC) have reduced the
overall magnitude and impact of noise fun-
neling. By separating a large distribution
area into many neighborhood service areas,
each fed by a single fiber node, the total
number of amplifiers feeding return path
signals to a single return path termination is
reduced. At the node, the collected signals
are combined and presented 10 a fiber-optics
transmitter for transport to the system’ sig-
nal processing center(s). Multiport fiber
nodes also may employ block upconversion,
multiple return fiber transmitters (Figure 1),
or other methods to further separate return
paths. One recently emerging technology is

the use of dense wave division multiplexing
(DWDM) to combine the outputs of several
return path fiber transmitters, each with a
different output wavelength or “color,” into
one fiber. Benefits of these approaches in-
clude additional return bandwidth re-use
and further segregation to reduce return
path noise funneling and limit the number
of total subscribers sharing the same path.

Most two-way systems are either subsplit
(forward bandwidth=50 MHz to 300-1,000
MHz, return bandwidth=5 MHz to 30-42
MHz; international splits may occur at
slightly different frequencies) midsplit (for-
ward bandwidth from about 150 MHz 1o
high frequency limit, return bandwidth=5
MHz to about 112 MHz; or high-split (for-
ward badwidth from 222 MHz 10 high fre-
quency limit, return bandwidth=5 MHz to
about 180 MHz). Most CATV systems oper-
ate with the subsplit plan and also may have
separate midsplit networks deployed for in-
stitutional (I-NET) purposes, such as hospi-
tal training and government/educational
institution connectivity. Some banks have
utilized the local cable facilities for two-way
data services.

Midsplit architectures are commonly
used as local area networks (LAN) or wide
area networks (WAN) carrying video and/or
data. Although midsplit networks have not
enjoyed the popularity of subsplit architec-
tures, recent service delivery realities have
renewed interest in midsplit, high-split, and
combined sub-plus-high-split alternatives.

These options offer immediate relief for
congestion in the face of return path ser-
vices proliferation. Other methods may rely
on modulation methods that offer a higher
efficiency for existing bandwidth.

Typical return usage
Point-to-point local origination channels
(city hall and community channels) typical-

---9

Cable Return Path Systems:
Something Old, Something New...

If you don't already have your return
path planned, you will be at it soon.
The best way to plan for the future is
to know the technology and history.

* Know your history. How were return
paths previously used?

* Know your application. What services
and transmission methods are out
there? What happens if I change
them at a later time? Will they work
together?

* Know your components. What build-
ing blocks should I use to construct
a cost-effective return system? How
do they work?

* Know your system. How do 1 install
and operate the system so that [
might achieve harmony and inner
peace? (OK, I guess I would settle for
a system that works!) What kind of
impairment road blocks lie across my
return paths and how should I deal
with them?
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L:AS Questions? We Have All The Answers.
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Migrational, cost-effective, and above all, reliable — Diamond Systems™
offer a full range of fiber optic and RF transport equipment and
components, allowing you to satisfy today's requirements and prepare
your network for the integration of future services.

Get connected with Philips. The reliable choice.
Philips Broadband Networks. 800-448-5171; 315-682-9105; www.be.philips.com/pbn

PHILIPS
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ly have been transported in the return path
as NTSC 6 MHz signals using channels T-7
(7 MHz video carrier) to T-13 (43 MHz
video carrier). They are inserted in the re-
turn path at a point in the distribution plant
and transmitted upstream to a headend or
hub, then processed and/or up-converted to
a forward path channel for distribution to a
subscriber service arca (point-to-multi-
point). Alternate modulation methods, such
as digital or FM, may be employed to take
advantage of reduced degradation and pre-
sent the highest quality signal to the head-
end where, during forward path
distribution, the channel will endure further
degradation.

New generation return path usage

In the past few years, many new digital
services have been implemented. These ser-
vices have terminal devices that carry out
their functions in a digital domain and
transmit the digital information through the
network by modulating it on an analog
carrier. The analog carriers with their digital
payload have 10 survive the common

PHILIPS
Lets wake things bettor

100 DECEMBER 1997 « COMMUNICATIONS TECHNOLOGY




degradations suffered in the network. Types

of scrvices include, but are not limited to:

« Impulsc pay-per-view (IPPV)

« Near Video on demand (NVOD)

* Telephone

» Personal communicalions services (PCS)

« Data and information services (banking,
Internet access)

« Status monitoring and control (SM&C)

» Distance learning video and audio

« Electronic news gathering (ENG) fecds

« Utility monitoring (such as remote meter
reading and control)

TDMA, FDMA and CDMA modulation

Time Division Multiple Access (TDMA)
allows multiple users to share a single fre-
quency by allocating “time slices” to each
uscr. If the time slicing is synchronized
among the devices sharing the network,
each devicc is transmitting data at a speci-
fied time slot when no other device is
transmitting. The overall transmission rate
is dependent on the number of devices
sharing the frequency.

CSMA/CD (carrier sense multiple access/

One system.

Multiple services.

Endless revenue streams.

collision detection) does not synchronize
the devices. Instead, this method estab-
lishes a means of detecting when a trans-
mission may have taken place at the exact
same instant that another device was
transmitting.

If the processing equipment in the
headend docs not send an acknowledg-
ment to the transmitting device that it re-
ceived the data in a certain, reasonable
length of time, the transmitter assumes
that a collision has occurred with another

sevy

s

Pl |
B

devices transmission and that the trans-
mitted information did not reach the
headend. It then waits for a random
length of time (as does the other transmit-
ter) and retransmits the data.

By the process of carrier sensing, the
transmitter “listens” to network transmis-
sions to detect a “lull” after which it may
transmit, without interference, with other
transmitters in the network that share the
same frequency. The advantage is efficient
use of bandwidth. The disadvantage is

Crystal Line™ from Philips supports telephony, data and video entertainment PHILIPS]
services. Once connected, your subscribers will have access to other multimedia
services, like videoconferencing, work at home, long-distance learning, broadcase &7

video, and more. This "pay as you grow" system allows you to add or upgrade
as subscriber demand and your revenues increase.

Get connected with Philips. The reliable choice.
Philips Broadband Networks. 800-448-5171; 315-682-9105; www.be.philips.cem/pbn

Lete make things better
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during high network usage, throughput rate
is reduced (by slower throughput)

Data that is not as time sensitive (com-
puter files, etc.) is not seriously hindered.
Data that is time sensitive (telephone con-
versations, etc.) can be delayed, which is not
acceptable. The only way to avoid this is to
aggressively plan and model network usage
(traffic engineering) and allocate network
equipment to meet the demands. Over-engi-

neering the network usage can result in pur-
chasing equipment that is not necessary. On
the other hand, under-engineering usage can
create inconveniences to the subscriber.
Frequency division multiple access
(FDMA), essentially, is the dedication of a
frequency to an individual user. This is a
very aggressive and successful approach for
telephony that is constant rather than
“bursty” in nature. For the bursty services

Plan It Once.

With
Belden
Broadband
Composite
Cables.

Beld

Betdenr Ware & Cable Company

Pull It Once.

Why pull iwo cables when jist one
will do? Belden's Compiosite Cable
combines state-of -the-are coax and
twisted panr technology . These caliles
are ideal for all Broadband applica-
tions including the simulianeons
transnnssion of voree, video

data and even voliage

150
Let Beldew develop the cable y

that s right for yonr applicanon
Confliguratons inclnde selections of

coaxial series. paiv connts. ganges
shieldings. ooding. imessengers, and
non-tessengers. Belden ( mmposite
Cables are available i Siamese o
Concentrre constructions. For one
cable that does the work of two. there

i~ only one choice: Belden Compaosite
Cable. More mfornuation? Just request
the Belden Broadband Cable Catalog

Call 1-800-BELDEN-4

hip://www.belden.com
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(modems, SM&C, etc.), it is not necessary.
For a large number of users of a particular
FDMA service that are fed from a single
fiber node, the dedicated frequencies in-
clude a frequency for overhead and control
of the entire service (call supervision, etc.).
The advantage is once a network access is
established, the dedicated connection is not
affected by network usage. The disadvan-
tage is inefficient use of bandwidth, espe-
cially for bursty services that do not require
full time network usage during a session.

Code division multiple access (CDMA),
otherwise known as “spread spectrum” uses
codes that are shared between the customer
and headend controller to spread a single
data transfer over a range of frequencies. A
paging carrier in one frequency slot of the
band is used to impart the codes to terminal
sets. The advantage is that it is especially
immune to noise impairments and main-
tains a high level of security.

Network performance considerations

Because of the past use of the return
path, most amplifier equipment manufac-
turers specified the performance of return
amplifiers and distribution fiber equip-
ment with respect to analog loading. If a
network was designed to effectively carry
NTSC channels with a minimum quality,
the return path would deliver a minimum
of 50 dB C/N or better and mid-60 dBc or
better in distortions. With a very small
number of channels in the return path
(compared to the forward path) these re-
turn path performances were fairly easy to
achieve. Even some of the most intricate
digital modulation schemes, such as the
QAM family, have C/N and distortion
minimum requirements that are less strict.

There are two methods of C/N perfor-
mance prediction for the return path. The
first method uses the following formula:
C/N = N of a single return amp -
10log[sqrt(AxB)]
where:

A = the total number of amplifiers in cas-
cade

B = the total number of amplifiers feeding
back to one combination point.

For example, assuming C/N performance
of one return amplifier is 65 dB, the maxi-
mum cascade of amplifiers is six, and the
total number of amplifiers in the coaxial
service area is 60: 3
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C/N = 65 - 10log[sqrt(6x60)]
= 65 - 10loglsqrt(360)]

=65 - 10log(18.97)
=65-10(1.278)
=65-12.78

C/N=5222dB

Note: This formula is a mathematical
model that is based upon empirical results.

The second method uses the following
formula:

CN = C/R of a single amplifier - 10log N
where

N=the total number of return amplifiers
feeding back to one combination point

Using the example above:

C/N = 65 - 10log(60)
= 65-10 (1.778)
=65-17.78
-47.22dB

The results of these methods must then
be combined with the C/N performance of
the return fiber link. For example, assuming
return fiber link /N performance is 55 dB:

Method 1:

/N = -10log[107(-55/10) + 10A(-
52.22/10)]

= -10log[(3.2 x 107-6) + (6 x 107-6)]
=-10log[9.2 x 107-6]

=-10 (-5.036)

N =50.36 dB

Method 2:

OGN = -10log[107(-55/10) + 107(-47.22/10)]
= -10log[(3.2 x 107-6) + (19 x 107-6)]
=-10log[22.2 x 107-6]

= -10(-4.654)

C/N = 46.54 dB

With the typical return path usage mak-
ing a decidedly firm move towards fully
digital, manufacturers are specifying the
performance of components with digital

loading. These parameters include group
delay at various frequencies, dynamic
range and network bit error rate (BER)
performance for a particular modulation
scheme and component configuration.

The telecommunications industry is try-
ing to define the minimum requirements
and to standardize how components are
tested and specified. Once this is complete,
a customer can directly compare compo-
nents from different vendors.

To illustrate the complexity of this issue,
let’s consider the case of characterizing the
performance of one service in the return
path. First, the type of service and modula-
tion scheme must be defined. The frequen-
cy where it will be positioned in the return
path is very important to determine its sus-
ceptibility to common ingress impairments.
Minimum BER requirements must be de-
fined so that a minimum quality for this
service will be ensured. The maximum
number of return amplifiers present in a
fiber service area (FSA) must be defined to
predict the C/N performance. >

Automated
Ingress Monitoring

Reduce your risk of telephony disconnects and
slow data rates by using the SAT CTMS21
Ingress Monitoring System.

B Automatically monitors all your nodes
24 hours/day, 7 days/week

B System scans 4 nodes/second with
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B Low cost, off-the-shelf SAT software,
available now

SAT Corporation

Tel: (800) 390-0302, FAX (415) 390-9988
Visit us at our Web Site; www.sat.com
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Next, the same exercise must be conduct-
ed for every service that will be positioned
in the return path. At this point, the system
engineer is ready to begin calculating the
system performance of different network
component configurations and system oper-
ating levels, substituting different compo-
nents and adjusting operating signal levels
(and calculating a new system performance
for each adjustment of operating levels).

Components

Most HFC RF amplifier stations can be
equipped with hybrid or discrete return am-
plifiers. Discrete amplifiers have the advan-
tage of less power consumption than
hybrids. On the other hand, hybrid return
amplifiers usually exhibit better distortion
performance when compared with a discrete
amplifier of the same gain. Recent tests have
indicated that hybrid amplifiers have a bet-
ter dynamic range than discrete amplifiers.
This is important due to the fact that bursty
return path services present a range of dif-
ferent power levels at any given instant.

Dynamic range is usually characterized as
the range of signal levels that a component
delivers an acceptable performance (BER,
N, distortions, etc.). The high and low
limits of a dynamic range are usually
marked by a drastic change or “knee” in the
performance. For example, a return path
fiber-optic transmitter will typically respond
to an increase of 1 dB in RF drive level pre-
sented at the input by delivering a 2 dB de-
crease in cross-modulation and third order
distortions, a 1 dB decrease in second order
distortions, and a 1 dB increase in C/N.

As the drive level is increased, there is a
point at which the C/N begins to sharply
decrease. It is at this point that the high end
of the dynamic range of the transmitter has
been reached and it has begun to exhibit
clipping. (Note: Other dynamic range tests
may substitute BER performance for C/N to
characterize dynamic range). At the low
end of the dynamic range, the test signal
fails to turn the transmitter on or becomes
“lost” in the thermal noise floor.

There is a difference of opinion on
whether return path transmitter perfor-
mance can be more accurately predicted
by laser drive current or drive power (the
total power level presented at the input
of a transmitter). To relate this in an op-
erational scenario, consider the roll-out
of a new service in the return path,

which increases its power. The question
that must be answered is: Does the added
power in the return path drive the optical
transmitter to or beyond the upper limits
of its dynamic range? If it does, the input
level of the new service and, perhaps, the
existing services must be reduced.

Another characteristic that is the source
of concern is the power added by the pres-
ence of impulse noise and signal ingress.
These perturbations may be sporadic in na-
ture and can drive a return path transmitter
into clipping. Once this occurs, it affects re-
turn path services that are not necessarily at
the same frequency as the ingress. To reme-
dy this, the best prescription is an aggres-
sive maintenance program that identifies
signal leakage and ingress problem areas.

System setup

Since the outputs of several return path
amplifiers may combine and arrive at the
input of the next upstream return amplifi-
er with different slopes, it is necessary to
equalize each return amp at its output.
(See Figure 2 on page 101) It also is nec-
essary to control the output signal level of
each return amplifier independently due
to the fact that they must be combined at
the same level to avoid a higher level sig-
nal from obliterating a lower level signal
at the combining point. This signal com-
bining point may occur at a point in the
network other than at an amplifier (such
as a directional coupler or splitter). A nor-
mal system practice is to maintain the
same input level and slope for each return
amp input and vary the output level and
slope of return amplifier outputs. This is
usually accomplished through the use of
plug-in equalizers and attenuator “pads.”

As new technologies become available
and return path operations trends evolve,
we can be sure that there will be more
technical challenges ahead. Along with
these challenges comes the satisfaction of
forging the networks of tomorrow. Suc-
cessful deployments have shown that the
return path can work. In light of this, the
future of telecommunications in HFC net-
works is very bright, indeed. Ct

Tim Templeton is RF systems engineer for
Thomas & Betts/Augat and a board member
of SCTE’ ML. Rainier chapter board of direc-
tors. He can be reached at (253) 813-1171, or
tdtcqtdi@aol.com.
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Digital Upgrades

The Springboard to New Test Gear

By Robert Wells

elling subscriber-pleasing digital services will require cable operators fo consider putting

digital test equipment into the hands of field technicians. That's the realization that's

been dawning — perhaps a bit belatedly — in the cable industry, according to recent inferviews with

engineers at CableLabs.

With digital looming, a scramble has
begun—to assess test-equipment needs, to
communicate those needs to vendors, and
to start budgeting to acquire the needed
tools, those sources report. CableLabs has
been spreading the word among member
companies “that there’s a new generation
of test equipment on the horizon that they
may want to consider in their budgets,”
said Bob Cruickshank, CableLabs’ director
of data applications. Lab officials also have
been talking with vendors about what
MSQOs will need and when.

“Vendors are tuning in to cable operator
needs and will be ready with the needed
gear,” said Brian James, director of Cable-
Labs’ TAC Test Centre, located at a Rogers
Cablesystems site in Toronto. At the Soci-
ety of Cable Telecommunications Engi-
neers Cable-Tec Expo last June, James
recalls, “I saw devices that are designed to
at least measure digital signal levels on sys-
tems. As digital signals and set-tops are de-
ployed, people will start pressing
manufacturers for what they need.”

The digital difference

“Digital is a challenge. It’s different from
what we're used to,” said James. “There

will be teething problems getting the ser-
vices up and running. If they’re not work-
ing, we have to be able to search out on
the network and find out why.”

“Digital,” he added, “either works per-
fectly or it doesn't work at all. With ana-
log TV, you can look at the picture and get
an idea if it’s getting noisy or there are
beats in it, and you know what’s causing
the problem.”

“The last thing a good cable tech would
give up in the analog domain is his TV
set,” said David Eng, CableLabs’ director
of laboratory testing. “Its a marvelous test
diagnostic. I can look at it at each amp
and see if there a slight degradation.”
Distortions, composite triple beat, low
carrier-to-noise—they're all there to be
seen by the trained eye, he said.

Compare that, he added, to the “on-off”
digital realm. “For digital testing, we need a
device that’s easy to understand yet is able
to know what margin I'm at—how close I
am to the cliff. Knowing once I've fallen off
the cliff is not necessarily a good thing.
Knowing that I have another five feet be-
fore I fall is a much better place to be in.”

Four major sources of signal degrada-
tion loom in the digital domain:

* Impulse noise: In an analog world, im-
pulse noise will generally turn a fraction
of an inch on one line of the 525 line
picture white. In a digital world, if im-
pulse affects the received picture at all it
could interrupt the digital framing, re-
sulting in the loss of the picture for a
second or more. If the interference is
less severe, the error correction and/or
concealment circuits in the receiver may

BOTTOM
LINE--

A New Generation

Here comes the next generation of test
equipment for field technicians—cour-
tesy of digital video and cable modems.
Officials at CableLabs contend that the §
devyices that cable technicians will need
most will be (in this order): signal
strength testers, failure-threshold indi-
cators and spectrum analyzers. But
only dole them out, they urge, to those
who need them. Measuring perfor-
mance of return-path signals and high-
speed data signals may each require
further specific tools.

All in all, it's a potential hefty
price-tag—but there may be ways to
“think outside the box” and keep costs
down. One potential trick: Ping digital
set-tops and cable modems and grab
the diagnostic data those devices are
quietly hoarding.
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be able to fully recover the signal or
mask the error so there will be no visi-
ble picture impairment:

* Thermal noise: It originates from ampli-
fiers set too low or from failed amps.
The automatic gain control (AGC) in an

CableLabs’ input to vendors is derived
from lengthy experience lesting digital
signals, said Chelehmal. In the case of
downstream signaling, in a “digital char-
acterization” project begun in 1993, Ca-
bleLabs measured signals reaching 300

James. Due to the dispersed nature of
digital signals across a channel, it will
need to take readings “at multiple points
across a 6 MHz channel, then do some
calculations to tell you what the total
power in the channel is,” he said.

amp further into the system may bring

*The next-most-needed device is “more

the level back up to where it should be,
but it brings up a lot of noise with it.

* Interfering carriers or beats: These
could be either an off-air signal getting
into the system or some amplifiers run-
ning at excessively high levels and
putting distortions caused by intermod-
ulation of carriers into the channel.

* Frequency response: Response in the
channel is not flat. An equalizer tries to

“A device that could
be useful for both
lab and field work is

an RF MCNS
protocol analyzer.”

elaborate and more costly,” James said, is
a threshold analyzer, “a device that can
tune the digital channels to determine
how hard the equalizers and the error
correction are working in the channel re-
ceiver, then give you an idea of how far
you are from the threshold at which
point the channel receiver would quit.”
*A third needed device is “something along
the lines of a spectrum analyzer,” able to

flatien it out before delivering the signal.

What's needed

In recent discussions with vendors, Ca-
bleLabs staffers have stressed that digital
field test equipment should be easily
portable, easy to use, and cost-effective,
said Dr. Majid Chelehmal, director of
engineering research and development.

homes on 20 different cable systems with
the aid of a Hewlett-Packard link analyzer
(an augmented spectrum analyzer). The
resulting “channel model” was shared
with modulator and data-modem vendors.

What devices does the industry need
for downstream testing? The foremost
need is for a signal-level tester, said
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further analyze the signal 1o see whether
its problem stems from a single interfer-
ing carrier or from a generalized high
noise level.

Return-path signals

The HFC return path “presents special
problems, mainly because most of the
impairments are transient,” said
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Chelehmal. To measure them, CableLabs
recently developed a device it called the
CW tester, a hardware-software combo
that listens over time on an upstream
channel, recording microseconds-long
impairments and building a record of
their duration and characteristics (copies
of the tester are now being used by some
CableLabs member companies).

A companion CW tester data browser
analyzes the performance of a return
channel over time, estimating error rates
and unavailable seconds over a prescribed
threshold. The laboratory performance
measurements of vendor transmission
equipment can then be used to predict
performance in the field for the channel
analyzed with the CW tester.
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Data signals

For testing cable modems, CableLabs
wrote software to be used with the Smart-
Bits test system, from Netcom Systems of
Chatsworth, CA, a device that used plug-
in cards to simulate two-way data dia-
logues with up to 80 modems, measuring
such parameters as throughput, data loss,
latency and jitter.

But SmartBits isn't intended for field
use, Cruickshank said. Rather, he added,
CableLabs is in discussion with a half-
dozen vendors about devices for field-test-
ing high-speed data signals. Possibly, a
single device could have both an RF port
and a 10BaseT port for analyzing signals
both on RF plant and in the Ethernet link
between cable modem and PC, he said.
Another device that could be useful for
both lab and field work is an “RF MCNS
(Multimedia Cable Network System) pro-
tocol analyzer,” which would “pick off
packets from the RF plant” and gauge
whether they are compliant with the
MCNS DOCSIS (data-over-cable service
interface specifications) data protocol,
Cruickshank said.

Conclusion

James said that when digital test equip-
ment becomes available, probably late this
year, it will undergo rigorous testing at the
TAC Test Centre, with performance data
to be shared with CableLabs members.
“Test equipment vendors need to think
outside the box and figure out some in-
ventive solutions that will give MSOs
what they need more cheaply,” Eng said.

Cable techs must think like the digital
network managers they are fast becoming,
said Chelehmal. Data assembled by status-
monitoring devices on the network, mas-
saged by the right software into status
indicators, can be a substitute for expen-
sive test instruments and truck rolls, he
observed: “I'm not trying to take away any
techs’ jobs. But the more we can use intel-
ligence in the network to identify prob-
lems, the easier a tech’s job to prevent or
to remedy problems can be.”
This article was written for “Communica-
tions Technology” by Robert Wells on behalf
of Cable Television Laboratories (Cable-
Labs), the industry research consortium
based in Louisville, CO. CableLabs can be
reached at (303) 661-9100.
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Broadband to the Home

Comparing the Access Alternatives

data service soon will be realized.

For cable companies the timing is perfect.
Dramatic growth in data traffic due to in-
creased demand for remote computing
and Internet access has created a huge
bottleneck, revealing limitations in the
local loop—the segment from the central
office to the customer.

While extending the fiber from the
transport network up to the subscriber
premises would be the ultimate solu-
tion, today it is not economically feasi-
ble. In fact, many analysts believe that
fiber-to-the-home will not happen for
several years. Therefore, in order to
maintain its customer base and to real-
ize a portion of the perceived multi-bil-
lion dollar high-speed opportunity, the
telephone companies are aggressively
mobilizing. But, how do you compare
these technologies? Which technology is
better? Finally, which technology will
win the race to the home?

Defining alternatives

Several emerging technologies address the
market need for increased bandwidth and
improved access speeds. Of these, three so-
lutions are considered the most promising;:
ISDN, xDSL, and cable modem systems.

ISDN (integrated services digital network)
is the most mature among access network
technologies. ISDN integrates voice and data
over the regular copper phone lines and en-
ables symmetric data rates of up to 128
kbps. It was developed in the 1980s, when
powerful digital signal processing became a
reality. This circuit switched service is now
widely available throughout most of Europe,
and has seen increased deployment in North

By Mark Laubach

s the momentum builds for cable operators in the acquisition and deployment of cable

modem-based services, it appears that the promise of delivering high-speed affordable

America and in the Asia-Pacific region.
XDSL is a collective shorthand for high-
speed transmission systems over twisted
pair copper phone lines (DSL stands for
digital subscriber line and the prefix “x”
represents the specific types of this technol-
ogy). xDSL takes full advantage of the
bandwidth potential of the copper by using
sophisticated modulation and signal pro-
cessing techniques. The xDSL family of

technologies includes asymmetric DSL
(ADSL), high-bit rate DSL (HDSL), and
very-high-bit rate DSL (VDSL). ADSL,
which was originally developed by Bellcore
to deliver video-on-demand over the telco’s
installed phone lines, now enables data
transmission at speeds of up to 8 Mbps
downstream and 640 kbps upstream. HDSL
is a symmetric protocol, and was developed
to provide a less expensive way to imple-
ment T-1/E-1 circuits (1.544 Mbps/2 Mbps)
on twisted-pair wires. VDSL, which can be
symmetric or asymmetric, is capable of de-
livering the highest speed: 13 to 52 Mbps

downstream and 1.5 to 23 Mbps upstream.
Cable modem technology is the youngest
among the alternative technologies. Cable
modem systems utilize upgraded cable TV
plant to provide two-way data communica-
tion to homes and businesses at transmis-
sion speeds of 10 to 30 Mbps downstream
and 128 kbps to 10 Mbps upstream. An in-
terim variation of this technology, dubbed
as “cable modem with telephone return,”
uses the telephone network for the return
path thus allowing cable operators to de-
ploy service using their one-way plant.

Technology alfernafives

ISDN service is the only alternative which
is widely available today if one requires the
higher speeds. The major hurdle for sub-
scribers and network operators with ISDN
today is not its lack of availability but rather
the practical operational problems like, for
example, provisioning the subscriber line.
Setting up an ISDN connection is everything
but “plug-and-play.” In addition, the circuit
switched service is quite pricey, considering
the speed it delivers. Moreover, although the
128 kbps of basic rate ISDN offerings is fast
enough to support desktop videoconferenc-
ing, it is still too slow for real-time video.

xDSL delivers higher speeds. The main
problem with xDSL is that it is distance
sensitive: the longer the loop, the lower
the speed it delivers. Among the xDSL
technologies, perhaps ADSL has the most
potential; but even the commercially most
viable, rate-adaptive version of ADSL is
limited by the subscriber’s distance from
the central office, the quality of the twisted
copper wires, or the presence of load coils.
Today, DSL technologies are most suitable
for private networks such as those at uni-
versities, hospitals, corporate complexes
and other campus environments where
distance between buildings is within the
limitations of the technology, which is typ-
ically 12,000 feet. While less expensive
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than a T-1 connection, xDSL is still signifi-
cantly more costly than ISDN or other
telecommunications-based solutions.

The cable modem system is also capa-
ble of delivering high speed, and the tech-
nology is less distance sensitive. The most
often mentioned shortcoming of cable
modem systems is that the medium is
shared among subscribers, which can re-
sult in security and performance prob-
lems. The shared medium can be turned
to the advantage of the cable operator, if
the installed system was designed to be
capable of maintaimng full control over
the medium (ATM transport with Quality
of Service), and to employ multiple Tayers
of protection (encryption, passwords/fire-
walls). A connectionless environment
does not waste bandwidth when no data is
being transmitted by the user and the sub-
scriber’s computers can always be on-line,
since no dial-in is required. A wide variety
of multicast and broadcast services can
also be offered over these networks.

Economic assessment

Upgrading the access network contains
high risk because the upgrade requires
high capital investment while the market
is characterized by strong uncertainties.
The per-subscriber cost of the upgrades
strongly depends on factors like take rates
and traffic requirements assumed.

1t seems today that the xDSL and the

cable modem technologies are both viable
alternatives with prospects of line costs close
to $500. In areas where higher demand for
broadband services exists, or where the ser-
vice distance is beyond the limitations of the
xDSL technology, the cable modem technol-
ogy is better suited. XDSL requires only
minimal upfront investment as opposed to
cable modems which require significant ini-
tial investment. This is why xDSL technolo-
gy seems to have an advantage on
geographic areas where the demand for
broadband services are lower, or where the
cable infrastructure is inferior. 1

However, to consider the cost of up-
grades only is a big mistake. Other factors,
like cost of ownership and definition of ser-
vice packages, are key in developing the
successful business case for access network
upgrade. Network operators can pay back
the huge investment for the access network
evolution, if they can define services which
have a broad appeal to the distinct market
segments, such as Internet users, telecom-
muters, and small businesses, and will be
able to minimize the operating costs. This is
another area where advanced cable modem
systems might have some advantage. They
can satisfy different market needs over the
same network platform, and require fewer
truck rolls, if the network management sys-
tem has been developed properly.

Since mid-1996, MSOs with two-way
ready systems have been involved in

successful high-speed trials throughout the
world. Many MSOs with one-way cable
plants also are in trials and are using the
telephone system as an interim return path.

Cable modem deployment

Cable plant and cable broadcasting have
historically been one-way (broadcasting
information from the cable plant to the
subscribers home). With the promise of
high-speed Internet access {or on-line ser-
vices), two-way functionality is mandato-
ry. Some estimates are that 80% of plants
are currently one-way only.

Cable operators are executing aggres-
sive upgrade plans in order to increase
bandwidth, make ready for two-way com-
munications, reduce maintenance costs
and provide better noise management.
The table on this page depicts the plans of
top cable operators.

Most of these companies are executing
substantial upgrades including two-way
activation and fiber trunks in order to get
more bandwidth. The bandwidth increase
will be useful for delivering more chan-
nels so that these operators can compete
with direct broadcast offerings. Upgrades
of this sort, which install fiber and acti-
vate two-way, can cost as much as $200
per home passed, depending on the state
of the plant before the upgrade.

Conclusion

The proliferation of Internet traffic has
accentuated the bandwidth limitations in
today’s network architectures. The number
of Website users grows exponentially, and
the complexity of Internet content is in-
creasing with the popularity and availabil-
ity of real-time video, CD-quality audio
and high-resolution graphics that require
large amounts of bandwidth.

The battle between network opera-
tors and networking technologies to
solve the local loop access problem is
heating up. The time to market win-
dow is beginning to close as competi-
tive leads narrow. The technology
which will win the race to the home is
one which both meets the consumers’
growing appetite for bandwidth-hungry
applications and which also provides
the network operator with the best rev-
enue generation possibilities.

Selecting the right technology is necessary
but not sufficient for success. Since the
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demand for high bandwidth access is driven
by activity in several different market seg-
ments, only the business case which effec-
tively can address the distinct bandwidth,
quality and pricing requirements of these
market segments will be successful. Ct
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1 Ims, L., Myhre, D., Olsen, B., Economics

of Residential Broadband Access
Netwark Technologies and Strategies.
IEEE Network, January/February, 1997.
pp- 51-57.
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The Technology Race

There are several technologies available
that address the market need for in-
creased bandwidth and improved ac-

cess speeds. The most promising
include: ISDN, xDSL, and cable
modem systems. Whats the difference?
* ISDN (integrated services digital net-
work)—The most mature among ac-
cess network technologies. ISDN
integrates voice and data over regular
copper phone lines and enables sym-
metric data rates of up to 128 kbps, It
was developed in the 1980s, when
powerful digital signal processing be-
came a reality. Problem: ISDN has
practical operational problems, for ex-
ample, provisioning the subscriber line.
XDSL—A collective shorthand for
high-speed transmission systems over
twisted pair copper phone lines (DSL
stands for digital subscriber line and
the prefix “x” represents the specific
types of this technology). xDSL uses
sophisticated modulation and signal
processing techniques to deliver high-
er speeds. Problem: xDSL is distance
sensitive: The longer the loop, the
lower the speed it delivers.

Cable modem technology—The
youngest among the alternative tech-
nologies. Cable modem systems uti-
lize upgraded cable TV plant to
provide two-way data communica-
tion at transmission speeds of 10-30
Mbps downstream and 128 kbps to
10 Mbps upstream. The system also
is capable of delivering the high-
speed and the technology is less dis-
tance sensitive. Problem: The
medium is shared among sub-

scribers, which can result in security

and performance problems.
Remember these factors in planning
for your own high-speed venture:
* Upgrade cost
* Cost of ownership
* Definition of service packages
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It’s About Time

Reduce Upgrade Headaches With TDRs

By Ken Ditto

pgrading a cable TV system is a common occurrence these days. With the development

of better electronics, amplifier spacing often does not have fo be changed to add addi-

fional bandwidth. This allows you to continue using the existing distribution line.

What if the upgrade also includes the addifion of digital services? How will the feeder line handle the

new digital services?

And what about the customer drops?
Normally drops aren't replaced, yet they
are the cause of the majority of customer
complaints. This article describes how
improvements in test technology can re-
lieve some of the most common upgrade
headaches.

Relieving headaches

Using time domain reflectometers
(TDRs) for cable TV applications is a 25-
year-old story with a new chapter. This
valuable test tool is often viewed as com-
plicated and expensive. The new-genera-
tion TDRs have changed all that. They
deliver greater performance, yet are so
easy to use that little or no training is re-
quired. These leading-edge TDRs can test
more system bandwidth, find faults previ-
ously invisible to earlier TDRs, and can
initiate automatic testing with the push of
a single button.

New-generation TDRs can reduce
many of the headaches associated with
a system upgrade. Let’s first consider
how a TDR can be useful in the feeder
portion of the upgrade. Suppose the

current system is operating at 330 MHz
and is being upgraded to 550 MHz,
with digital services. You already know
that the cable works at 330 MHz, but
how will it handle the increased band-
width and the digital signals? Digital
signals are more susceptible to small
mechanical defects in the cable.

Because the new generation TDRs test
at a higher bandwidth, they can test
more of the system capacity. This also
allows them to pinpoint more accurately
the faults that can cause microreflec-
tions, which can be damaging to digital
transmissions. Previous generation
TDRs have test bandwidths of less than
100 MHz, which means they are limited
to finding faults that only affect fre-
quencies below 100 MHz, The effective
bandwidths of some of the leading edge
TDRs are near 400 MHz, enabling them
to find problems that may only exist at
higher frequencies.

When performing an upgrade, if you
are using an existing distribution line, it is
a good practice to test every link with a
TDR to locate any impedance mismatches.

The TDR trace shows corroded connec-
tors or kinks in the cable. This test also
confirms that the cable is the expected
length, a critical issue for setting up new
amplifier spacing. And a TDR test of the

BOTTOM
LINE- -

Testing the Limits of Time

Lets say you're upgrading your current
system from 330 MHz to 550 MHz,
with digital services. Digital signals are
more susceptible to small mechanical
defects in the cable. Even if your cable
works at 330 MHz, how do you know
it will handle the increased bandwidth
and the digital signals?

Consider a TDR. New time domain re-
flectometers (TDRs) test at a higher
bandwidth, so they can test more of
the system capacity. With effective
bandwidths approaching 400 MHz,
new TDRs now can find problems that
may only exist at higher frequencies.

What to watch for. If you're using ex-
isting distribution line, test every link
with a TDR to locate any impedance
mismatches. It can reveal corroded
connectors or kinks in the cable. A
TDR can also help spot problems be-
fore they turn into trouble calls.

120 DECEMBER 1997 «+ COMMUNICATIONS TECHNOLOGY



First, we broke the
4:2:2 digital price barrier.
9 °
~ Now, we've smashed it

thereens!

o i,

=

\
\‘_\‘

| V ¥
Get irﬂ’o Digital-S for less than $10,000.

The high price of 4:2:2 digital =~ TESMRNENTDIGITAL  1/2-inch metal particle tape. They’re
seemed to be set in stone until 4:2:2 even DTV ready. The new members
JVC made it an affordable real- of our Digital-S family include the
ity. But breaking that price barrier . BR-D750 Editing Recorder priced
wasn't enough. Because now, our = ———e under $10,000, the BR-D350 Player

new additions to the Digital-S line- ..\ A ( | for under $8,000, and the DY-700

up put this dynamic format in the = ¢ "= | Camcorder for under $12,000.

hands of even the most cost-con- , % - 1

scious professionals. | -_ - . Digital-S. Powerful performance
at a breakthrough price. For more

Our new Digital-S components offer the same, astound- information, visit our Web site

ing picture quality and most of the high performance at www.jvepro.com or call us at

features youd find on the rest of the Digital-S family. 1-800-JVC-5825 and mention

Like 4:2:2 component processing, 3.3:1 compression and Product Code 193 . PROFESSIONAL

Reader Service Number 41



Figure 1: Low esouion TORs mis ven'scose fogether

T I T l T T 7 I T
220 240 260 ‘ 280 \g
A A e A A A Mg s
Goin is 23dB ( *and . to change) 2048 ottenuator: ON (* for OFF)
A I %

distribution lines boosts your confidence
that the cable plant will handle the new
services.

Trouble calls

After you upgrade your CATV system,
and the trunk and distribution portions
are running just as they should, what

happens when customers start calling in
because their reception isn't as good as
they think it should be? Never mind that
it may be no worse than it was before the
upgrade. After all, you've “upgraded,” so
now they expect more. One system opera-
tor said that following an upgrade, 30% of
the drops had problems. The problem is
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you don’t have any more people available
to make trouble calls than you had before
the upgrade, but the trouble call volume is
suddenly much higher. This increased vol-
ume of trouble calls can be a real problem
for any system.

Following the upgrade, customer drops
are required to handle more signal. Since
some of the drops were marginal before
the upgrade, you know that after adding
more information, these drops will not be
able to carry the new services. Several
components make up each drop: cable,
connectors, ground blocks, splitters, and
transformers. Any one of these compo-
nents may be the source of a problem.
Customers may not call in when problems
are marginal, but with the addition of new
services, they expect the overall perfor-
mance to be better.

In the past, when responding to a trou-
ble call, the practice was to replace the
drop because of the difficulty in locating
the offending component. Clearly this
shotgun approach doesn’t make good
business sense. Companies don't have the
extra manpower or budgets for this type
of inefficiency. Replacing an F-connector
is much less time-consuming than replac-
ing the entire drop. Still, you must deter-
mine which connector is faulty. Let’s
investigate how today’s TDR can help.

Because of performance and feature
improvements, new-generation TDRs
can locate problem components in the
customer drop better than ever before. A
critical improvement to this application
is higher resolution. A low resolution
TDR may miss events occurring close to-
gether (as in Figure 1). Some of today’s
leading edge TDRs have very short pulse
widths, around 1 ns. This means that the
user can locate faults that are very close
to the TDR, or very close to each other
(see Figure 2). This is particularly im-
portant in troubleshooting drops, be-
cause components like splitters and
ground blocks can be very close togeth-
er, For instance, if a TDR has a 5 ns

| pulse width, the best resolution that can

be seen is more than one meter. A TDR
with a 1 ns pulse width allows 0.3 meter
resolution (that’s one foot)!
Improvements in signal-to-noise ratio
(S/N) now make it possible to find more
faults. New designs and electronics have
reduced the noise level so that the
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] Price is $250. Order telay, call 10ll free
REPLACEMENT FERRUO fits most 800/279-6330

manufacturers cabinets Reader Service Number 118
The Performance Model FR2000 60V/{16A
Ferroresonant power supply is designed to
replace or retrofil discontinued and obsolete

supplies. It fits isting cabi H
e T Power Supplies
wiring. Price is $299. call 800/279-6330. .

Reader Service Number 101 so Rellable A A 3
4
They’re Backed by a
1
L]

Lifetime Warranty

SURGE-GARD protlects against
nuisance fuse blowing and reselts in
60 seconds

Sell-resetting cireuit hreaker fits fuse clips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
appa rent reagon Cilllsillg llllm'(‘t'ssul') |l'll('k
rolls. Merely remove the undependable fuse
and snap-in the Surge-Gard. Speeify Model
SGI15A for 15 ampere protection. Cost only
17 (100 & up). Call toll free

800/279-6330.

Reader Service Number 116

that our products give years e free ice,
but that isn’t all, our confidence in the integrity of
Performance power supplies is so positive,that

we back them with a lifetime limited warranty.

So call today to find out more about the many
benefits of using Performance power supplies.
You’ll be glad you did . . . for years to come.

VOLTEX CATV-27 Standby battery
costs only $64.95

Best high temperature battery available! P E R F O RMANC E

Normally outlasts valve regulated gelled elec-

trolyte batteries two to one in CATV applica- P OWE R T E C H NO L O G I E S

tions and provides as much as 15% longer run

time. By far the best battery value on the mar- P. O. BOX 947, ROSWELL, GA 30077 » 800-279-6330

ket today. Call Performance today for details AN EDWIN-ROSS COMMUNICATIONS COMPANY
800/279-6330.
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INSTALL
IT...

FORGET
IT!

Remove
The Kinks
from
Post-Wire
Installs

e Save Money

e Quick, Neat
& Complete

e Easy To
Install

o Protect
Your Cable

e Complete
' Your
Installation

(ablelek

3

1150 Taylor Street
Elyria, OH 44035

1-800
562-9378
440-365-3889
FAX 440-322-0321

Eases Installation Of
Series 7 Cable

Figure 2: High resolution TOR finds events close together

Test (monual TOR)
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Figure 3: Finding o foult with low SNR

75 ohms 1 avg 40.25 dB

5.00 ft Ins

“bumps” on the trace represent real faults,
not just noise. Events that were difficult
or impossible to find using old generation
TDRs with higher SNR {sec Figure 3) are
visible above the noise hecause the noise
is much lower. This also means that you
can clearly sce faults further away than
you couwld in the past (sce Figure 4).

Improved resolution and better signal-
lo-noise ratios mean that with todavs im-
proved TDRs, the operator can easily
detect two faults on a 100-foot cable when
the faults are less than one foot apart. Be-
fore such advancements, the operator
would have scen just one fault.

Among the biggest improvements in
next-gencration TDRs is automated test-
ing and event marking. In the past, tech-
nictans had to he meticulous in properly

sctting up a TDR, and then carcfully in-
terpreting the meaning of the displayed
waveform. This meant substantial train-
ing expense, extended time o get the
measurement, and the possibility of
crror. By the time the technician adjust-
ed all parameters such as pulse width,
gain. number ol averages, ctc.. and inter-
preted the results, the customer drop
could have been replaced.

Troubleshooting efficiency

Todavs automated TDRs remove much
of the error, and much of the test time.
For instance, the technician necds only to
choose the type of cable 10 be 1ested and
the TDR uses the correct Velocity of
Propagation (Vp). Leading-cdge TDRs
also awtomatically adjust the acquisition
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parameters to achieve the best combina-
tion of resolution and S/N. The technician “"". 4: Flﬂdlﬂg o fault with hlgh SNR
no longer interprets the waveform, be-
cause the TDR automatically marks the
locations of the events on the cable. The
overall affect of this automated testing is
that set-up time is reduced or eliminated,
the time to get results is improved, and
the number of errors is reduced. Techni-
cians today don’t have to be skilled in in-
terpreting waveforms, they just check the
location of the event causing the fault.
Troubleshooting efficiency is improved, : : } : : ; :
and repairs are made quickly. e e s LEEER e e SRR B S
The best TDRs have a one-button test ' : ' 5
system. There are a number of other im-

S DRSSt R
:

75 chms 1 ovg 39.50 48 500 s

provements in leading-edge TDRs that

assist the user in obtaining fast, accurate

information. Improvements in making substantially improved to make the in- you can upgrade your system, then use a
return-loss measurements now make it struments easy to use. TDR to quickly and easily troubleshoot
as easy as placing the cursor on the Improved TDRs give you the capability those marginal events, rather than replac-
event and reading the return-loss value. to find faults that cause problems on dig- ing each one.

On-line help menus assist the user with ital services as well as those that have not - - )
questions, and large backlit displays been visible using TDRs of the past. Ken Ditto is product marketing manager for
make the data easy to understand. The More than this, they are so easy to use cable network analysis for Tektronix Inc. He
user interfaces of new TDRs have been that anyone can use them. As a result, may be reached at (541) 923-4531.

— P e .

SUPPLYING CUTTING
EDGE TECHNOLOGIES

¢ Full System Integrator

» Complete Industry Knowledge

e Full Service

35 Years Cable Industry Experience

» Scientific-Atlanta Authorized Stocking,
Executive Level Distributor

W\
BROADBAND SYSTEMS AND SUPPLIES / ) ]

Scientific
Atlanta

Klungness Electronic Supply 1-800-338-9292

Visit us at our Web site at: www.ccikes.com OR
Email: kes@ccikes.com

L ~ ]

Reader Service Number 47
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0,01

Installing

0,01

Digital Terminals

Guidelines And Considerations

emerging era of digital TV.

Proper planning and preparation will
ensure successful digital installations
and satisfied customers. This article
serves as a tool for operators develop-
ing their own installation training pro-
grams for digital cable networks.

Many of the installation practices for
digital and analog are similar. However,
in digital installations, considerations
such as location, inside wiring, tools,
and signal quality and levels become
more important, Also, since digital sub-
scribers are willing to pay higher fees
for additional, high-quality, interactive
programming (and therefore represent
an operator’s best customers), addition-
al time and attention to detail should
be taken at these installations to ensure
full customer satisfaction.

Location

When choosing a site for the digital
set-1op terminal, operators must consider
powering, ventilation, aesthetics and
convenience.

Powering: The terminal must be connect-
ed to an electrical outlet that will remain
powered at all times. This connection pro-
tects the digital terminal’s capability of
monitoring a data or control frequency to

By Lowrence R. Kewin

s broadbond operators deploy hundreds of thousands of digital TV terminals through-

out North America, installation training courses must be revised fo address the now-

receive data and ensures that no data stored
in volatile memory will be lost.

Ventilation: Digital terminals should
not be placed in areas with restricted
ventilation or near contaminants likely

“Additional tools
and materials are
recommended for
digital terminal
installations...
parameters that are
nonexisfent in analog
fransmissions.”

to spill or fall inside the terminal.
These contaminants include liquids
such as water, coffee or soda: metal

objects like paper clips or staples; and
items with low melting points such as
crayons or chocolate.

Aesthetics and convenience: Certain digi-
tal terminal models support interactivity
through telephone modems, provide con-
trol of other equipment like VCRs, and
provide digital audio feeds to stereo/audio
equipment. Most entertainment centers
keep wiring concealed while also protect-
ing against contamination and providing
good ventilation.

Inside wiring

In addition to the usual RF wiring, a
digital terminal installation may require
telephone wiring for the telephone re-
turn modem and audio and video
wiring for interconnection to video
monitors and stereo processing equip-
ment. If jumpers from jacks, splitters or
other equipment are necessary, they
should be kept as short as possible to
reduce signal loss and to lower the
chances of ingress.

Adapters, often used to tailor the im-
proper cable 1o the correct connector,
should be avoided whenever possible.
Their use can cause an impedance mis-
match, which will reduce the quality of
the audio or video image. Adapters also
introduce additional connection points,
which can create more potential connec-
tion failures and reliability problems.

Completion of a digital terminal in-
stallation may require several kinds of
wiring. Installers should select the
proper type of cable for each signal to
be carried. All cables should be of a
high quality and kept properly shielded
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lle Demodulators

Be wise... and choose from our family of agile demods.

WHO offers the greatest selection of agile
demodulators in the industry?

VIDEOTEK

WHO is the largest agile demod supplier in
North America?

VIDEOTEK
WHO offers a full range of versatile features?
VIDEOTEK

WHO combines premium quality & intelligent
design with smart prices?

VIDEOTEK
WHO offers a FREE 30-day trial?
VIDEOTEK

With two new choices in agile demodulators. you have more reasons
than ever to choose Videotek. At half the price of our competition. this
foursome of demods with full front panel control. brings in up to 192
channels and has features that include Pro channel. zero carrier
pulse, synchronous and envelope detection. simultaneous stereo and
SAP capabilities. plus two baseband outputs.

Two of the models. the DM-192 and DM-154 have been
specifically designed for FCC compliance testing. For other
applications, the DM-145 and DM-141A round out our product family.

Innovation in agile demodulators has been our specialty for two
decades. making Videotek the wise choice.

Premium Quality, Intelligent Desigr, Smart Prices... That's Videotek.

Call today to take advartage of our FREE 30-day trial or to receive a copy of the white
paper report “Agile Demoduiators in the Cable TV Industry.” Contact Joy Bozeman at
1-800-800-5719 or e-mail your request to 104472.577@compuserve.com.

A Zero Defects Company

243 Shoemaker Road. Pottstown. PA 19464 1 800-800-5719 (610) 327-2292 Fax: (610) 327-9295
Reader Service Number 178




and as short as possible. Connectors
should be properly mated to cables and
tightly attached to all junctions and
end products.

Tools

Additional tools and materials are
recommended for digital terminal in-
stallations due to the increased types of

wiring and the need to measure para-

meters that are nonexistent in analog

transmissions. These tools and materi-

als include:

* Telephone wire

* Telephone jack or splitter

* RJ-11 modular connector installation
tool

* Inexpensive telephone line testing

Real-World
Technology
Solutions
for the
Serious
Cable
Engineering

Professional

(Ommunications
echnology

of the SCTE.

Serious

Web Site

With instructional articles, system showcases,
new products, SCTE news, links to equipment
and hardware vendors and more, CTinfosite is
your single source for information on the
cable engineering community. And it's backed
by the editorial resources of Communications

Technology magazine, the official trade journal

http://www.ctinfosite.com

Phillips Business Information, Inc.
1201 Seven Locks Road * Potomac, MD 20854

Tel: 301-340-1520 - Fax: 301-340-0542 - http:/fwww.ctinfosite.com

equipment that will verify proper wiring
polarities and connectivity to the tele-
phone network.

* Assorted-length audio and video cables
with RCA (phono)-type connectors.

Signal levels and quality
Signal levels and quality present the
biggest differences between analog and

A

BOTTOM
LI

Digital Installation

Preparing an installation training pro-
gram for digital cable networks in-
volves location, inside wiring, tools,
and signal quality and level considera-
tions.

1) Location: Consider powering, venti-
lation, aesthetics and convenience.

2) Inside wiring: Besides the usual RF
wiring, telephone wiring for the
telephone return modem and audio
and video wiring for interconnec-
tion to video monitors and stereo
processing equipment may be re-
quired.

3) Additional tools and material: Tele-
phone wire; telephone jack or split-
ter; RJ-11 modular connector
installation tool; inexpensive tele-
phone line testing equipment; and as-
sorted-length audio and video cables
with RCA (phono)-type connectors.

4) Signal levels and quality: These pre-
sent the biggest differences between
analog and digital installations. When
viewed on a spectrum analyzer, the
digital signal’s energy may appear to
be spread uniformly over the entire
signal bandwidth. Constellation dia-
grams, bit error rate tests, and signal-
to-noise ratio anaxlysis are commonly
used for digital cable headend and
distribution network installations and
digital signal evaluations.

Successful installations and satisfied
customers are the results of proper
planning and preparation.
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THE CHALLENGE

Create a multichannel transmission
system that allows high-speed transport : \ \
of original quality headend signals ‘
over long distances

THE SOLUTION

- LYNX Supertrunk System from Barco

Your multichannel, high-speed,
digital transport solution

N -
v

—— >

-~ allowing multiplexing of 32 channels per fiber and
< zbidirectional transport in one unit

. & LYNX Receiver has two 194 MB inputs, allowing
~ simultaneous reception from both fiber rings

e 12-bit sampling for best recreation of original
analog signal

® LYNX receivers feature auto-switching to minimize out
of service time if signal loss from one path is detected

e Distributing IF signal eliminates the need for additional
scramblers for stereo encoders at the hub site

® Frequency agile models for automatic backup
are available

e Unlimited cascading to connect as many hub sites
as your system requires '
- Advanced drop/add/pass capabilities at any hub site
, Find Out More!
LYNX is just one of the many BARCO headend solutions
- _that make broadband CATV networks more flexible,
~ efficient and reliable. And, like all BARCO headend
- equipment, LYNX can be remotely ronitored and
L
‘-' -

?-&itrolledéj,m.-BARCO’s CATV retwork management

- software. FQE‘additional information, visit our Web site
' ww.barco-usa.com or call 770/218-3200.
L -

3240 Town Point Dfive .
Kennesaw, GA 30144 Reader Service Number 60
Tel: 770/218-3200

Fax: 770/218-3250

www.barco-usa.com
See us at the Western Show, Booth # 4747
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Competition is all around. Don't settle
for a stereo generator that just “lights
the light." Now add affordable, dbx®

licensed, cable-broadcast-quality stereo

to your small or private cable or
SMATV system

Leaming Industries, well known in
the cable industry for its high-quality
audio equipment, now offers a
cable-broadcast-quality stereo
generator at a low price. With
available quantity and reseller
discounts, the price gets even better.

SG-100 BTSC Stereo Generator

100 BTSC STEREQ GENERATOR
"4 T wchG T

v dbx® licensed companding

v Cable broadcast quality

v Typical separation greater than 26 dB
v 14 kHz audio frequency response

v Left and Right multi-LEQ metering

v Three self-contained units per 1-RU

AGC only $149
per channel

Leaming Industries also offers
automatic gain control equipment to
stop drastic program-to-program and
channel-to-channel level changes:

AGC-100 Audio Gain Control

v/ Automatic correction of audio levels
v Reduce customer audio complaints
v Save time adjusting audio levels

v Correct two mono channels

v Three self-contained units per 1-BU

It takes the right equipment to offer
quality audio. With our excellent
performance, unmatched features,
and affordable pricing, Leaming is
your "Sound Investment.”

Call today to place your order for the
SG-100 and AGC-100.

:~l: =

LEAMING INDUSTRIES

15339 Barranca Parkway, Irvine, CA 92618
Ph: (BOO) 41EAMING e« (714) 727-4144
Fx: {714) 727-3650
www.leaming.com ¢ e-mail: lic@leaming.com

See us at the Western Show, Booth #2259

Analng_vidso

Figure 1: Digital signal at equal power of analog signal

Digitel corries

digital installations. When viewed on a
spectrum analyzer, the digital signal’s en-
ergy may appear to be spread uniformly
over the entire signal bandwidth, depend-
ing on the type of digitally modulated car-
rier. Conversely, an analog signal has most
of its energy concentrated around the vi-
sual carrier. The resolution bandwidth of
the meter or spectrum analyzer captures
all of the analog signal’s energy, so no cor-
rection is needed. But because the digital

“Use of a signal level
mefer also requires @
correction factor
between digifal and
analog signals.”

signal’s bandwidth is often greater than
the measuring device’s resolution band-
width, a correction factor must be applied
to obtain the correct power level.

For example, the measurement of a 6
MHz 64 QAM (quadrature amplitude
modulation) digital signal (signal band-
width 5 MHz at 3 dB points), should be
made with a spectrum analyzer set with
a resolution bandwidth of 300 kHz and
a video bandwidth of 30 kHz. In this
configuration, the correction factor
would be 12.2 dB1 (Correction factor =
10 log [signal bandwidth/spectrum

analyzer resolution bandwidth]). To de-

termine the digital signal’s actual power

level, the QAM signal is measured and
then added to the 12.2 dB correction
factor. (See Figure 1.) [Editor's note:

This method will produce an approximate

value for a flat digital channel. Other

digital modulation schemes such as those
that have a haystack shaped trace may
read 3 to 4 dB higher than the true chan-
nel power. For more information on poten-
tial errors that can affect digital carrier
power measurements, refer to the article

"Digital Measurement" by Hewlett-

Packard's Kim K. Brown and Francis Edg-

ington, September 1997 “Communications

Technology,” page 48.]

Use of a signal level meter also requires

a correction factor between digital and

analog signals. This correction factor

varies from manufacturer to manufacturer
depending upon the device’s resolution
bandwidth. The correction bandwidth for

a signal level meter can be determined by

following these steps:

1) Measure a digital signal with the spec-
trum analyzer as detailed before and
read the corrected level.

2) Measure the same signal with the signal
level meter and record this reading.

3) Subtract the reading in Step 2 from the
reading in Step 1. The result will be the
correction factor that must be applied
when measuring digital signals with that
particular signal level meter.[Editor’ note:
Unless the signal level meter has been de-
signed specifically to measure digitally
modulated carriers, measurements should
be considered as approximate only.] >
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Get the technology

PFAM 550m Agile Audio Video Modulator Get the low price

T et

2 e r OEAN 550M AGILE AUDIO JIDED MODULATDH =
| TE0) @ - Sl = Get the quality
1 MACOM. ¢ ovLIY alto ALTIO DYt ks

i CATV SERIES e e

‘Microprocessor controlled ::A l

‘Double LF. ﬂQOp7 separate audio and VI _— 7 , Get the service
' Composite LF. loop (45.75 MHz) R

Jku&omotnc bemd splitting fllters
S 232 compatible ~

7' fitered it
« BISC 4.5 MHz stereo cap ..ﬂﬁ,- _ A Get over 25
years of cable

HPAP 5 Ou Aglle Sl%& cessor - industry experience

\o o 'i 'i"n

1 v. — ‘. . >
——
1

———
-
-

-

‘-— PFAPRP 550mM AGILE SIGNAL PROCESSOR

pico) « -

MACOM, INC o W

— CATV SERIES

Get the picture?

T

-l “'z;i:v:iu Hrocessor controlled

_ - e
- -’-—:—_"‘:_.d—

e Highloutput; 40 dBMWEEE B MU minim _
¢ gpuuow oui[vuik ceven 60 ¢l e Ico
‘:l] CNE rQC| of 60U dBb

* Superior low noise circuitry
MACOM, INC.

o SAW filtered
o BTSC 4.5 MHz stereo capability

PFAD 900 Agile Audio Video Demodulator

FS

2 v = pEAD 9S00 AGILE AUDID VIDED DEMODULATOR

‘J CATV,STD.
[pze9) R 12500 Foothill Blvd.

CATV SERIES . Lakeview Terrace, CA 91342

818-897-0028

 Microprocessor controlled

e Surface acoustic wave filter FAX: (818) 834-7197
o Keyed AGC system for excellent picture stability

e Quadrature single tuned audio detection Rua Joaquim Floriano, 243 #96
* Separate video and audio outputs Itaim, Sdo Paulo, SP

e 45.75 MHz |.F. monitor Cep 0400_7-001
 Envelope detection Brasil

(55-11) 3044-0930
Reader Service Number 150 FAX: (55' 11 ) 829‘8371
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Figure 2: (onstellation diagram showing various impairments
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Figure 3: BERT Setup
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Digital modulator with
Random signal generator

Cable plant

BERT

Digital signals’ quick degradation
makes accurate quality measurement
techniques critical. Each digitally com-
pressed carrier contains multiple ser-
vices, so the loss of one digital carrier
results in the loss of the many services
modulated onto that carrier.

Several procedures and tests exist to
evaluate digital signal levels and quality.
Constellation diagrams, bit error rate

tests, and signal-to-noise ratio analysis
are commonly used for digital cable
headend and distribution network instal-
lations and digital signal evaluations. In-
stallers rely on built-in terminal
diagnostics based on these tests.

Constellation diagrams

The constellation diagram (see Fig-
ure 2) is the most useful display for

evaluating signal quality. Constellation
diagrams reveal if there are any impair-
ments present and show what types of
impairments they are. These impair-
ments can be classified as random
noise, single echo or phase noise.

Random noise, usually a product of
amplification, should not pose a prob-
lem for cable systems meeting FCC
specifications. Unless a low-quality or
defective amplifier in the customer’s
home is the noise source, it is uncor-
rectable during the installation.

Reflections or echoes are caused by
poor terminations or splitters, poorly
made connectors or mismatched cable
impedance, usually from using incorrect
cable and adapters. They are usually
short and can be corrected through
adaptive equalization in the receiver.

Phase noise is introduced in cable sys-
tems by modulators and tuners. Therefore,
when feeding both the digital terminal and
a VCR, it is best to split the signal rather
than loop it through the VCR where addi-
tional frequency conversion could inject
unwanted phase noise. As the dots that in-
dicate specific value from the digitization
process increase in size, they approach the
decision boundary between one value and
another. When the dots cross the decision
boundary, an incorrect or “errored” bit is
transmitted. This errored bit is observed as
a multicolored block on the screen. If an
overwhelming number of bits are errored, a
total loss of video will occur.

Bit error rate test

Measuring the number of bits that
were errored during the transmission
requires the use of a bit error rate
tester. In a bit error rate test, a random
pattern of bits (data) and a reference
signal (clock) are transmitted from the
headend at a specific rate for a finite
amount of time. At the receive location,
a receiver receives the data and clock
signal and outputs this information to a
BERT. A printer or computer then
records the errors. (See Figure 3.)

Signako-noise ratio

In analog systems, an installation is ac-
ceptableif the picture is free of system
noise and other visible distortions. With
digital systems, however, a measure of
quality, such as the signal-to-noise ratio,
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" THERE’S A NEW HERO IN TOWN

THE “SUB-ALERT”
EMERGENCY ALERT SYSTEM

/Longest
Warranty
—
No Ad Insertion
Crashes

NO Computers
or controllers
Required
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Switching
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-

Protect Your
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Available with
Live Audio/Video
Switching
Control
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Inputs
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s
Compatible wit
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Internet Services

Alpha Numeric
Channel Mode
4
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!

Industry a T nvruse . e Increase
o  SUB-ALERT - Subscriber Retention
Z o and the Sub-Alert
Compatible with = SAGE ENDEC * v i i
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= »

T ERTL FCC Compliance
7 4 A A - » Guaranteed
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utomate Site Control
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FCC
Video

Local Franchise
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/“‘*..
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o “Unique” Products For the 21st Century!

See us at the Western Show, Booth # 4550 Hall D

Specifications

DENVER ,CO ATLANTA, GA ST.LOUIS, MO
® 800-525-8386 800-962-5966 800-821-6800
MEGA HERTZ FAX 303-779-1749
Established 1975 OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ
http://www.megahz.com 800-922-9200 800-761-7610 800-883-8839
\ _J
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must be employed to determine signal
quality. Every digital decoder manufactur-
er has its own threshold; typical thresh-
olds are in the 20 dB range. The digital
terminal measures the S/N and reports it
in the diagnostics screens. The technician
then can see how close to threshold the
signals in the customer’s home areand the
amount of margin for signal degradation.

On-screen diagnostics
On-screen diagnostics can serve as an
installer’s most useful 1ool. The digital ter-
minal’s built-in diagnostics can provide a
wealth of information to guide the in-
staller through to completion. Information
displayed may include:
1) The health of the terminal’s circuitry, as
determined by a power-up self-check.

SCTE MEMBERSHIP APPLICATION

Membership Type: (0 Individual @ $40

will be mailed within 30 days. Dues are billed annually

Type of Card: (O MasterCard (O Visa Card#:

NAME: PHONE:
MSO: FAX:
COMPANY: TITLE:
ADDRESS:
CITY: STATE: ZIP:
ON-LINE ADDRESS: HAM RADIO CALL SIGN:
Affiliation O Cable (O Telephone O Other:
Job Description: O Manager/Administrator  (J Operations A Financial
O Installer O Sales O Construction
O Engineer O Technician A Other:

O International @ $60*
*Applicants from outside the U.S. include an additional $20 for mailing expenses

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization.
Your dues may be tax deductible. Consult your local IRS office or tax advisor, Additional member material

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is
listed under the company name and has one contact person who is afforded all benefits of an individual
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo

O Sustaining Member Co. @ $250

Exp. Date: Signature:

Sponsoring Chapter or Meeting Group:

Sponsoring Member:

OYES!

Signature

Send Completed Application to: SCTE, 140 Philips Road,
Exton, PA 19341-1318 or Fax to: (610) 363-5898

Complimentary Subscription Application

[ want to receive/continue to receive a FREE subscription to
Communications Technology, SCTE's Official Trade Journal

OnNo

Date

B. Please check the category that
best describes your firm's pri-
mary business (check only one):

Cable TV Systems Operations

Manufacturers

05.Q Cable TV Contractors

06.Q Cable TV Program Networks

07.Q SMATV, DBS Operator

08.Q MMDS, STV or LPTV
Operations

(Signature and date required by U.S. Postal Service.)
11.Q Cable TV Component

12.Q Cable TV Investors
13.Q Financial Institutions, Brokers

combined & Consultants 25.Q Engineer
03.Q Independent Cable TV 14.Q Law Firm or Govt. Agencies 26.0Q Technician
Systems 15.Q Program Producers, 27.Q Installer
04.0 MSO (two or more Distributors and Syndicators 28.Q Sales
Cable TV Systems) 16.Q Advertising Agencies 29.0Q Marketing

17.Q Educational TV Stations,
Schools and Libraries
18.Q Other (please specify)

Technical/Engineering
22.Q Vice President
23.Q Director
24.0 Manager

30.Q Other (please specify)

D. Which one of the following best
describes your involvement in

9A.Q Microwave

9B.Q Telecommunications Carrier
9C.Q Electric Utility

90.Q Satellite Manufacturer

9E.Q Sateliite Distributor/Dealer
9F.Q Fiber-Optic Manufacturer
10.Q Commercial TV Broadcasters

C. Please check the category that
best describes your job title:
(check only one)

19.Q Corporate Management

20.Q Management

21.Q Programming

the decision to purchase a
product/service? (check cnly one)
31.Q Recommend
32.Q Specify
33.0Q Evaluate
34.Q Approve
35.Q Not involved

2) Indication of in-band (program) and
out-of-band (control) data carrier pres-
ence, strength as estimated through
AGC voltage monitoring and quality as
determined by S/N.

3) Short- and long-term error counts.

4) Type of signal (analog or digital), sta-
tus of encryption (clear, fixed key or
full), and the authorization state of the
terminal (authorized, not authorized,
initialized, acquiring authorization).

5) Status of renewable security (TV pass-
card), if employed.

6) Status of RF return data transmitter, in-
cluding frequency and signal level or
status of telephone return data modem
(transmitting, receiving errors, etc.).

7) A list of applications and/or upgrades
that have been installed and are enabled.

Conclusion

The information contained in this ar-
ticle can serve as an outline for broad-
band operators as they develop their
own training programs for digital ter-
minal installations. While digital instal-
lations do involve new considerations
and procedures, proper planning and
preparation will yield successful instal-
lations and satisfied customers. (T
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signal transmission, processing and mea-
surement, as well as Carl Vassia and
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Bailey of TCI for their input on installa-
tion guidelines.

References

1 Waltrich, Joseph B., “Using a spec-
trum analyzer for digital signal measure-
ments,” NextLevel Systems’ Broadband
Networks Group (formerly General In-
strument Corp.); White Paper.

Lawrence R. Kewin is application engineer
for NextLevel Systems’ Broadband Net-
works Group (formerly General Instru-
ment Corp.) of Hatboro, PA. He can be
reached at (215) 773-1503 orvia e-mail at
lkewin@nlvl.com.

DECEMBER 1997 « COMMUNICATIONS TECHNOLOGY



WE SELL, ]
REPAIR & FACT

‘96 Average
PURCHASE | Repair Caﬁarge
HEADEND &

| TULSAT s 100,00

New & Refurbi:hed ESPN New Repairs  Refurbished
°
Ta pS/ sph'ers Switchable Input IRD Recelvel‘s
300-1000mhz
O PO DSR 1500 IRD'S & DIGICIPHERS
__ BEFORE SHIPPING REFURB  REPAIRS NEW
800'33 1'5997 Bmkenlg.:f\&.lg; 74012 800-33 1-5997&okmﬁll§§&‘oﬂ0|2 800“33 1'5997&&%»\1‘3&%012

NEW and REFURBISHED

SCIENTIFIC ATLANTA

Trunks  Bridgers Line Extenders Passives
373920 550FF 370660 550PH 372393 550PH  Taps 1ghz
347099 550FF 344000 550PP 372391 550PP  Taps 750 mhz

IN STOCK -
TRAPs CONNECTORS
Pos, Neg & Tiering Hard t‘())uFi?\rd Sizes

234420 450PP 370664 450PH 372392 450PH  Taps 600 mhz &

372398 4S0FF 374141 450PT 503148 750PH el 10 T

372397 450FF 499939 450FF 232700 Housing nggvzys raps

373166 Housing Systern Amp Il 550 & 750 mhz Three Ways WE SWEEP ALL TRAPS AND TAPS BEFORE SHIPPING
343890 AGC More than 2500 in Stock P/S Inserters

TN TuLsaT LU | e TULSAT CIEAT

Now & Rufwtlied | 200450 mixz | | BBe-7B0 MEZ | | @B-880 MW7 |

WELEHFAAI>.C SYLVIANIA SCIENTIFIC ATLANTA| | FEED r%nwnnp

Ll TRUNKS SYSTEM Il
Sras0 eraso 8140 177 163 154 POWER DOUBLING

g e
571440 S5T330 BT330 152 153 505C ll'lpleS

BRIDGERS BRIDGERS Duals Scientific Atlanta
58550 6B550 277 215214

58440 5B450 213211 233 <o N C-Cor
58330 58300 245231 235 Slﬂgleb Magnavox

EQ's TMC Pads 8HE's || P/S EQ's Pads DC's Quads Jerrold

Brokenlggsmlz&,‘g: 74012 'l'l.l LSAT 800-331-5997 Bmkenlg(ﬁf\&,‘g: 74012 'I'l.l LSAT 800-331-5997

TAPS o MAGNAVOX

C-COR
TRAPS , il  JERROLD
LINE GEAR » ¥  SCIENTIFIC
=) | "ATLANTA
. SYLVANIA

Reader Service Number 260




*MARKETPLACE

S L

i R U i S A

Cable TV Filtering Book

CATV Trapping: Security Filtering for Pay
Television is the new book published by
the Electric Press division of Communica-
tions & Energy Corp. based in East Syra-
cuse, NY. Written by Glen Bostick, Emily
Bostick and Ronald E. Mohar, the book
explores the application of pay TV filter-
ing technology.

The fully documented book begins
with a history of cable TV and pay TV fil-
tering and then compares filtering with a
variety of other program security systems

explaining the advantages and disadvan-
tages of each. Subsequent chapters cover
filter design and construction as well as
the application of positive traps, negative
traps and tier traps. A number of new fil-
tering techniques are highlighted includ-
ing the use of surface acoustical wave
(SAW) filters for pay TV applications.
Other chapters discuss system planning,
cable piracy, tap audits, physical security,
and the use of filters to solve a variety of
other problems.

Reader service #312

Fuselite Termination System

Siecor Corp. has developed the Fuselite ter-
mination system, a combination of connec-
tor and optical fiber fusion splicing
technology. The splicer allows direct fusion
splicing of a factory-polished connector to
fiber-optic cable. It provides a connector-
ization option at no additional cost, and
converts from a connector splicer to a
fiber-to-fiber splicer in seconds.

It can be used for system maintenance
and restoration, broadband applications,
aerial splicing and new construction. The
connector is “near -zero-length” pigtail or
a connector with a fiber stub installed in
the ferrule and polished in the factory.
Reader service #311

Network Access

The newest member of the Janua family of
network access and concentration prod-
ucts developed by West End Systems is
the Arcadian-Plus access concentrator.
The product combines a broad range of
networking solutions and high port densi-
ty (up to 21 ports) onto a single platform.
The Arcadian-Plus architecture features
the application modules from the Janua
Arcadian desktop system, which includes
high-speed X.25 and frame relay interfaces
as well as local area network (LAN), inte-
grated services digital network (ISDN)
and simple network management protocol
(SNMP) management.
Reader service #309

Philips Introduces
Return Signal Switch

Designed for use in optical stations or
four-port optical node amplifiers, the
highly flexible return signal switch (RSS)
from Philips Broadband Networks man-
ages and controls upstream traffic in the
return path for enhanced signal clarity
and improved system integrity.

The RSS module accepts analog and
digital signals from up to four individ-
ual return paths and isolates noise
ingress in upstream traffic. If noise is
present in the return system, each
individual return leg can be attenuated

by 6 dB to determine if it is carrying
the noise ingress. The offending return
leg can be shut down until the noise
ingress source is found, allowing the re-
maining legs to continue functioning.
The switch provides notice of im-
pending system problems and speeds
response time with its signal isolation
feature. The RSS works with a FOTO
transponder and an element manage-
ment system for remote monitoring and
control of the return path.
Reader service #310

Phasecom Infroduces PC Card Version of SpeedDemon
Phasecom Inc., a developer of voice and data communications products for cable TV
networks based in Cupertino, CA, has introduced its SpeedDemon. Phasecom’s Speed-
Demon-PCl is an internal cable modem that plugs into a PCI slot on the motherboard
of any personal computer. SpeedDemon is an asymmetric and frequency agile cable
modem employing quadrature amplitude modulation (QAM) for the downstream and
quadrature phase shift keying (QPSK) for the upstream. The system employs TDMA
(time division multiple access) and achieves speeds of up to 30 Mbps in the down-
stream direction and 2.56 Mbps (TDMA-based) in the upstream direction.
SpeedDemon-PCl is designed to work off the same headend hardware as Phasecom’s
external SpeedDemon cable modem. SpeedDemon-PCl is the first addition to Phasec-
omis SpeedDemon family of cable modems. Other additions including MCNS-based

cable modems are slated for production.
Reader service #308
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Above Ground Repeater Case

ADC Telecommunications Inc. has released the Soneplex Radiator above-ground repeater
case. The product supports up to eight repeaters for high bit-rate digital subscriber line
(HDSL) and also accommodates integrated services digital network (ISDN) or digital data
system (DDS) repeaters. The thermally-enhanced case improves reliability of electronic
components in outside plant applications where direct exposure to the sun (solar loading)
is a concern. It is designed for deployment in above-ground applications such as telepho-

ny poles and pedestals.

The case has a ventilated dome and white-finned perimeter shield that prevents heat-re-
lated failures in the electronic components. Its thermodynamic design allows it to radiate

the heat externally.
Reader service #307

Teflon-Free Plenum Cable

Trilogy Communications has intro-
duced the AirCell Plenum, a plenum-
rated 50 ohm coaxial cable designed to
meet the safety and performance re-
quirements of the in-building wireless
communications and wireless data mar-
ketplace. The design does not include
Teflon.

AirCell Plenum is suited for applica-
tions requiring distribution of RF
in confined areas where fire-code re-
quirements dictate a plenum-rated
(UL-910) cable.

The cable features a corrugated outer
conductor with a flame retardant PVC
jacket to provide handling flexibility.
Performance characteristics include a
maximum attenuation of 2.45 dB per
100 ft. at 1 GHz and 3.5 dB per 100 ft
at GHz for PCS (personal communica-
tion service) applications.

Reader service #304

Fiber-Optic Transceivers

AMP Inc. has announced the availability of
its new VCSEL-based transceivers designed
with a vertical cavity surface emitting laser
(VCSEL) source. These optoelectronic de-
vices allow increase of system and subsys-
tem throughput in the backbone while
maintaining a low manufacturing cost.
Reader service #305

Book ‘Em, AEMC

If your field technicians are lacking tools to
do their job properly, check out AEMC In-
struments’ “short-form” catalog. It describes
AEMCs entire selection of portable test in-
struments for electrical system testing,
maintenance and quality control. The prod-
uct line includes megohmmeters, ground
resistance and soil resistivity testers, clamp-
on ground testers, current leakage testers,
power and demand analyzers data loggers
and temperature scanners and probes.
Reader service #306

Clip-On Coupling Device

EXFO announces the release of a new fiber clip-on device that serves as an accessory to
the VCS-20A fiber-optic talk set to establish full duplex communication anywhere on a
network. The device also is for use with any of EXFO's FOT family of power meter/loss

test sets to be used for 2 kHz tone detection.

Reader service #303

Cable Envoy Distribution

ASKN

COMMUNICATION CORP
Installalion. Parts & Rccessories

CATV @ MMDS @ SATELLITE

“ASKA continues to
lead the way for
development of
products to meet

your needs.”

Product Feature

of the month:

“HRS Series”
1 GHz Quality!

T wRszia g5k | 8

L out out N
l’ - '

Input and output ports are
placed on one side
horizontally.

Nickel Plated zinc diecast
housing.
High precision machine
threaded ports.

KR8-41G s |
il

Tongue & Groove housing.

The HollyAnne Corp. will be distributing Altronix Systems Corp.s Cable Envoy EAS (Emer-
gency Alert System) addressable messaging system. Cable Envoy is a character generator that
allows cable TV managers to inject video and audio override messages individually into any
channel’s program signal, for display of text, in crawl, full-page or multi-page formats. The
Envoy is modular and allows the cable system to start with the basic system and add crawl
capability on a channel by channel basis as customer demand and budget dictate.

Reader service #302

(800)317-6625 Toll Free
(954)486-0039 Ph.
(954)486-0202 Fax
www.askacom.com
sales@askacom.com

Aska Communication Corp.
Ft. Lauderdale, FL

DECEMBER 1997 « COMMUNICATIONS TECHNOLOGY

Reader Service Number 22



Spectrum Analyzer

DKD Instruments has developed the PA2500B spectrum analyzer, covering the
frequency range from 100 kHz to 1300 kHz. In conjunction with a notebook
computer and its optional internal battery, the analyzer can be operated cord
free for up to one hour.

Absolute amplitude accuracy is better than = 2.7 dB with resolution of 0.1 dB and
measurement range from -130 dBm to +10 dBm. Three resolution bandwidths are
supported: 300 kHz, 100 kHz and 3 kHz. An optional 500 Hz is available. The soft-
ware allows simplified operation with many built in automatic features including;

markers, spectrum memories, max hold, peak search and signal track.

Reader service #301

European Addition

The I-Flex Line Extender and the [-
Flex Network Management Agent are
the latest additions to C-COR's I-Flex
862 MHz family of RF transmission
cquipment. The extender can be used
for European cabinet-mount cable TV
market. It has one-input, one-output
amplifier design and can carry 60 PAL
channels as well as digitally com-
pressed vidco.

The network management agent enables
an operator to monitor, manage and in-
ventory the I-Flex technology in C-COR’s
CNM network management system.
Downloadable firmware will enable the
agent to be compatible with the CableLabs
standard for outside plant management.
An optional reverse-path switch enables
operators to isolate and eliminate sub-
scriber ingress.

Reader service #299

Mini Push-Button Switch

A new mini push-button switch de-
veloped to meet the needs of design-
ers and engineers facing minimal
space and multiple switching re-
quirement s has been introduced by
ITW Switches.

The UltraLite Series 39-7 switch
features crisp action; process com-
patibility; clear and bright LED sta-
tus indication; maintained or
momentary action; and resistance to
high temperatures.

The product is ideal for low-level
switching applications including
audio instruments, computers and
peripherals, hand-held instruments,
telecommunications and compact
communications equipment, battery
operated monitors and diagnostic
devices.

Reader service #300
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Integrated Service Management
CrossKeys Systems Corp. has launched its
Resolve Release 2.0 suite of integrated ser-
vice management solutions, which is a
carrier-scale, standards-based portfolio
that allows service providers to work
closely with their customers by having a
complete end-to-end customer view of
service usage and performance.

Resolve 2.0 is designed for ATM (asyn-
chronous transfer mode), frame relay and
TDM networks and integrates into any
operational framework.

Reader service #296

Expandable Cabinets

A customized cabinet that accepts any
copper, coax and fiber-optic combination
is available from 3M. The cabinets can be
combined with any of 3M’s cross-con-
nect/terminating systems for easy access,
fast installation and maintenance, and
quick jumpering capabilities.

The 4220 series units house from 300 to
5,400 pairs with space for splicing; addition-
al frames can be installed to accommodate
growth or changes in network traffic. Re-
movable skirts and backs, split cable ports
and drop-down interior frames ease cable
installation. Other features include: heavy
gauge construction; sealed, lockable doors;
cabinet-to-base isolation system to resist
moisture; available in four sizes.

Reader service #294

56K Analog, ISDN Access Modem

A combination ISDN (integrated services digital network) plus modem chipset capable
of supporting both 56K analog modem and ISDN technologies was developed by Mo-
torola. The ISDN+modem system provides a complete system solution, enabling analog
modem speeds of up to 56 kbps downstream/33.6 kbps upstream and ISDN TA speeds of
128 kbps bidirectional. End users will be able to dial remote sites that are either digital
or analog. The Motorola MCK14353 (U-Interface) and MCK14354 (S/T-Interface) are
comprehensive Windows-based ISDN+modem chipsets and software. The system is
based on the DSP56300 digital signal processor (DSP) core.

Reader service #295

PWRBIazer Mini Node

The new PWRBIlazer Mini Node produced
by Harmonic Lightwaves is an optical
node receiver for cable operators and
telecommunications companies who are
installing broadband overlays.The mini
node features a single trunk level output
and supports return path and network
management through a return transmitter,
a status transponder and an automatic
gain control (AGC) card. Bandwidth ex-
tends to 870 Mhz.

Reader service #298

DWDM Addition

Multichannel dense wavelength division
multiplexers (DWDMSs) have been added to
the product line of Amphenol Fiber Optic
Products. These DWDMs are based upon a
combination of the company’s fused biconic
taper (FBT) and fiber Bragg grating filter
technologies. The multiplexers feature a
flexible design architecture that allows mod-
ular expansion from 4 up to 16 channels.
Standard DWDM network configurations of
48, or 16 channels also are available.

Reader service #297

Termination Kit

Radiant Communications Corp., a manu-
facturer of fiber-optic interconnect prod-
ucts has announced a new termination kit
with anaerobic adhesive. The Series TKx-
AE fiber-optic termination kit includes all
the fiber and cable preparation tools re-
quired to terminate multimode fiber. Also
included is a continuity tester, polishing
equipment, self-curing anaerobic adhesive
and enough parts to terminate 100 ends
of fiber.

The “connector-grip” enables the curing
connectors to be held in place prior to
polishing for a clean, “hands-free” bond.
The anaerobic adhesive allows the in-
staller to polish within two minutes of
connectorization. All parts come in a
heavy duty, lockable case.

Reader service #293
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TO ORDER: All orders must be prepaid. Shipping and
handling costs are included in the Continental LS.
Foreign orders will require an additional shipping charge.
All prices are in U.S. dollars. Orders without full and
proper payment will be returned. SCTE accepts
MasterCard, Visa and American Express. NO CASH

MAIL TO: SCTE, 140 Philips Road, Exton, PA 19341-1318; or FAX with credit card information to: 610-363-
5898.
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Address: (NO P.O. BOXES):

Phone: - - Date: / / Member #:
[ Please send me the following items in the quantities indicated:
copies of CBT-01, Telecom Technologies (J Member: $345
copies of CBT-02, Transmission Basics (d Member: $345
(Pennsylvania residents add 6% sales tax).

L A check or money order in U.S. funds for the appropriate amount shown above and made payable
to

the Society of Cable Telecommunications Engineers is attached.
Q1 wish to pay by credit card (please check one). [dMasterCard QI VISA [ American
Express CT1297
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AM Communications Hukk Engineering
Hukk Engineering manufacturers digital test

AM Com.m.unl.catlon.is m equipment for the CATV industry providing

AM Communications is a leading supplier of [e v o1 weear o] biterror rate measurements for QAM and QPR

monitoring systems for HFC transmission networks. modulated digital signals. The new CR1200 provides users with

AM'’s OmniStat product offers solution for virtually pre-and post-FEC bit error rate information, signal-to-noise, and

every brand and kind of network equipment shows the constellation. 1t also does traditional analog testing like
signal level, carrier-to-noise and hum.

PHONE: (212) 538-8700
FAX: (212) 538-8779 PHONE: (888)236-8948

WwWWw.amcomim.com \ é FAX: (770)446-6850
www.hukk.com
Amphenol

KES distributes the “Little Oscar” hand held
Amphenol Amphenol Corporation is one of the largest signal generators permitting easy activation
p man ufacturgrs of interconnect procucts in of the return path using two independently
the world. The company designs, manufacturers and markets controlled CW carriers. Oscar-It has fixed frequencies at 6
CATV cable and connectors, electronic connectors, fiber MHz and 39 MHz. Oscar-1V is frequency agile from 5 MHz

optic connectors, RF coaxial cable, flat ribbon cable and to 50 MHz. A companion unit to the Oscar, Model RPC-Ill is
interconnect systems. Amphenol connectors enable systems . : ! -
to send and receive secure signals with no reflections. . . installed at the headend and translates the return carriers

o e ) to downstream carriers. Using “Little
especially in the critical 5 - 40 MHz range. Oscar’ and the technician's fisld
Amphenol # strength meter, one technician can align
Broadband Connectors. When : and maintain the return path.

Clear Connections Count. - -

PHONE: (203) 743-9272 . PHONE:(800) 338-9292

FAX: (203) 796-2032 A FAX: (906) 774-6117
www.amphenol.com —cecte: www.ccikes.com

tockS ...

S&\V/ “‘é‘i“n‘-rﬁh
A °°°°

“L BAND FIBER OPTIC LINKS
1 MILE LINKS OR
15 MILE LINKS
CALL 800-523-5947 + (1)215-675-2053 * http://www.tonercable.com
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VENDOR CONNECTION

Vendor Connection is Communications Technology’s re-
source for up-to-date mformation on the industry’s lead-
ing technology suppliers. These vendors have advertised
in this issue. Check their ads for products and services
that will improve your cable system’s reliability, efficien-

¢y and capacity.

ADC Telecommunications, Inc.
PO. Box 1101
Minneapolis, MN 55440-1101
(800) 366-3891; (612) 938-8080
Fax: (612) 946-3292
Annette Biederman
adc.com

ADC Telecommunications is a lead-
ing, global supplier of transmission
and networking systems used to deliv-
er voice, data and video services and
physical connectivity products for
wireless, fiber-optic, twisted-pair and
coaxial networks.
Reoder Service #5,2

Alpha Technologies
3767 Alpha Way
Bellingham, WA 98226
(360) 647-2360; Fax: (360) 671-4936
Eric Wentz
alpha.com

Alpha Technologies is a world lead-
ing manufacturer of application specif-
ic powering solutions for voice, video
and data communication systems.
Alpha’s products include: UPSs, line
conditioners, surge suppressors, bat-
teries, and accessories.
Reoder Service #15

Altec Industries, Inc.
210 Inverness Center Parkway, Suite 130
Birmingham, AL 35242
(205) 991-7733; Fax: (205) 991-7747
Altec.com
Julie Walden

Altec Industries, Inc. Features the
Altec AP38 Aerial Cable Placer de-
signed to place fiber and coaxial cable
along with the Altec AT235FSB Tele-
scopic Aerial Device mounted on a
fibersplicing body.
Reader Service #6

AM Communications, Inc.

100 Commerce Blvd.
Quakertown, PA 18951-2237
(800) 248-9004; (215) 538-8700
Fax: (215) 538-8779
amcomm.com

David L. DeLane

(215) 538-8703

sales@amcomm.com

AM Communications supplies moni-
toring systems for HFC transmission
networks. AM’s OmniStat product offers
solutions for virtually every brand and
kind of network equipment.
Reader Service #20, 220

Amherst International, Inc.
63 Sarasota Center Blvd.
Sarasota, FL 34240
(941) 925-9292; Fax: (941) 925-9291
AmherstFO@aol.com
Scot K. Ware
(941) 925-9292

Amberst is the distributor of Erics-
son fusion splicer, clever, and prepara-
tion tools for use in Telephony, CATV
and manufacturing applications.
Reader Service #8

henol Cﬁ)rp (fom
e1wo rodu
One Kennedy Avenue
Danbury, CT 06810
(203) 743-9272; Fax: (203) 796-2032
amphenol.com

Manufacture and supply a complete
line of 40 dB Broadband connectors
that enable transmission of secure,
two-way signals with no reflections,
ingress or leakage.
Reoder Service #25, 148

unication
ivision

ANTEC Network Technologies
5720 Peachtree Parkway, N.W.
Norcross,GA 30092
(770) 441-0007; Fax: (770) 441-2460
Brad Halverson
Brad.Halverson@antec.com

ANTEC Network Technologies, the
Atlanta-based manufacturing division
of ANTEC Corp., designs, manufactur-
ers, distributes and markets a wide
range of active transmission, powering,
passives, and interconnection products
for fiber optic coaxial and twisted pair
networking, worldwide.
Reader Service #14

ATCl

1128 E. Greenway
Mesa, AZ 85203
(602) 264-7275; Fax: (602) 898-7667
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atcinet
Chuck Willman
cw@atci.net

ATCI creates unique and resourceful
global communications solutions from
simulsat multiple satellite reception
systems to satellite uplink solutions.
Reader Service # 50

BARCO

3240 Town Point Drive
Kennesaw, GA 30144
(770) 218-3200; Fax: (770) 218-3250
barco-usa.com
Earlene Bentley
EBBARCO@AOL.COM

BARCO hardware and software im-
prove the quality and reliability of sig-
nal delivery. BARCO CATV equipment
incorporates advanced capabilities to
remotely monitor and control signal
distribution system-wide, maximizing
up-time and subscriber satisfaction.
Reader Service #60, 128

C-COR Electronics, Inc.
60 Decibel Road
State College, PA 16801
(814) 238-2461; Fax: (816) 238-4065
c-cor.com
Sally Thiel

C-COR’s RF amplifiers, AM head-
end equipment, customized service
and maintenance provide global solu-
tions for your Network.
Reader Service #34, 107

Cable Innovations, Inc.
130 Stanley Court
Lawrenceville, GA 30245
(800) 952-5146; Fax: (770) 962-6133
cableinnovations.com
Nick Haralson
Haralson@rightmove.com

Cable Line, drop line, and power
line surges suppressors. Including the
CLPS-3009P1, DLPS-15D and PLS-
125. And new from Cable Innovations
the UHB-2001 Universal House Box.
Reader Service #75

Cable Prep

A Ben Hughes Communication Prod-
ucts Co.
207 Middlesex Avenue
Chester, CT 06412 USA
(860) 526-4337; (800) 394-4046
Fax: (860)526-2291
cableprep.com
deborah@cableprep.com or ca-
bleprep@aol.com

Cable Prep designs and manufac-
tures a full line of hand tolls for the
broadband industry. New Products in-
clude the Pocket TerminX handtool
for compression-type fittings.
Reader Service #36

COMMUNICATIONS TECHNOLOGY

Cable Resources, Inc.
85 M Hoffman Lane
Islandia, NY 11722
(516) 234-1411; Fax: (516) 234-4436
Maura O’Riordan

Cable Resources offers a new line of
test equipment to maintain return net-
works in the Cable TV environment.
RDU shows the big picture; ingress,
noise and carrier levels for real time
analysis of 5-40 mhz return networks.
Reoder Service #80

CANUSAEMI
25 Bethridge Road
Toronto, Ontario MOW 1M7
Fax: (416) 743-7199
canusa-emi.com
marketing@canusa-emi.com
Jay Larock
(416) 744-5811

CANUSA-EMI is a global manufac-
turer and supplier of outside plant
proection solutions. Products offered in-
clude heat shrink tubing, closures, en-
closures, tapes and wiring accessories for
copper, coax and fiber cables.
Reader Service #109

Channell Commercial Corporation

26040 Ynez Road

PO. Box 9022

Temecula, CA 92589-9022

(909) 694-9160; (800) 423-1863

Fax: (909) 694-9170

channellcomm.com

Andrew M. Zogby, V.P. of Marketing
Channell Commercial Corp.designs

and manufactures precision-molded,

thermoplastic and metal fabricated en-

closures supplied worldwide to telecom-

munications network operators.

Reader Service #44, 31, 111

(s, Inc.
6855 Jimmy Carter Blvd., Suite 200
Norcorss, GA 30071
(770) 448-0977; Fax: (770) 242-8583
cisfocus.com
Gary Evans, Lynn Hamlin

CIS Develops and markets an inte-
grated broadband and fiber manage-
ment software product called
FocusOne. FocusOne is an enterprise-
wide software solution for network
mapping, planning, design and man-
agement of the outside plant.
Reoder Service #95

ComSonics, Inc.

1350 Port Republic Road, Harrison-
burg, VA 22801

(540) 434-5965; Fax: (540) 432-9794
Roy Weitzell



(540) 434-5165 x 228
marketing@comsonics.com

ComSonics is a 100% employee
owned (ESOP) company. We manu-
facturer and sell test equipment for
the telecom industry. Signal, label
meters, leakage detectors, global
leakage system and video test sets.
Reader Service #100

Corning Inc.
35 West Market Street
Corning, New York 14831
(800) 525-2524 ; Fax: (607) 974-4473
corningfiber.com
James Bratton (607) 974-7243
brattonjl@corning.com

Corning Inc., is a manufacturer of
single-node, multimode, specialty op-
tical fiber and fiber-optic components.
Reoder Service #90

DX Communications
Division of Itochu Cable Services, Inc.
1143 W. Newport Center Drive
Deerfield Beach, FL 33442
(888) 294-5856; (954) 427-5711
Fax: (954) 427-9688
DXCKM@aol.com
Ken Mosca

Manufacturer of quality headend
equipment. Products include digital
satellite receivers, IRDs, agile modu-
lators, satellite receivers, combiners,
FM modulators, combiners, LNBs
and accessories.
Reoder Service #9

Eagle Comtronics, Inc.
4562 Waterhouse Road]
Clay, NY 13036
(315) 622-3402; Fax: (315) 622-3800
eaglefilters.com
eagle@eaglefilters.com

Eagle Comtronics, Inc., is the
world’s largest manufacturer of posi-
tive, negative and multi-channel traps
and scramblers for the CATV, MATV,
SMATV, and MMDS industries.
Reoder Service #62

Ericsson
1525 O’Brien Drive
Menlo Park, CA 94052
Fax: (415) 463-6821
ericcson.com/US/networks super-
coax.html
Steffan Nilsson
(415) 463-6000

Ericsson is the world’s leading
telecommunications supplier with
90,000 employees in more than 130
countries. Its HFC network solu-
tions, based on ATM, provide the
backbone infrastructure for broad-
band multiservices access.
Reader Service #11

Frontline Communications

404 West Ironwood Drive

Salt Lake City, UT 84115

(801) 464-1600; Fax: (801) 464-1699

frontline.com

Bill Robertson

w.robertson@frontline.com
Frontline Communications makes

Emergency Alert and PC based

Chararacter Generator products for

the cable and multi-channel market-

place. Our products meet the needs

of multi-channel system operators.

Reoder Service #72

Fujitsu Network Communications
2801 Telecom Parkway
Richardson, TX 75082
(800) 777-FAST; Fax: (972) 479-6900
fast@fujitsu-fnc.com

Design, manufacture and market
high-speed switching and transmis-
sion equipment.
Reader Service #21

Harmonic Lightwaves, Inc.
549 Baltic Way
Sunnyvale,CA 94089
(408) 542-2500; (800) 788-1330
Fax: (408) 542-2511

Harmonic Lightwaves supplies
highly integrated fiber optic trans-
mission, digital headend and ele-
ment management systems for the
delivery of interactive services over
broadband networks.
Reader Service #78

Harris Corporation
1025 West NASA Blvd., C-99
Melbourne, FL USA 32919
(407) 724-3828; Fax: (407) 724-3947
harris.com
Gary Pacilio
gpacilio@harris.com

Harris is a leading provider of ad-
vanced network management sys-
tems for large, multimedia
telecommunication networks. Harris
Network Management is scalable
software, with dynamic customiz-
able graphics, that allows network
operators to quickly make real-time
evaluations and respond to changing
network conditions.
Reader Service #29

Hewlett-Packard Company
Test and Measurement Organization
PO. Box 50637
Palo Alto, CA 94303-9511
(800)-452-4844; Fax: (303) 754-4990
hp.com/go/catv
hpcatv@aol.com

Hewlett-Packard Company offers
a comprehensive range of test equip-
ment to keep your broadband sys-
tem at peak performance from
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manufacturing through the headend
and into plant maintenance.
Reader Service #33

Hukk Engineering
3250 -D Peachtree Corners Circle
Norcross, GA 30092
(888) 236-8948; (770) 446-6086
Fax: (770) 446-6850

Hukk Engineering manufactures
digital test equipment for the CATV
industry. This equipment gives bit
error rates and other tests for QAM
and QPR digital services.
Reader Service #92, 210

iCS-TOCHU Cable Services Inc.
1143 W. Newport Center Drive
Deerfield Beach, FL 33442
Toll Free:800-327-4966
(954) 427-5000; Fax: (954) 427-0934
Alex Firmino

iCs Inc. is a leading full-service
stocking distributor for NextLevel,
SA, PPC, Joslyn, Diamond, DX and
many more. ICS operates ten sales
offices and nine warehouses conve-
niently located in North and South
America.
Reader Service #84

Integral Corporation
1424 Barry Avenue
Dallas, TX 75223
(214) 818-5100; Fax: (214) 823-4845
Meiching Chou

Integral Corporation, an 1SO
9002 certified conduits manufactur-
er, has invented a flexible pre-as-
sembled cable-in-conduit
system-Cablecon, serving CATV,
telephony and electrical industries.
Reoder Service #39

IVC Professional Products
41 Slater Drive
Elmwood Park, New Jersey 07407
(201)794-3900; Fax: (201) 794-3239
jvepro.com

JVC Professional Co., based in
Elmwood Park, New Jersey, distrib-
utes a complete line of broadcast
and professional equipment includ-
ing cameras, recorders, monitors,
projects and editing products.
Reader Service #41

KES (Klungness Electric Supply)

PO. Box 885

101 Merritt Avenue

Iron Mountain, M1 49801

(906) 774-1755; Fax:(906) 774-6117

(800) 338-9292

Greg Michaud

(906) 774-6621, ext.276
Distributes a full line of broad

band products/delivers construction

equipment, executive level stocking

distributor/complete system integra-
tor specializing in interdiction, data,
internet integration, CATV, load
management distance learning/sub-
station/distribution management.
Reader Service #47

Leaming Industries
15339 Barranca Parkway
Irvine, CA 92618
(714) 727-4144; Fax: (714) 727-3650
leaming.com
Laura Klepitch
lic@leaming.com

Manufacturer of BTSC Stereo/SAP
encoders. BTSC /Stereo DSP decoders,
audio AGC FM modulators/demodu-
lators/upconvertors, CATV/SMATV
audio-video modulators.
Reoder Service #98, 40

Lindsay Electronics
50 Mary Street West
Lindsay, ON K9V
(705) 324-2196; Fax: (705) 324-5474
From USA: (800) 465-7046
lindsayelec.com
David Altman
sales@hg.lindsayelec.com

Focused on the last mile, our revo-
lutionary new technology creates
communication equipment to solve
system problems before they become
subscriber problems. This is achieved
through applied ISO continuous im-
provement disciplines, innovation,
and strict attention to details.
Reoder Service #61

Lode Data Corporation
7120 E. Hampden Avenue
Denver, CO 80224
(303) 759-0100; Fax: (303) 759-0214
lodedata.com
Mike Springer
Mikes@lodedata.com
Mary Garcia
Maryg@lodedata.com

Lode Data Corp. produces soft-
ware used for CATV design and
drafting. Our software’s speed,
power, flexibility and accuracy com-
bine to create the most effective pro-
duction design and drafting
programs available.
Reader Service # 57

Main Line Equipment, Inc.
837 Sandhill Avenue
Carson, CA 90746
(800) 444-2288
(310) 715-6518
Fax: 888-4-MAINLINE
E-mail:Mainline@WorldNetatNet
MLE.COM
Mark Lipp

Buy, sell and distribute, new ex-
cess and refurbished fiber optics,



active electronics, converters, and
passives. We manufacture a complete
line of replacement pads, equalizers
and plug-ins for most major manu-
facturers that meet or exceed original
factory specifications.

Reader Service #63

MHZ Mega Hertz
6940 South Holly Circle, Suite 2000
Englewood, CO 80112
(303) 5779-1717; (800) 525-8386
Fax:(303) 779-1749
megahz.com
Steve Grossman
TUGSO8A@Prodigy.com

MEGA HERTZ represents or dis-
tributes: off air or satellite antennas;
character stand-by generators; head-
end electronics; satellite electronics;
stereo processors; test equipment;
custom traps and filters.
Reader Service #73,77,79,81,83,87

Microwave Filter Co., Inc.
6743 Kinne Street
East Syracuse, NY 13057
Toll Free:800-448-1666
(315) 438-4700; Fax:(315) 438-1467
microwavefilter.com
Elizabeth Buck
(315) 4384718
Passive electronic filters and filter
networks for signal processing and
interference suppression.
Reader Servico #93

Multilink
580 Ternes Avenue
Elyria, OH 44035
(440) 366-6966; (440) 366-6802
multilinkinc.com/multilinc
Steve Kaplan
mulink@ix.netcom.com

Multilink is a leading manufac-
turer of cable television supplies.
Multilink manufactures plastic en-
closures, metal enclosures, and
splice closures as well as fiber-optic,
and telecommunications products.
Reader Service #110,115

NextLe el Broadband
etworks Group
2200 Byberry Road
Hatboro, FPA 19040
(215) 830-5554
awetzel@nvl.com

The Broadband Networks Group
of NextLevel Systems, Inc., designs
and manufactures end-to-end broad-
band telecommunications systems,
including digital and analog pro-
gramming encryption /decryption
systems and end-to-end addressable
transmission systems.
Reader Service #102

Newton Instruments Company
111 East "A" Street
Butner, NC 27509
(919) 575-6426; (919) 575-4708
Carla Rein

Newton Instrument Co. is an ISO
9001 Certified supplier of cable
management systems. Products in-
clude cabinets, cable and equipment
racks, distribution frames and termi-
nal blocks, outside plant enclosures
and accessories.
Reader Serive #120

Norscan
301 -F3 10th Street NW
Conover, NC 28613
(704) 464-1148; (704) 464-7608
norscan.com
John Chamberlain
(704) 464-1148
norscan@twave.net

Norscan manufacturers a full line
of fiber optic preventative mainte-
nance and monitoring equipment.
Reader Service #104

Oldcastle Precast, Inc.

4478 Greer Circle

Stone Mountain, GA 30083

(770) 493-5420, Fax: (770) 493-5425

oldcastle-precast.com

Rick Sauer

(770) 493-5444

rick.sauer@oldcastleprecast.com
Oldcastle is a leading manufactur-

er of precast concrete products used

in the construction of telco, CATV,

PCS, and other communications net-

works. Buildings, CEVs, cabinets,

fiber manholes and pads are just a

few of the many products provided

to serve network construction.

Reader Service #106

FqI-Electroni_cs for

elecommunications

6353 West Rogers Circle #6

Boca Raton, FL 33487

(561) 998-0600; Fax: (561) 998-0608

pdi-eft.com

Johathan Edelman

(561) 998-0600

PDLElectronics@worldnet.att.net
PD! manufacturers and distrib-

utes every product that any type of

cable system may need. From high

tech headend products to passives

and tools, PDI has it all.

Reader Service #108

Performance Power Technologies
PO. Box 947
Roswell, GA 30077
(770) 475-3192; Fax: (770) 343-8492
Jud Williams

Batteries-Standby, Battery Charg-
ers Test Equipment, Diagnostic
Monitoring Systems, Power Conver-
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sion Products, Power Supply Prod-
ucts, Test Equipment. Power Sup-
plies for Cable and Telecom
featuring the “Magnum UPS” 90
volt 32 Amp HFC Centralized Node
Powering System with “Smart/Gard”
output protection.

Reader Service #140

Philips Broadband Networks
100 Fairgrounds Drive
Manlius, NY 13104
be.philips.com/pbn
Jim Brady
Jbrady@pbni.attmail.com

Philips Broadband Networks, a
longtime supplier of broadband RF
and fiber optic transport equipment
and systems used in video entertain-
ment, is a leading global provider of
advanced systems used to access
broadband telephony, the Internet
and other high-speed interactive
data services.
Reader Service #145

Pico Macom, Inc.
12500 Foothill Blvd.
Lakeview Terrace, CA 91342
(800) 421-6511; (818) 897-0028
Fax: (818) 834-7197
Dan Ward

Pico Macom offers a full line of
quality headend components includ-
ing satellite receivers, agile modulators
and demodulators, signal processors,
amplifiers, and completely assembled
headends. Pico also manufacturers the
complete line of Tru-Spec 1 GHz drop
and installation passives, splitters,
couplers, switches and connectors to
CATV/MMDS/SMATV and DBS instal-
lation.
Reader Service #150

PK Technology, Inc.
9405 S. W. Gemini Drive
Beaverton, OR 97008-7160
(503) 644-1960; Fax: (503) 526-4700
pktechnology.com
Valrie Dyhouse
(503) 526-4717
info@pktechnology.com

Photon Kinetics and York Tech-
nology have been at the forefront of
optical fiber measurement technolo-
gy for over 15 years. These two
companies are now known as PK
Technology, Inc.
Reader Service #116

Power & Telephone Supply
2673 Yale Avenue
Memphis, TN 38112
(901) 320-3080; Fax: (901) 320-3082
ptsupply.com
Mary Bowen
Power & Telephone Supply for
34 years provided superior material

distribution services to the CATV,
communications and network in-
dustries. We are an independent
wholesale distributor of CATV hard-
ware, electronics, drop material,
tools & test equipment.

Reader Service #160

Preformed Line Products
PO. Box 91129
Cleveland. OH 44101
(440) 461-5200; Fax: (440) 442-8816
preformed.com
Michelle Weininger

Preformed Line Products is a
leading supplier of high quality
cable anchoring and control hard-
ware and systems, overhead and
under-ground splice cases, and fiber
optic splicing and high speed cross-
connect devices.
Reader Service #165, 124

Quality RF Services, Inc.
850 Parkway street
Jupiter, FL 33477
(800) 327-9767; (561) 747-4998
Fax:(561) 744-4618
Jerry K. Thorne

Quality RF Services manufactures
RF amplifiers and equalizers for
bandwidth upgrades of CATV sys-
tems, laser drivers and isolation am-
plifiers for the headend, high-quality
amplifiers for the MDU, hotel/motel
industry and the home. .
Reader Service #126

Radiant Communications

5001 Hadley Road

PO. Box 867

South Plainfield, NJ 07080

(800) 969-3427; Fax:(908) 757-8666

Radcom.com

Jean Harding

(908) 757-7444

Radiant3@ix.netcom.com
Manufacturer of fiber optic dis-

tance learning systems, baseband

and broadband video/audio/data

transmission systems, and high

quality fiber optic components such

ascouplers, attenuators, adaptors,

connectors and assemblies.

Reader Service #180

Ripley Company
46 Nooks Hill Road
Cromwell, CT 06416
(800) 528-8665; (860) 630-2200
Fax:(860) 635-3631
Ronald Cote
Ron@ripley-tools.com

Ripley Company is the leading
manufacturer of cable preparation
tools for the CATV and Telecommu-
nications Industries. Our tools have
been used to prepare all types of
cables for more than 30 years.
Reader Service #190



Riser-Bond Instruments

5101 N. 57th Street

Lincoln, NE 68507

(800) 688-8377; (402) 466-0933

fAX:(402) 466-0967

riserbond.com

John Ramus

(402) 466-0933

jrasmus@riserbond.com
Riser-Bond Instruments is a

leader in manufacturing TDRs with

unique and exclusive features to

quickly and easily locate and identi-

fy faults and conditions in any

metallic two conductor cable.

Rooder Service #136

Sadelco, Inc.
75 West Forest Avenue
Englewood, New Jersey 07631
(800) 569-6299
International:(201) 569-3323
Fax:(201) 569-6285
Mr. Leslie Kaplan, V.P
Designs and manufacturers signal
level meters and calibrators.
Reader Service #195

SeaChange International, Inc.
124 Acton Street
Maynard, MA 01754
(508) 897-0100
Fax: (508) 897-0132
schange.com
John Coulbourn
johnc@seachange.com

SeaChange International—leader
in digital video delivery systems in-
cluding ad insertion, NVOD/VOD
Movie System, T&B, and Broadcast
Play-to-Air Solutions. Backed by
world-class media cluster technolo-
gy and customer service focus.
Reader Service #142

Scientific-Atlanta

4261 Communications Dr. Box 6850

Norcross, GA 30091-6850

(800) 433-6222; (770) 903-6306

Fax:(770) 903-3088

sciatl.com

Bill Brobst

Bill.brobst@sciatl.com
Scientific-Atlanta is a leading

supplier of broadband communica-

tions systems, satellite-based video

voice and data communications net-

works and worldwide customer ser-

vice and support.

Reader Service #200, 230

Sencore Inc.

3200 Sencore Drive

Sioux Falls, SD 57107

(605) 339-0100; Fax:(605) 339-0317
sencore.com

Brad Johnson
(605) 339-0100, ext.123
sales@sencore.com

Sencore offers a full line of CATV
and wireless cable test instruments,
including: MPEG-2 Transport
Stream Analyzers, hand-held signal
level meters designed for QZM digi-
tal signals, and video performance
test instruments.
Reoder Service #144

Standard Communications Corp.
PO. Box 92151
Los Angeles, CA 90009-2151
(310) 532-5300; Fax: (310) 532-7647
standard@standardcomm.com
Shirley Hooper
(310) 532-5300, ext. 267
shoope1@ibm.net

Standard Communications Corp.
is a global manufacturer of complete
cable system solutions offering ana-
log and digital satellite receivers, fre-
quency agile modulators, BTSC
generators, and the STRATUM Mod-
ulation System.
Reoder Service #205

Superior Electronics Group, Inc.

6432 Parkland Drive

Sarasota, FL 34243

(941) 756-6000; Fax:(941) 758-3800

cheetahnet.com

Pamela Girardin

(941) 756-6000, ext. 1340

Pamela.girardin@cheetahnet.com
Through its internationally es-

tablished Cheetah product line,

Superior Electronics provides

broadband status and performance

monitoring solutions to world

leaders in cable TV and telecom-

munications.

Rooder Service #152

Synchronous Group, Inc.

77 Las Colinas Lane

San Jose, CA 95119

(800) 659-6750; (408) 362-4800

Fax:(408) 362-4286

syngroup.com

Dennis Donnelly

(408) 362-4286, ext. 4114
Synchronous supplies 155nm and

1310nm AM Fiber Optic Systems for

supertrunking and distribution. Syn-

chronous also has a complete line of

return path fiber optic products.

Reoder Service #215

Telecrafter Products

12687 W. Cedar

Lakewood, CO 80228

(800) 257-2448; Fax:(303) 986-1042
Ronnie Cox and Jim Marzano
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Teleprod@compuserve.com

Supplier of drop installation
products for CATV, DBX, and wire-
less operators, including drop cable
fastening products for single or dual
cable, cable identification markers,
residential enclosures, and more.
Reoder Service #156

TeleWire Supply
94 Inverness Terrace East
Englewood, CO 80012
(303) 799-4343; Fax:(303) 643-4797
telewiresupply.com
Mark Howard

TeleWire Supply is the distribu-
tion of ANTEC Corp. and a leading
nationwide distributor of products
needed to build and service a broad-
band communications network.
Reoder Service #35

Times Fiber Communications, Inc.
358 Hall Avenue
Wallingford, CT 06492
(203) 265-8500; Fax: (203) 265-8749
Rosemary O'Hanlon
(203)265-8477
timesfiber.com

The oldest and one of the largest
and most technically advanced man-
ufacturers of state-of-the-art coaxial
cable. We supply cables that meet
the quality, durability and consisten-
cy you need.
Reoder Service #240

Toner Cable Equipment, Inc.
969 Horsham Road
Horsham, PA 19044
(215) 675-2053; Fax:(215) 675-7543
tonercable.com
Info@tonrcable.com

Toner Cable Equipment has 26
years of RF experience as a single
source supplier of equipment to the
television distribution industry,
providing headends, satellite re-
ceivers, meters, modulators, taps,
splitters and fiber optics.
Reoder Service #166, 168, 245

Trilithic Inc.
9202 East 33rd Street
(800) 344-2412; (317) 895-3600
Fax:(317) 895-3613
trilith.com
Bob Jackson
(317) 895-3600, ext. 152
bjackson@trilithic.com

Trilithic designs and manufactur-
ers portable HFC test equipment;
ingress monitoring systems; EAS
compliance systems; RF and mi-
crowave components.
Reoder Service #250, 174

Tulsat

1605 E. lola

Broken Arrow, OK 75012

(800) 331-5997

(918) 251-2887

Fax:(918) 251-1138

Mark Schumacher, David Chymiak
Tulsat is stocking distributor for

Blonder Tongue, Drake and Cali-

fornia Amplifier. It has 70,000

square feet of complete repair facil-

ity and warehousing.

Reader Service #255,260

TVC Incorporated
800 Airport Road
Annville, PA 17003
(717) 838-3306
Fax: (717) 838-3378
tvcinc.com
Stephanie Musto
(717) 838-3790,ext.151
smusto@worldnet.att.net

Dynamic full-line International
distributor. Products include Mile-
nium Multi-Taps, Trilithic test
equipment,Raychem 3M enclo-
sures, Canwa Heatshrink, dia-
mond and TVC brand drop
materials.
Reader Service #176

Videotek, Inc.
243 Shoemaker Road
Pottstown, PA 19464
(800) 5719
(610) 327-2292
Fax:(610) 327-9295
David C. Hirsch
dchirsch@videotek.com

Videotek, Inc., is a leading man-
ufacturer of test and measurement
equipment, video demodulators,
routing and production switchers,
color correctors and processors,
and related equipment for the pro-
fessional video and television
broadcast markets. Videotek is
committed to Zero Defects and is
1S0-9001 certified.
Reoder Service #178

Wavetek Corporation
5808 Churchman Bypass
Indianapolis, Indiana 46203
(317) 788-9351
Fax:(317) 782-4607
wavetek.com
Gary Culbertson

Wavetek Corp. designs, manufac-
tures and markets worldwide a broad
line of electronic test and measure-
ment instruments for the cable televi-
sion, telecommunications, wireless
communications, radio, video, LAN,
ATE and metrology markets.
Reader Service #1384, 186
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SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable
preparation and meter reading, as well as a written examination on general installation practice. The program is being admin-
istered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for cer-
tification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer

Manual.

Please send me information and an application for the SCTE Installer Program

Name

Address

Phone ()

SGTE

FAX (

The Society of Cable Telecommunications Engineers

“Training, Certification, Standards”

Mail to:

SCTE

140 Philips Rd., Exton, PA 19341-1318
OR FAX TO: (610) 363-5898
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'I‘he following is a listing of some of the
videotapes currently available by mail
order through the Society of Cable Telecom-
munications Engineers. The prices listed are
for SCTE members only. Nonmembers must
add 20% when ordering.

* Fiber for Management—Continental
Cablevision and Paragon Cable pre-
sent real-life case histories that exam-
ine the “dollars and sense” of fiber
usage in cable TV transmission sys-
tems and rebuilds. (3 hrs.) Order #T-
1093, $75.

* Fiber Project Management—Representa-
tives from AT&T Bell Labs, Cable Con-
structors and CommScope speak
respectively on lightguide cable con-
struction guidelines, fiber construction
and fiber cable placement. (3 hrs.)
Order #T-1094, $75.

» Fiber for Engineers: Performance Issues—

Representatives from Jerrold Communi-

cations, Scientific-Atlanta, Engineering

Technology Group, Cencom Cable Asso-

ciates, Continental Cablevision and

NewChannels Corp. discuss fiber from

an engineer’s viewpoint, focusing on

such issues as upgrades, “star” architec-
tures, fiber deployment, plant upgrade,
rebuild, extension and design. (3 hrs.)

Order #T-1095, $75.

New Developments in Fiber—A series of

exciting, groundbreaking new fiber
products, concepts and plans are pre-
sented by Sumitomo Electric, AT&T Bell
Labs, C-COR, Scientific-Atlanta, Syn-
chronous Communications and ATC. (3
hrs.) Order #T-1096 , $75.

One-on-One with John Wong of the FCC:
A Candid Interview—This presentation
deals with the CLI issue one year after
the July 1990 deadline. Wong discuss-
es the progress the FCC has made
with 1990 filings, as well as what it
expects for 1991. (1 hr.) Order #T-
1097, $35.

OSHA Regulations: Safety in the Work-
place—Ralph Haimowitz and Roger
Keith ask the questions: Are you ready
for the compliance officer’s visit? What
does OSHA require of you as an em-
ployer? What records should you
maintain on each employee? What do

you do if you get a citation? (1 hr.)
Order #T-1098, $35.

Satellite Proof-of-Performance Measure-
ments—Doyle Catlett, John Vartanian,
Scott Grone and Kevin Hatch cover the
installation of multiple-setting antenna
feed systems, as well as proof-of-perfor-
mance testing procedures.They also pro-
vide many maintenance tips that will
improve system performance in years to
come, and address replacement satellites,
the required spacing changes and the im-
pact these changes will have on head-
ends. (70 min.) Order #T-1099, $45.
Painless Technical Speaking—Doug Ce-
ballos and Rikki Lee discuss ways to
prepare 1o give a presentation, deal with
factors such as stage fright, use visual
aids effectively and make public speak-
ing opportunities positive, rewarding
and enjoyable experiences. (1 hr.) Order
#T-1100, $35.

Practical Technical Calculations Made
Easy—This program covers basic defini-
tions and calculations as only Richard
Covell can. He begins with Ohm’ Law
and proceeds to discuss the use of loga-
rithms, dBs, dBmVs, return loss and vari-
ous distortions including second and third
order. (45 min.) Order #T-1101, $30.

Tap to TV: Strengthening the Weakest
Link—Robert Glass and Pam Nobles ad-
dress the installer’s function and career,
covering training, service call reduction
programs, bonding and CLI and fire
code regulations in the context of cable
material choices. (45 min.) Order #T-
1102, $30.

Fiber-Optic Trunk Restoration—Charles
Mogray Jr., Dave Johnson and Ron
Causey explore typical fiber faults that
occur, as well as temporary and perma-
nent repairs. They clearly cover topics
such as site evaluation, damage assess-
ment, repair/restoration and what a typi-
cal restoration kit should consist of. (70
min.) Order #T-1103, $45.

CLI Ninjas 1I: The Sequel—John Wong
of the FCC and Les Read provide a
view of how one MSO is dealing with
the CLI issue. They also cover impor-
tant topics such as the chances of
being targeted for an FCC inspection,
what inspectors look for and the new

role of the Emergency Broad-cast Sys-
tem and how it affects cable operators.
(1 hr.) Order #T-1104, $35.

A Look Back-The Birth of Broadband
Communications—Industry pioneers Ed-
ward Allen, Leonard Ecker, Keneth Si-
mons, E. Stratford Smith and Archer
Taylor provide unique and entertaining
insight into how our industry started
and developed. (70 min.) Order #T-
1105, $45.

Exploring Fiber-Optic Architectures—Ed
Callahan, Earl Langenberg, Bob Luff, jay
Vaughan and David Willis discuss the
different fiber architectures in use today,
covering fiber’s uses, performance and
future applications. (1-1/2 hrs.) Order
#T-1106, $45.

Interdiction and Other Signal Security
Techniques—Paul Harr, Roger Pence,
Leonard Falter and Terry Mast define
and evaluate signal security methods of
preventing service theft, including posi-
tive and negative traps, scrambling, in-
terdiction and video compression. (1
hr.) Order #T-1107, $35.

Anatomy of Professionalism—Produced
by SCTE in association with NCTA and
funded by CableLabs, this outstanding
program serves as an effective tutorial
for BCT/E Category VII, “Engineering
Management and Professionalism.” Even
for those who are not pursuing BCT/E
certification, this professionally pro-
duced tape offers an in-depth evaluation
of case studies relating directly to cable
industry operations. (1 hr.) Order #T-
1110, $18. Ct

; or 2 harg

2
2

S

i
i

1.
g?

;
i

i
i
li

DECEMBER 1997 « COMMUNICATIONS TECHNOLOGY



Turn on
New Customers
with
Fujitsu's Turnkey Network
Solutions.

Make the Switch to a

Single-Source Provider.
As every Competitive LEC knows,
gaining new customers requires
delivering the latest technology and
services better and more quickly.
Fortunately, everything you need
for a faster, more advanced and
more efficient network is available
through a single source—
Fujitsu Network Communications.
We're your complete solution,
from survivable DS0-based services
and hicap circuits to LAN services

for high-speed Internet access and

data communications. And we're
with you every step of the way, from
engineering and installation

to turn-up and testing to ongoing
operations.

The Power to
Build Revenue.

Today, you have to increase market
share while keeping your network
as cost-effective as possible. That's
why it makes sense to choose a
partner who can help you do both.
We have the experience, technology
and service capabilities to optimize
your network resources and
bring in new sources of revenue.
To find out more, call Fujitsu
Network Communications, Inc. at
1-800-777-FAST or e-mail us at
fast@fujitsu-fnc.com. We'll show

you how to really put your
network to work—building a bigger
customer base.

Reader Service Number 21

O
FUJITSU

Building Networks
that
Build Your Business.

www.fnc.fujitsu.com
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'CALENDAR

December

2: 1997 CDMA North American Regional
Congress, Orlando, FL. Contact (619)
535-8252.

2: The Light Brigade training course for
installers, maintenance personnel and en-
gineer designers, “Introduction to Fiber
Optics—the Basics,” course. Contact
(800) 451-7128.

2-4: Converging Technologies Expo &
Conference, Los Angeles. Contact john
Golicz, (203) 256-4700, ext. 121.

3: SCTE Badger State Chapter, techni-
cal seminar, “Hands-On Return Plant
Activation and Maintenance,” Fond du
Lac, WL. Contact Brian Revak, (715)
493-2605.

3: SCTE Smokey Mountain Chapter,
technical seminar, “Vendor Show,” john-
son City, TN. Contact: Roy Tester, (615)
878-5502.

4-5: IBC Broadcast Event, “Broadband
Strategies: The Battle for Customer Ac-
cess,” London. Contact Suzi Morris, +44
171 453 2700.

4. SCTE New England Chapter, technical
seminar and testing session, Boxborough,
MA. BCT/E and Installer certification
exams to be administered. Contact Tom
Garcia, (508) 562-1675.

9-10: SCTE Wheat State Chapter, testing
session, BCT/E and Installer certification
exams 10 be administered, Wichita, KS.
Contact Vicki Marts, (316) 262-4270.

10: SCTE Bluegrass Chapter, technical
session, BCT/E and Installer certification
exams to be administered, Elizabethtown,
KY. Contact Max Henry, (502) 435-4433.
10: SCTE North Country Chapter, tech-
nical seminar, “Signal Processing Cen-
ters,” St. Paul, MN. Contact Bill Davis,
(612) 445-8424.

10: SCTE Appalachian Mid-Atlantic
Chapter, technical seminar and testing
session, “Digital Headends and Termi-
nals,” BCT/E and Installer certification
exams 1o be administered, York, PA. Con-
tact Doug Hair, (717) 243-4918.

10: SCTE Mid-South Chapter, testing ses-
sion, BCT/E and Installer certification exams
to be administered, Memphis, TN. Contact
Kathy Andrews, (901) 365-1770, ext. 4110.
10: SCTE West Virginia Mountaineer
Chapter, technical session, “Fifth Annual

Vendor Show,” South Charleston, WV,
Contact Steve Johnson, (614) 894-3270.
10-12: The Western Show, Anaheim, CA.
Contact the California Cable Television
Association, (510) 428-2225.

11: Society of Cable Telecommunications
Engineers Satellite Tele-Seminar
Program, “Data Over Cable (Part One),”
Galaxy 1R, Transponder 14, 2:30-3:30 pm.
Eastern Time. Contact: SCTE National
Headquarters, Janene Martin, (610) 363-
6888, ext. 220.

11: SCTE Music City Chapter, testing ses-
sion, BCT/E and Installer certification exams
10 be administered, Nashville, TN. Contact
Ken Long, (615) 244-7462, ext. 319.

11: SCTE Razorback Chapter, technical
seminar, Little Rock, AR. Contact Jack
Trower, (501) 327-8320.

13: InteropNetswitch "97 tour. One-day
seminar on switched network design,
Toronto, Canada. Contact (800) 506-9517.
18: SCTE Gateway Chapter, testing ses-
sion, BCT/E and Installer certification
exams 10 be administered, St. Louis, MO.
Contact: Chris Kramer, (314) 579-4627.
19: SCTE Oklahoma Chapter, testing ses-
sion, BCT/E certification exams to be ad-
ministered, Edmond, OK. Contact: Doug
Huston, (405) 348-4225.

26-28: Southern Cable Telecommunica-
tions Association’s 1998 Eastern Show,
Orlando, FL. Contact Patti Hall, (404)
255-1608.

January

5-9: Siecor Corp. fiber-optic training
course, “Hands-On Fiber Optic Installa-
tion for Local Area Networks (Multimode
and Singlemode),” Hickory, NC. Contact
(800) 743-2671.

7-9: KMI Corp.-sponsored conference,
“Fiberoptics Markets in the Asia-Pacific
Region,” Honolulu, Hawaii. Contact (401)
849-6771.

8: Society of Cable Telecommunications
Engineers Satellite Tele-Seminar Program,
“Data Over Cable (Part Two),” Galaxy 1R,
Transponder 14, 2:30-3:30 pm. Eastern
Time. Contact: SCTE National Headquar-
ters, Janene Martin, (610) 363-6888, x220.
8-10: Caribbean Cable TV Association
annual conference, Puerto Rico. Con-
tact Margaret Dean, CCTA executive

director, {809) 776-3320 or tax (809)
779-8133.

12-14: Technology Futures Inc. seminar,
“Technology Forecasting for the Telecom
Industry, Austin, TX. Contact Diane
Sanso, (800) 835-3887.

13-16: Siecor Corp. fiber-optic training
course, “Passive Fiber Optic System De-
sign for Local Area Networks,” Keller, TX.
Contact (800) 743-2671.

26-29: Latin American CATV & Satellite
98, Miami. Contact (800) 882-8684; fax:
(201) 256-0205; e-mail: info@igpc.com;
URL: http:/Avww.ig2000.com.

26-30: Siecor Corp. fiber-optic training
course, “Hands-On Fiber Optic Installa-
tion for Local Area Networks (Multimode
and Singlemode),” Hickory, NC. Contact
(800) 743-2671.

28-30: Society of Cable Telecommunica-
tions Engineers Conference on Emerg-
ing Technologies, San Antonio, TX.
Contact: SCTE National Headquarters,
(610) 363-6888.
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Real-World S eri 0 uS

Partnership

Technology

S OlllllOnS Communications Technology would like to thank the SCTE

Board of Directors and the Society's entire membership for
your ongoing support over the past fourteen years.

for the

Since 1984, we've worked together to deliver the real-world
engineering solutions you need to improve your systems and

Se ri O u S enhance your careers. In the process, we've helped the

Society become the leading voice of the cable engineering

community.

Cable We are proud to represent the SCTE as its official
trade journal and look forward to serving the Society in the
future.

Engineering

Professional

Partners in Training,
Certification & Standards

Phillips Phillips Business Information, Inc. - 1201 Seven Locks Road - Potomac, MD 20854
Tel: 301-340-1520 - Fax: 301-340-0542 - http://www.ctinfosite.com




ur historical guru (aka Editor Rex

Porter) has provided these trivia ques-
tions on the cable industry. Answers to the
last set of questions appear first. (The last
“Cable Trivia” ran on page 104 of the No-
vember issue.) Look for answers to this
month’s questions in a future issue (along
with a new set of questions). The person
supplying the most correct answers will be
awarded a special Trivia T-shirt. You may
only win once per calendar year.

To be in the running for a prize, your
answers need to be postmarked or faxed
10 us by the 20th of the month of the
issue date that the specific trivia test ap-
pears in. The first person who sends in
the most correct answers will be the
award winner. Good luck! Your answers
need to be sent to: The Trivia Judge, Com-
munications Technology, 6565 E. Preston,
Mesa, AZ 85215 or fax: (602) 807-8319.

Trivia #19 answers

1) The first microelectronic chip used in a
cable TV amplifier was manufactured by:
Hewlett-Packard

2) One of the first products made by Jer-
rold was: an FM-Wobulator

3) Cable TV job descriptions and educa-
tional requirements were published in
1973 by: U.S. Department of Commerce
4) C-COR Electronics was originally
known as: Community Engineering

5) An FM-Wobulator was an instrument
used to: sweep aligned IF systems

Trivia #20

1) A graduate of lowa State University with
a BSEE, he began his career in radar and
radar countermeasures. He was Society of
Cable Telecommunications Engineer Mem-
ber of the Year and received the National
Cable Television Association Outstanding
Achievement Award in 1979. An SCTE Fel-
low, and a member of the Institute of Elec-
trical and Electronic Engineers and Society
of Motion Picture and Television Engineers.
Awarded U.S. patents #2,457,222 for an
electron sawtooth oscillator and #2,449,801
for an oscillograph apparatus, his name:

A) Ken Gunter

B) Frank Bias

C) Bob Luff

—

CABLE TRIVIA

By Rex Porter

D) Andy Devereaux

2) Founder of her own company in 1980,
she graduated magna cum laude from the
University of Colorado with a B.S. in busi-
ness. She was awarded the Women In
Cable Award for Woman Entrepreneur in
1985, was elevated to senior member of
the SCTE in 1981 and named Member of
The Year in 1986. She is:

A) Pam Nobles

B) Diana Riley

C) Sally Kinsman

D) Maggie Fitzgerald

3) The author of a new book on satellites
published by the NCTI, he is a regional of
the SCTE. Broadband Communications
Technician/Engineer (BCT/E) certified, he
holds a senior broadcast engineer-TV en-
dorsement and is a senior certified elec-
tronics technician. Always active in the
SCTE, he is listed in Whos Who in Sci-
ence & Engineering. He is:

A) Jim Kuhns

B) Steve Johnson

C) Wendell Bailey

D) Dennis Quinter

4) Although its name has been changed,
this was the first SCTE chapter.
A) The Hudson Valley Chapter
B) The Southern California Chapter
C) The Delaware Valley Chapter
D) The Appalachian Mid-Atlantic
Chapter

5) The first issue of DigiPoints was printed
in the SCTE newsletter, The Interval, in:
A) December 1996
B) February 1997
C) March 1997
D) April 1997

6) Scientific-Atlanta introduced its Model
6400 series broadband data modem as the
first in a series of business products in:

A) 1987

B) 1992

C) 1982

D) 1989

7) Jerrold’s Ken Simmons designed the

first 20-channel electromechanical proto-
type converter for the NCTA show in:

A) 1972

B) 1976

C) 1967

D) 1970

8) ANTEC (then known as Anixter) intro-
duced Raychem’s unique F-connector,
“EZF" at the National Cable Show in Las
Vegas in:

A) 1985

B) 1987

C) 1982

D) 1986

9) Riser-Bond’s original name was:
A) Wavetek
B) Avantek
O Cwy
D) Aviek

10) The terms “fairing jettison,” “delta
cutoff,” “energize {lywheel” and “opera-
tional” are:
A) jargon associated with weather-scan
operation
B) various stages of a satellite launch
from liftoff to orbit
C) digital modulation terms
D) various energizing stages within a
convention RF modulator

11) The Drop Shop marketed a security
device to prevent ladders from falling left
or right due to weight shifts or strong
wind. They called these:

A) Scures

B) Gzontas

C) Sledges

D) Grabz

And the winner is...

The winner for Cable Trivia #18 is
Robert J. Greiner, Jr., senior vice presi-
dent of Pico Macom, based in New York.
Congratulations Robert! At press time,
there was no winner for Cable Trivia
#19 (which ran in the November issue).
The winner will be announced in an up-
coming issue.Cp
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Professional Search & Placement
Call or Write:

Wick Kirby
PO. Box 2347
Naperville, IL 60567

630-369-0126 fax
wickkirby@aol.com

FEES PAID

PARAMOUNT DESIGNS
NOW HIRING:

SWEEP TECHS
POSITIONS AVAILABLE IN
PHOENIX & SAN DIEGO
GREAT PAY + BENEFIT

Leader in the placement of Cable Professionals Since 1975
Tel: 817-599-7623  Fax: 817-599-4483 « E-mail: jyoung@staffing.net

One Young Plaza » Weatherford, TX 76086

# JIM YOUNG & ASSOCIATES

Account Executives

Technical Sales

National cable TV distributor seeks inside salespeople for growing
domestic and international markets. Applicants should be
highly motivated, self starters, and team players.
Knowledge of headend and RF distribution equipment
Competitive salary, incentives, and benefits.

Send resume with salary history (required) to:

Mulitcom, Inc.
PO Box 520297

Longwood, FL 32750

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

PO. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337

email: pfsearch@flash.net
web: http://www flash.net/~pfsearch

All levels of
Technical Positions-
Corporate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.

Wanted!

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews
Underground Crews
Splicers
Installers
Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

CATV BROADCAST PERSONNEL SERVICES

ALL LEVELS OF POSITIONS FILLED NATIONWIDE

« Technicians « Engineers « Managers « Sales
Send resume with salary requirement to address below.

Employer inquiries invited

Communication Resources
The Communication Personnel Specialists

P.0. Box 141397 . Cincinnati, OH 45250

§13-241-8543 / FAX 513-241-9397

Web Page: careercom@aol.com

CABLE CONSTRUCTION

Experienced upgrade splicers,
sub-contractors
and linemen
needed in Northeast.

Call 1-800-233-7350

THE FUTURE 1S

—
part of ir!

ResNet Communications provides cable and
Video-On-Demand (VOD) services o multi-
family residences. Utilizing proven networked
communications technology, ResNet is well on

its way to becoming a major player in the
rapidly expanding private cable-services market.

ResNet is looking for qualified applicants for

the following CATYV positions.

I)e d

Op. Mgmt. (Corporate/Field) Positions 180297
MDU Const./Project Mgmt. Positions 180397
Service Technicians/Installers Positions 180897
Quality Control Engineers Positions 1BOSY7
ining (Manag [Trainer) Positi 180697
Bi“ing System Manager €SG 180797

T,

Experience in a multifamily environment or
shared services helpful. Interested candidates
should submit a letter of application,
resume and a salary history to:

ResNet Communications
ATTN: Human Resources
808 West Ave. N., Sioux Falls, SD 57104-5720
www.lodgenet.com

@ RESNET
COMMUNICATIONS

ResNet Communications is an EOE

, RESPECTED LEADER IN ‘
|THE BROADBAND INDUSTRY HAS|
IMMEDIATE OPENINGS:

Director of Engineering

A hands-on individual with spectacular
technical and leadership abiliies.  Successhul
candidate will possess a BSEE or BCTE
engineering certification or a minimum of ten
years experience in CATV engineering.
Focus/lode Data knowledge is extremely |
helpful. Position is based in New England.

Field Survey Managers:

Two experienced individuals required. Heavy
travel is necessary for management of field

| crews. Must have accurate quality control |
capabilities for these positions. Will work out of
our New England offices. An attractive benefits l
package for the abave positions includes salary
with medical, dental and life insurance and o |
401(k) plan.

Stand and As-Built Mapping Crews:
Experience and great references are necessary
to earn top dollar. Work paid on per-mile basis
for long-term mapping projects in the

1 continental US. Reply to:

Precision Valley Communications
100 River Street, Suite 301
Springfield, VT 05156
Fax: 802-885-9328

E-Mail: pvc2@vermontel.com
L ]
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CHIEF TECHNICIAN

Time Warner Cable of Okeechobee is seeking a qualified Chief Technician to
oversee, manage, and supervise the daily operation of the plant at system level in
the Belle Glade system. Must have proven experience in successfully supervising
employees and the ability to extensively interact and effectively communicate
with technical and office personnel, contractors, and general public.

Must have thorough knowledge of electronics installation techniques, and
repairs, OSHA and FCC regulations, specifications and requirements,
experience with plant construction, microwave and satellite earth station.

Knowledge of Fiber Optic Technology, AT&T and Phillips equipment preferred.

Must have 2 minimum of 3 years experience as system chief technician or senior
technician along with advanced electronics training and training in Human
Resources Management.

Time Warner offers an outstanding benefit package and competitive salary. For
immediate consideration, please send your resume with a cover letter with salary

history co: Time Warner Cable
107 NW 7th Avenue
TIME WARNER Okeechobee, FL 34972
CABLE Fax (941) 467-7776
Time Warner Cable is an EEQ/AA employer and supports a
drug-free workplace (NNLXV)

" TESINC

6523 N. Black Canyen Highway
Suite 200
tegegejsnec Phoenix, Arizona 85015
ADycom Company  (602) 242-8110 FAX (602) 242-8227

CATV IMMEDIATE OPENINGS in CA & FL|

RF ENG's INSPECTORS
LODE DATA AERIAL UG
MoU MU
DRAFTERS TECHNICIANS

AUTOCAD
CATV & TELEPHONE

HEAD END
SWEEP/FCC PROOF
SERVICE

An Equal Opportunity Employer

Call Judi: 1-800-800-7886

L ? N

CATY Engineering and Training

Blonder Tongue has multiple openings for technically qualified CATV
engineering associates. Successful candidates will train and assist Blonder
Tongue’s customers to specify, design, and implement Blonder Tongue
products into CATV and private cable systems.

Qualified candidates will have a minimum of 10 years CATV technical and three
years of classroom instructional experience in several of the following areas:
satellite and broadcast TV headend signal processing, trunk and feeder broadband
distribution, CARS band or 18GHz AM microwave, or addressable interdiction
systems. Candidates must be able to teach with confidence. clearly convey techni-
cal concepts and present a professional image. Supervision of technical associates
can substitute for instructional experience.

Education Criteria: Minimum of a High School diploma and formal technical
education. Candidates with BS in engineering and partial or full SCTE BCE certi-
fication get preference. At least one position requires fluency in Spanish or
Portuguese. Travel requirements range from moderate to extensive,

depending on the position

HERE’S HOW TO APPLY.

Blonder Tongue offers highly competitive salaries and comprehensive
benefits including a 401K plan.
For consideration please send your resume to:

(&Q BLONDER

TONGUE
The Standard Of Quality In TV Signal Distribution

Blonder Tongue Laboratories, Inc.

1 Jake Brown Road, Old Bridge, NJ 08857.
Fax No. 732/679-4353.

An Equal Opportunity Employer.

LABORATORIES INC

4™\ FiserTecns

For Excellence in Fiber optics
“ Splicing 4 Testing “ Restoration “
Qualified Technical Crews on-site Overnight
Excellent references - Competitive Pricing
Call today for more information!!!

‘ 800-704-0444] ot e

)BRIDGEPOINTI

Communications, Inc.
;

Accepting resumes &
subcontractor information
for the following:

® Project Managers

m Upgrade Splicers

B Aerial & UG Supervisors
®m Aerial &UG Const. Crews

Work available in
TX, OK, MO, GA, VA

Fax to 972-241-7568 or
Call Rich Johnson 972-241-7764
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TRAINING

CahloTools €ADD |

Broadband Training ». i P& Get FREE design tools on the Internet -

A gy seminar | FELE www.cabletools.com
oo | [EORERS | GoldCom

o nentioica Fooy 220 198 ¢ U ST 1-800-469-9602  =————nn
Loncaster, Cakfornia March 3-5, 1998 609) 346-2778 WWWgO Com/nccom

b 3 s March 10-12. 1998
oo Msenanaonz 98 System Design / (AD Software - Simple, Powerful, Affordable
Portiand, Oregon April 79,1998
Calgary. Aberta, Canda April 28-30, 1998
Winnipeg. Manttoba. Canda May 5-7. 1998

Test Equipment Sale!

Includes hands-on training in Philip’s mobile
classroom, simulating a complete hybrid fiber
coax (HFC) system.

a Quality Pre-owned, Current Models
For Information/registration, call: A Hundl’eds Of items juSt al’l’ived
1.800.448.5171 b /20 .
in NY State: 1.800.522.7464 a Guaranteed to meet OCM Specifications
Philips Broadband Networks, Inc. A Volumn Discounts Avaﬂable
A

100 Fairgrounds Dr., Manlius, NY 13104 i L N
HP, Tektronic, Wavetek, Trilithic, Calen, ect.

Lets make things bettor

v Signal Level Meters v Spectrum Analyzers

v Video Testing v Leakage Detectors
pH l Ll ps v/ Network Analyzers v Sweep Systems

v TDR's ¢ Return Alignment

v/ Bench Sweeps v/ Fiber Optics

PTL CABLE SERVICE, INC.

Learn to splice, test, connect
and troubleshoot o Phone: (561) 747-3647 Fax: (561) 575-4635

fiber optic network.
BUY-SELL-LEASE-TRADE
970-663-6445

email: fli@frii.com ESIS CABLE SURPLUS SUPPLY
. FACTORY AUTHORIJZED SUPPLIER PHILIPS BROADBAND REFURBISHED

Fiberlight ‘ MAGNAVOX 450

Full Selections 8000 Series

// III"EI’II(I‘“OII(II ' 330 & 450 MHz Electronics Taps & Couplers
y | |
2100 W. Drake #269 l’ SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available
Ft. Collins, Colorad Converters
- Loflins, Lolorado DPV #5 Refurbished  DPV #7 Refurbished * SA 8550's
80526 y Complete Selection of JM Telecoms Remotes Featuring

Cable Only 2 in 1 with Volume Control « Free Batteries
I Full Selection Gitbert Connectors » Connectors or Electronics — Cash Paid

WE BUY & SELL Wanted: Surplus Equipment |

SURPLUS NEW & USED l Let Genesis Cable Surplus Maximize Return On Surplus Inventory

Call Ed Manley at 916-971-8989 « Fax 916-971-8988
Connectors, Taps,

Headend, Line Gear, Misc.

TM BROKERS

Genesis Cable Surplus Supply ¢ 3487 N. Orange Ave.,No. Highlands, CA 95660
e e e —

Industry 5 CustoAm Mad;
lies
Service /& ROCKY MQUNTAIN B el isn
rands Fittings/Cable
Since JUMPER CABLES ' B
1966 P.0. Box 9707 *« Helena, MT. 59604 « F Female «RG - 56

BNC *RG- 11
*PL « Other

Our jumpers never leave our plant during construction, insuring inspection of each phase

of construction. Our quality control insures you of the lowest RF leakage possibe.
Call for pricing and free sample. (406) 458-6563
I ——
2
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5402 Highway 95 - Cocolalla, ID 83813
Tel: (208) 683-2797 or (208) 683-2019
Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE

EMAIL :moorstacomtch. iea.com
HOME PAGE:http://www.iea.com/-moorst
We Accept M/C or Visa

rCINTCNAG

NN 1ININMIn



59 Keanedy Cable Construction, Inc. NORTH AMERICAN

Highway 280 West Past Office Box 760
Reidsville, Georgin 30453 CABLE EQUIPMENT, INC.

KENNEDY CCABLE 955574751 « iy (912) 5576545

) : ) v
CONSTRUCTION St YOUR STOCKING DISTRIBUTOR FOR
e Tt Comrae COMMERCIAL EQUIPMENT
« BL.ONDER TONGUE « SONY
AERIAL AND UNDERGROUND CONSTRUCTION OF CATV, LANS, e - CABLETRONIX
TELECOMMUNICATIONS AND FIBER OPTIC SYSTEMS. « HOLLAND « BELDEN
SPLICING, UPGRADES, REBUILD, NEW EXTENSIONS OF SYSTEM, « SADELCO « COMMSCOPE
BALANCE SWEEP AND PROOF SYSTEM. « VIDEONICS - GILBERT
OVER 25 YEARS OF EXPERIENCE (800) 688-9282

Emergency Alert
Systems By MAIN LINE EQUIPMENT INC.

ldEA/ o~ics WE BUY, SELL, AND REFURBISH PRE-OWNED LINE

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT

TO MEET THE FCC MANDATE or WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES
For local franchise requirements SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS)
Complete Audio and Video or GEN. INST./JEROLD, PHILIPS/MAGNAVOX
Audio only systems available. SEE OUR FULL PAGE AD ON PAGE 113

Compatible with all headends. TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY!
Affordable WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S

PH: 800.444.2288/310.715.6518 « FAX: 888.4.MAINLINE/310.715.6695

ldEA/ONiCS EMAIL: MAINLINE@WORLDNET.ATT.NET * WEBSITE: WWW.MLE.COM

The Pioneers in Emergency Alert Systems
(701) 786-3904

Fax: (701) 786-4294 YEAR-END CLEARANCE SALE

IF YOUR LIGHT IS OUT, remotes — topcases — converfers — parts — accessories
YOU COULD BE FINED! fbl ' F " d | . ; k
A compatiple remotes for ail moaeis 1n stoc
VOId COStly remote controls brand new from $2.95
FCC Flnes bezels & lenses brand new from $0.75
batteries (all sizes)  bulk rates from $0.14
with CFT's
" brand new topcases for SA converters
) | o Towersentry o SA 8600 with lens new $2.95
~ 45t SA 8590 phase 11 with lens new $2.95
g For more information SA 8520 with lens new $2.95
on how to put TowerSentry SA 8500 with lens new $2.95
to work for you, call... full-featured new converters at cut-rate prices
1 -800- 448 8099 99 channels infrared remote favorite channel
\ switched AC parental lockout  skip channel
last channel sleep timer auto fine-tune
550 mhz channel memory  ¢h. 3 output
new converters....from $45 with volume......from $69

Tower Light and Transmitter Monitoring Specialists

CALLNOW!  800-644-6682 LOWEST PRICES!

Let Communications Technology CONNECT YOU
- With The Buyers of Cable System Equipment & “Hardware!
Call Nicole Bovre at 1-800-325-0156, extension 33
for your Classrﬁed Advertising
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C A T \V4 RETURN ALIGNMENT
4 - CARRIER >
GENERATOR

MODEL 5112

RF PILOT CARRIERS

* Ideal for return & forward alignment

* Customer selected freq. 5 MHz to 1 GHz
* Up to 56 dBmV output

* Spectral purity > 60 dBc

* DC Field Portable or AC Rack Mount

* Configurations of 1,2,4 or 8 carriers

Tel: 317-782-4331 Fax: 317-786-9665
http://www.appliedin.com

Toll Free in USA (800) 244-2976

APPLIED INSTRUMENTS, INC.

Carrier Generators * Signal Level Meters * RF Switches
Spectrum Analyzers * Return Alignment Systems

WALTER B. SADAUSKAS, INC.

AP0, I N N S WE BUY  [NSPECT - JWNT - REPAIR BE GUY- LGHTING - ANTENNA
EEOLINES - ANALYSIS + ERECT + DISMANTLE * LINE SWEEPING
9 Y fELL HERMAN J JOHNSTON
QUA s PRESIDENT

BROADBAND EQU/PMENT

Aerial Buckets/Digger Derricks
299 RT. 30 West
Imperial, PA 15126
OFFICE: (412)695-0545
FAX: (412)695-8905

INTERNATIONAL

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA » (760) 631-2324 = Fax (760) 631-1184

NATIONWIDE TOWER CO‘VIPANY

BROADCAST » € A TV » MICROWAVE
CELLULAR = PCS =WIRELESS TOWERS f
PO 80X 130+ POOLE KENT :(v um

5CD » FAX 4o n

IANIYINIG CCINISHhE

BRI DGEPOINU
COﬁl\mvlCATIONS INC.

WE BUY SCRAP CATV CABLE
MIDWEST CABLE SERVICES

Aerial . Underground
8 0 0 ) 8 5 2 ) 6 2 7 6 IF;liivej/rElaz’L::::?:ement ng:j:dde Splicing
10 YRS OF NATIONWIDE SERVICE Installations Splicing

(800) 766-2188

DALLAS » HOUSTON ¢ PHOENIX « BOSTON » HONOLULU

PO Box 96 Argos, IN 46501

VIDEO DATA SYSTEMS

Charles Wright

prmgm= CAD

- -

—— (815) 698-2564 Low Cost Character Generators
.—.'- DRAFTING Rt. 116 & |-57, Central Plaza -. Oem Manufacturing Since 1973

- — e SERVICES,INC.  Ashkum, IL 60911 9

Professional Systems Specifically Engineered for Cable & Broadcast

B Micro Playback VHS Systems
% N e\

W Full Weather or Temp. Only :
W Remote Access via Windows™ L, ,_:;:aiﬁl
W Single/Multi Channel

(800) 858-5850

* Base Mapping
¢ Strand Mapping
* Digitizing Services

* As-Built Mapping
* System Design
» System Walkout

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Call for literature.

from $995.00

Come visit our Web Site at: www.videodatasys.com
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BUSINESS DIRECTORY

PYRAMID
Is Quality Construction

Pyramid Industries offers
Quality Smoothwall, Ribbed,
Corrugated or Aerial Innerduct
at competitive prices and
immediate delivery, contact
your local distributor or call us
| at: 814455-7587.

PYRAMID INDUSTRIES INC

1422 Irwin Dr. Erie, PA 16505 *814/455-7587 Fax 814/ 454-8756
www.pyramidind.com

Colorize Your Trays

\50‘2 Use ColorTubes™ to
WP organize splice trays with
Pyee® COLORED FURCATION TUBING
End the frustration of

finding identifying

tapes & tags piled

in the bottom of the tray

- Call JAC at (800) 262-2929
1 Ask for ColorTubes™
| color-coded furcation tubing |

B New Construction ¢ Installs ¢ Balancing * Splicing

Bigh"

Cable Construction, Inc.

When ;{(;u Need Quality and Dependability, You Ne;d
RITE CABLE CONSTRUCTION, INC.

Specializing in
Telecommunications Construction - Including Strand Mapping, Asbuilt Mapping, Fiber Optic Routing &
Design. Splicing Schematic. Map Digitizing, System Design, Project Management, Fiber Splicing &
Tesling. Aerial & Underground Construction, Coaxial Splicing & Activation, System Sweep & Proof of
Performance Testing, Complete Residential Installation. MDU Pre-Wire/Post Wire & Material Management.

“Do it the RITE way the first time.”
Les Smith. President

P.O. Box 3040 (32723-3040)
1207 S. Woodland Blvd., Suite |
Del.and. FL 32720

-

FIBER TRUCKS & TRAILERS. INC.

Designs for the Future

1-800-327-0280
Fax: 1-904-738-0870

Buy a fully equipped 1998 ‘
fiber splicing trailer
for under $15,000.

1-888-844-1992
dB-tronics :BUY [Er REPAIR' RMF'

e
Free Pickup & Delivery Service Available

864-574-0155

Fax 864-574-0383
sales@dbtronics.com
http://www.dbtronics.com

Supporting Broadband Networks
Worldwide

® PPV Set-tops

¢ Custom Manufacturing

® S-A & C-COR 750MHZ EQ’s
* Mag 550MHZ Upgrades, Reverse Ready

* Addressable Control Replacement for SM4/5
* Integration Services for Advanced Technology

—“
'./ll
Scientific
Atlanta

Accepting
Mastercard
and VISA

(860) 953-3770
(860) 546-1055

1 (800) 466-8168
Fax (860) 953-3772

=

Rs

Performance Built Our Company
Specializing In Rebuilds and
Fiber Optic Installation & Splicing

P.O Box 903
Gulf Breeze, FL 32562

Harold Bigham
(850) 932-6869

* System Audits * Installs
* Direct Sales «C.L.L
* Drop Replacements * As-Builts

* M.D.V. Postwire and prewire * Underground

Contact: Ed Reynolds
80 Vanderbilt Ave. « West Hartford, CT 06110
110 Goodwin Rd. « Canterbury, CT 06331

&8 Iloectronics I1ngc.
srer 80l BN, ZROG
I AN YY) OTH SN3

Cuanlity C 2ablc

TOSO NN

-o-"‘.‘_.,.

Ploo Nacors

Crablo-irnrgz the wosld. ...

sesnd . Evwarge AN adewdnl €
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Jumper Cables

CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
Fto F, Nto N, BNC, RCA, F-81

RG-56

RG-59

RG-11

RG-213

RG-214
We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Gilbert AHS
LRC

Off Shore
PPC

Belden

Times
Comm/Scope
Intercomp
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DRop PROTECTION PRODUCTS Commercial Spun Aluminum Antennas
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS
Prevent Ingress & Drop Damage!! SIZES CALL FOR PRICING
WITH Drop/c drop condult 3 meter 10° (800) 627-9443
» Prevents drop damage from squirrels 3.3 meter 11’ .
» Protects underground drops at the 3.7 meter 12" DH Satellite
riser and the house 5 600 N. Marquette Rd.
) ) 3.9 meter 13 Prairie du Chien, W1 » USA » 53821
For information and samples 4.2 meter 14' Phone (608) 326-8406
call or fax 4.5 meter 14.8' Fax (608) 326-4233
219-262-9552 5 meter 16'

Video Poster™ [y =S PD' SURPLUS EQUIPMENT
Low cost Character generators | SS-3SgE<: @

*Infra-red VCR deck control | '~ Gap e
*Full weather station options

*Free Hi-res graphics & Logo
*User sets Time & date events

*Battery backed Ramdisk : =
*Program all via modem from IBM, MAC or VP

Engineering Consulting
Tel:714-671-2009*Fax:714-255-9984| video tape
WEB-->http://home.earthlink.net/~engcon

Professional Installation :
Since 1986
& Technical Services, Inc.

We Buy, Sell and Trade! New or Refurbished

¥ Trunk Amps B Converters
An Engineering Services Company dedicated To: N Line Extenders W Test Equipment
* SWeEP-FORWARD-REVERSE R Tape A O
* RETURN ACTIVATION * PROOFS All equipment is refurbished and tested in
e ACTIVATION - BALANCE  * ELECTRONIC UPGRADES PDI's state of the art test facility.

1 year warranty on all surplus equipment!!

CINCINNATI, OHIO 800-457-4569

1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608
http://www.pdi-eft.com E-Mail JonPDi@aol.com

CABLE CONSTRUCTORS, INC. RETURN PATH ACTIVATION
COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299 + HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE

¢ Coaxial and Fiber * Material Supply . gﬁ?ﬁ;EAND REWIRE

* Mapping and Design * Emergency Fiber Restoration + FCC PROOF OF PERFORMANCE

* Member SCTE * System Sweep - RF PROOFS

* Splicing and Activation * Proof of Performance R \é'ESgNT;“gm:#IZF:‘OOFS

* Fusion Splicing * Turnkey Headend + ON SITE TRAINING

* Aerial, Underground & * Complete Turnkey Project TSB + DESIGN AND DRAFTING

Fiber Construction Management :g?;‘gk}é‘";sﬁg'gm
| quality service performed on a timely basis LSRMENACEMERTIENDISHE TEMIDERATES
P.O. Box 305
E MAIL CCI @ cableconstructors.com e http://www.cableconstructors.com Ipswich, S.D. 57451
(605) 426-6140 800'292'0 126

. FIBER OPTIC o deson FREE 44pg Catalg)wg'l :‘Fg(i)oAudlg' Video Applic.
i manutacture and sel " ) PHONO, MIC,
2 these H-Tech brosd 10,0,0%3 S TRANS, ACH. :
i & Q ‘band communications H gt TAPE. VioEo, PAESS
E Ig';&'ﬁ?. m‘mmﬂ, ucn:z.‘wum'l:mv‘la. - k:
i (omannd, ““mm simukaled digital packats for Mm Video & Audio Dist A:..:.i ' 5 ,\j G
i e e i ot Posc e 1t TRt Cod ot oo, £ OPAMP LABS INC (213) 934-3566
g SADELCO™R& 1033 N Sycamore Av LOS ANGELES CA, 90038
5 SamBaban, CASI0S TEL/FAXMS 682-3341 | http://lwww.opamplabs.com |
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TRAINING

By the NCTI

Troubleshooting the Drop System: Part 4

1 The material is adapted from NCTF's Installer Technician Course, complemented by per-

his month’s installment covers froubleshooting abnormal RF signal levels in drop cable.

formance training suggestions to reinforce the material in o hands-on dassroom setting. © NCTI.

Next to F-connectors, the most common
problems found on a service call pertain to
drop cables. Certain visual observations of
the condition of the drop cable can reveal
causes of signal level and picture quality
problems. There are times, however, when a
visual inspection doesn' reveal the problem
or can't be accomplished (e.g., with a buried
drop). When this occurs, using a signal level
meter to measure your system’s lowest and
highest channels at both ends of the drop
cable (e.g., at the tap port and input to the
ground block) and factoring in the cable’ at-
tenuation characteristics at each channel’s
frequency, can reveal if the cable is damaged.

Coaxial cable normally attenuates RF
signals differently at each frequency. Some
physical damages cause a change in the at-
tenuation characteristics of the cable at
certain frequencies and no change at other
frequencies. To determine if a section of
drop cable is attenuating RF signals prop-
erly at all frequencies, it is important to
know the attenuation characteristics of the
drop cable in use and how to calculate the
normal signal loss at various frequencies
and expected signal level at a particular
point in the drop.

To calculate the normal attenuation of a
certain length of coaxial drop cable, use
the following formula:

Drop cable fength {in 100° units)
x__ (Cable attenvation (d8/100°) @ particulor frequency

= Total cable attenvation @ pariiculor frequency

For example, using the cable loss figure
from the accompanying table for the near-
est frequency to the desired channel and
the previous formula, there is 1.18 dB at-
tenuation in 87 feet of 6 Series (foam) drop
cable for Ch. 2 (using 50 MHz) and 4.04

dB attenuation at Ch. 78 (using 550 MHz).
0.87° x (1.36.d8/100°) = 1.18 dB (1.2 rounded off)

0.87" x (4.64 dB/100°) = 4.04 dB (4.0 rounded off)

By measuring the output of the tap port
for the RF input signal level 1o a certain
length of drop cable and calculating the
cable’s total attenuation at particular fre-
quencies, you can determine the expected
RF output signal level at those frequen-
cies, as shown in the following formula.

Megsured tap port output signal level @ porticular frequency
— _ (able attenuation @ particular frequency

= Ground block input signal level @ particular frequency

For example:

10.5 dBmV @ Ch. 2 (55.25 MHz)
- 1248 @ 50 MHz

Drop cable attenuation
summary (dB per 100 feet)
Frequency 59 Series 6 Series 11 Series
(MHz) (Maximum) ~ (Maximum)  (Maximum)

PSS T e v

30 142 1.10 073

50 172 1.36 0.90

108 4 W 18

216 348 286 1.83

240 3.67 302 194
70 I 3 2
300 m 329

W o4m 3% 1w

350 6 3 238

375 4.62 3.80 247

w 4B 3\ 25
450 5.07 418 277
500 537 441 288
550 545 464 304

0 s\ 485 3

650 6.20 5.06 332

700 646 52 346
061 545 3K
800 6.96 5.64 373

B0 725 58 3%
900 743 602 4m

950 7.66 6.21 416
1,000 7.88 6.39 428

e~ zll

= 93Bmv@h?

13.6 dBmV @ Ch. 78 (547.25 MHz)
- 40d8 @ 550 MHz

= 96dBmv@h.78

If the measured signal at the ground block
input is more than 1.5 dBmV below the cal-
culated levels, there may be physical dam-
age in that section of the drop. When using
this method inside a customer premises, the
number of outlets, size, type and length of
the drop cable, and type of routing method
(home run or loop through) affect signal
losses. The size and length of the cable, and
the number of outlets determine how much
signal is lost at a given frequency.

Next month’s installment will begin a series
on troubleshooting drop passives.

Hands-on performance fraining
Proficiency objective: Check a drop cable
for damage by performing measurements

and calculations to determine if the cable is
attenuating signals properly.

Ensure that you have enough work sta-
tions with active taps feeding broadband
cable signals to drop cable and ground
blocks for your number of students to
practice on. Purposely damage the drop
cable on some of the work stations, but
don’t make it visible,

Provide each student with an attenua-
tion table for the type of drop cable and
frequencies/channels used in your work
stations/system.

Demonstrate performing measurements
and calculations to determine if the cable
is attenuating signals properly.

Have students practice the procedures at
several of the work stations (i.e., one with a
damaged cable and one with good cable).

Verify that each student can correctly
perform measurements and calculations to
determine if a drop cable is attenuating
signals properly. Ct
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LEARN FROM
THE LEADERS

As tire broadband industry has evolved over the past
50 vears. so have we. Whether vou know us as Jerrold.
General Instrument or, now as NextlLevel all are
svinonymous with achtevement and excellence
communications. We are recogmzed as the pioneers
of the industry and will continue this conunit-

ment as we move to the next level.

When it comes to transimission
solutions, we wrote the book. With over
I million miles of Broadband
Networking behind us. no
other company in the world
can match the credentials of our
transmission experts.
Here 1s vour opportunity to
fearn from the best. We are offering
NETadvantage™ Technology Traimng,

Courses to enhance your skills:

® Broadband Communications Network Overview

® Design Basics

= Digital Network Systems Overview

= Headend Maintenance and Performance Testing

= Plant Maintenance, Proof of Performance and
Signal Leakage

Register now.

Learn the latest technologies that will help vou
expand vour competitive future. When tomorrow

comes, you won't have to stand in line. You'll be in

front with the leaders.

NEXLTEVELW

1-888-436-4678 www.nlvl.com
Reader Service Number 292




® PRESIDENT’S

By Bill Riker

What's Emerging in 1998?

s the end of 1997 quickly approaches, it seems that everyone is anticipating an excit-

ing new year. To kick off what promises to be « momentous and provocative next 12

months, the Society is now gearing up for its 1998 Conference on Emerging Technologies to be

held Jan. 28-30 in San Antonio, TX.

This yearrquotes theme, “Building the
Digital Platform,” will primarily focus
on technological advancements in the
digital video arena, as well as in data
transmission. The newly expanded San
Antonio Convention Center will be the
setting {or our latest annual event,
which is already looking to be another
record-breaking show for the Society.

A brand-new addition to this year’s
conference is the SCTE Interface Prac-
tices Subcommittee (IPS) Test Proce-
dures Demonstrations 1o be held
during the Conference. These hands-on
demonstrations will illustrate the
processes used in such test procedures
as composite triple-beat distortion,
composite second-order distortion,
cross-modulation distortion, insertion
gain and loss, frequency response, and
bandwidth and noise figure, as well as
test methods for group delay, isolation
and return loss.

The IPS meeting itself (1o be held in
San Antonio on January 27 and 28) is
causc for excitement in the broadband
community these days. The Society’s
Engineering Committee has produced
more than 90 standards documents over
the last two years. Now, not only are
more operators interested in attending
the subcommittee mectings, but indus-
try manufacturers are more enthusiastic
than ever about the IPS, t00. 1998
should be a very prolific year for SCTE
as a standards-setting organization.

Another extra feature of this year's
show is a series of special “Viewing Sa-
lons™ set up to allow conference partic-
ipants to experience first-hand the
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future of digital TV. These salons will
include demonstrations of transmission
and HDTV techniques. Since seating is
available only on a first-come, f{irst-
served basis, please be sure to mark
your calendar to include this unique
opportunity as part of your Emerging
Technologies experience.

The Annual Conference on Emerging
Technologies, which attracted more than
1,300 broadband professionals this year,
will continue to feature technical presen-
tations of vital interest o corporate and
system engineers, manufacturers and
consultants alike. As in the past, pre-con-
ference tutorials will be presented to pro-
vide attendees with supplemental
information pertinent to the technologics
discussed in the two-day workshops.
This year’s tutorials, 1o be held Jan. 28,
include “Data Primer,” “Digital TV
Primer” and “Display Technologies.” The
1998 agenda includes five top-notch ses-
sions from some of our industry\rquote s
engineering leaders. SCTE Charter and
Fellow Member Ted Hartson will moder-
ate the first technical session on Thurs-
day. Ted, who is also a member of the
Society’s Hall of Fame, will lead an excit-
ing discussion on digital TV technology.
Part 11 of this discussion will continue on
Friday under the direction of SCTE Se-
nior Member Brian James.

Prime Cable Vice President of Engineer-
ing Dan Pike plans to head up a discussion
on data transmission. As Chairman of the
SCTE Engineering Committee and a Se-
nior Member of the Society, Dan will be an
interesting and informative addition to the
forum as top experts discuss such topics

such as reverse data multiplexing, glass
architectures and low-cost cable upgrades
for two-way broadband. Rex Bullinger, en-
gineer for Hewlett-Packard, will moderate
the second half of this presentation on
Friday, with information on architectures.

Plus, because the idea of convergent ser-
vices is becoming nore of a reality every
day, SCTE will offer a unique panel for in-
formation exchange. “Alternative Transmis-
sion Techniques”will continuc the popular
“Who Are These Guys?” type forum from
our 1994 Emerging Technologics confer-
ence in Phoenix. AZ. This interactive ses-
sion was created to encourage
communication between competitive ser-
vice providers. Representatives from the
wireless, satellite and computer industries,
among others, will be on hand (o discuss
their respective businesses.

A special reception is scheduled for
Thursday evening to honor one of our in-
dustry peers. Named for the brightest star
in the sky, the Polaris Award represents the
next generation of fiber optics engineer.
This year’s award will be given to an indi-
vidual who has been a commiued leader in
the pursuit of improved fiber optic technol-
ogy. To discover who the 1998 honoree will
be, be sure 1o join us in our celebration of
his or her achievement.

While you are in San Antonio, don't for-
gel to experience some of the attractions of-
fered by “The Alame City.” As the ninth
largest city in the United States, San Anto-
nio is progressive, yet historic: an ideal set-
ting for old friends and new colleagues alike
to discover the future of broadband
telecommunications.

I look forward to seeing all of you in Jan-
uary. In the meantime, best wishes for a
successful new year. ¢ T

Bill Riker is president of the Society of
Cable Telecommunications Engineers
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Cheetah Monitors Farther..
‘ Than The Eye Can See

Cheetah" offers clear visibility into the performance of your plant, everywhere, at all times.
A fully automated and comprehensive system, Cheetah isolates faults,
monitors plant performance, troubleshoots problems and improves network reliability.

MONITOR MULTI-VENDOR PLANT ANALYZE YOUR NETWORK
¢ All major OEM products supported - lasers, ¢ Cheetah software provides data analysis
nodes, power supplies and amplifiers and fault isolation
¢ Advanced digital transponder technology ¢ Price/performance scalability -
+ Enhanced control capabilities from Windows NT to UNIX
) ¢ Open system architecture for an integrated
AUTOMATE SYSTEM TESTS & Son =
¢ Monitors RF levels and distortions at
headend and end-of-lines SIMPLIFY SYSTEM INSTALLATION

¢ Customer Service teams for installation,

¢ Non-interfering measurement techniques 3
turn-up and on-site support

¢ Interactive spectrum analyzer displays W
Formal user training courses

CATCH ELUSIVE INGRESS ¢ Integration expertise makes your systems
¢ Automated monitoring of each return path work together
¢ Spectral plots for analysis and trouble-
shooting For more information, please call
# Scalable and cost-effective for large e (941) 756-6000 :
"2 ‘gsmau Sygtems e ] .. Oraccess out .,, ;dga ww.cheetabnet.com -
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‘One i?ystem, One Solution
for Monitoring Your Entire HFC Domain.

See us at the Western Show, Booth # 1668
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Converter Totes™

Protect Your Digital and Analog
Converter Investment _ __
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Easily transportable.
Protection from physical abuse or shock.
Keeps converters out of sight.
Lockable security.

Easy to maintain/washable. ——, =
Cell/inserts are replaceable.
Has an attached cover.
Highly durable.
Stackable.

Customizing Available
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