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] ™ You know all about the upgrade game. Good decisions
e a I n a er can mean more revenue, satisfied customers and a
competitive edge. The wrong move could spell disaster.

Broadband Ampl iﬁer Platform That's why Scientific-Atlanta introduced the GainMaker

broadband amplifier platform. It can help you increase reliability

. reduce outages and deliver revenue-generating new services like

YUUI' Edge n the NEtWUT k Upgl' 3d8 Game video-on-demand and the Internet. In fact, most operators can
increase bandwidth without expensive respacing. And since it

was designed to deliver 870 MHz, the GainMaker platform

should outperform products adapted from older technology.

:_? = . Of course, every player in this game has unique requirements
S and goals. Tell us about yours. We'll show you what
S = you need to play the upgrade game-and win.

www.sciatl.com/gainmaker
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ITraining
The SCTE Training Department’s

commitment to education and

higher technological advances e
has paved the way to making Certification

the DigiPoints technical papers  qhe Brogdband Communications
available on SCTE's Web site af Techniciun/Engineer (BCT/E)

www.scte.org. cerfification program began in
1985 with 90 candidates partici- Standal‘ds

ating. Since then, 579 mem- . .

y Formed in 1996 with the em-
Eers ﬁuve completed the course. oloyment of Ted 5. Woo, Ph.D.
the Standards Department
boasts more than 600 profes-
sionals who participate in
standards development organi-
zations that represent 125 or-
ganizations and 25 countries.

www.scte.org EETE_]

SCTE o 140 Philips Road ® Exton, PA 193411318 » (610) 363-6888 © Fax: (610) 363-5898
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First we made it
possible. Then we
made it better.

Alpha introduced the concept of reliable power to cable TV, Then redefined it. The XM Series 2. Technology made possible by Alpha’s 20
years of cable TV experience. A flexible powering solution reflecting an industry of growth, change and opportunity. it is the power to grow
without starting over. Find out more: Tel: 360-647-2360 Fax: 360-671-4936 www.alpha.com

Reader Service Number 2

ALPHAITECHNOLOGIES protecting the power in communications. d]‘]ﬂﬂ



contents

DEFARTMENTS

NEWS & OPINJON ® W REFERENCE ®

Editor’s Letter o8 Training « 98
Training tips from the NCTL.

Pulse ¢ 12
Vendor Connection « 104
SCTE Update 18 ¢ : Connection «
Ad Index <108
Deployment Watch « 20 i
Technology deployments Business/Classifieds « 109
throughout the industry.
Bookshelf « 116
Marketplace « 100
New products in cable Calendar « 117
telecommunications
engincering.

COLUMNS ®

Interview with a Leader « 22

CT Editor-in-Chief Rex Porter talks with Walt Ciciora, both
as a person and as an engineering leader.

Power Play @ 92

Hranac—Notes for the Technologist « 30

CT Senior Technical Editor Ron Hranac ponders the great burn-
ing question of our time: Why don't engineers have groupies?

Focus on Telephony « 34

KnowledgeLink’s Justin Junkus explains the workings of
the Internet protocol (IP) telephony networks of the future.

Return Path « 40

CT Editor Jennifer Whalen probes the state of Data Over Cable
Service Interface Specification (DOCSIS) certification

From the SCTE List 48

SCTE-List administrator David Devereaux-Weber taps the List
as a resource in solving a hum problem.

SCTE On the Job « 50

Society of Cable Telecommunications Engineers Director of
Training Alan Babcock builds a plan for pay-for-performance.

Industry Perspective o 52

Microsofts John Canning speaks from the software side, sug-
Interview with Walt Cicioro ® 22 gesting that we give the people what they want—freedom of
choice in broadband services.

SCTE Message « 118

Chris Bowick, chairman of the Society of Cable Telecommunica-
tions Engincers Cable-Tec Expo Program Subcommiittee, offers a
preview of Expo "99' attractions.

[ 6 ] APRIL 1999 « COMMUNICATIONS TECHNOLOGY



Finally. A Cable Modem
That Can Be Self-Installed.

Anyone can doit. Grandma, the kids, even Dad. Just ask
TCA Cable TV. A full 80 percent of their Terayon modems
are self-installed by subscribers. That means fewer truck
rolls and service calls. You can lower subscriber
installation fees, which adds up to satisfied subscribers
and more money in the bank for data services.

Proven,Robust Performance

How do they do it? It’s built into the box. Terayon’s proven,
robust S-CDMA technology provides extra margin.

Your modems stay up and running, even when your parents
are using the hair dryer. No kidding. You can deploy modems
over a wider range of cable plant conditions without the
usual gold-plated upgrade. Put your gold to better use.

Like games for me.

Ready to Install
Terayon’s modems come fully
packaged and ready to install.
About as casy as plugging in
your boom box. And if you're
ready for retail, so is Terayon.

Take it to the Bank
That's not all. The real beauty of Terayon modems

is higher revenue sooner. By switching to Terayon,
Shaw Communications deployed modem systems in

half the time. And they significantly reduced startup and
operational costs. You can too.

Visit Them on the Web

Forget your rollerblades. The fastest way to

y find Terayon is on the web. Check out

& www.terayon.com or call them directly.

You won't regret it. I've got my Terayon
modem. Now go get yours. Tell them the kid
next-door sent you.

www.terayon.com

)
TERAYON

COMMUNICATION SYSTEMS

TELEPHONE: 888.7. TERAYON Or 408.727.4400
FAX:408.727.6205 EMAIL:info@terayon.com
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Vendor Days:

EDITOR’S

By Rex Porter

Cooperation Exemplified

teve Allen and his crew in northern California really started  hot idea back a few years

ago. Since then, other Society of Cable Telecommunications Engineers chapters followed

suit with their own Vendor Days. By 1998, it seemed every chapter wanted o hold them.

Last year, the Cactus Chapter, under the
presidency of Bill Nolan, decided to
launch its own event. Nolan, Harold
Mackey, Brenda Hunt and Suzanne Holzer
planned the project to perfection. It was
so perfect, in fact, that I became con-
cerned about the effect the draw to this
meeting would have on the Arizona Cable
Show and vice versa. Holzer simply
amazed everyone with her ability to at-
tract vendors and engineers to this show.
Floor space (as large as some of the earlier
northern California shows) was sold out
well in advance of the show.

The Arizona Cable Telecommunications

Association always has promoted the Cac-
tus Chapter. Some of the many benefits of
past ACTA-SCTE cooperation are rooms
for training, a scholarship program, pro-
motion of the Cable Games, and awarding
a special Cable Games “traveling” trophy
to the overall winner and his system man-
ager. ACTA has been a successful state as-
sociation over the years. But cable in
Arizona is not as large as it is in Califor-
nia, and the introduction of another meet-
ing might strain the success of ACTA and
the SCTE Cactus Chapter.

Negotiations between the ACTA and
the SCTE Cactus Chapter aim toward

LB R AR

strengthening the joint ACTA/SCTE annu-
al meeting in lieu of having further Ven-
dor Days. The Cactus Chapter
acknowledges that the ACTA had always
given recognition to the chapter’s needs,
and the ACTA acknowledges that Holzer
has just pulled off one of the most suc-
cessful Vendor Days anywhere. Susan Bit-
ter Smith, executive director of the ACTA,
and Nolan finally have written an even
stronger agreement that will ensure a
strong ACTA/SCTE Annual Meeting for
years to come.

It’s encouraging to see people use com-
mon sense today. Kudos to both the
SCTES% Cactus Chapter and the Arizona
Cable Telecommunications Association for
a job well done.

Rex Porter
Editor-in-Chief

Flex Clips

Preserve signal quality
at the drop

...for years to come!

TPl allfis o DD B —a
W TEICEiaiier Figaucis
Direct merchants to the telecommunications industry

800-257-2448 - fax: 303-986-1042 + e-mail; mail@dropsupplies.com
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When it
comes {o

iInnovation,
we've done our homework.

For more than 15 years, you've relied on

Regal to bring innovation to the home. R E G Al /I

* We gave you the industry’s first IGHz WE BRING YOUR SIGNAL HOME.
drop splitter.

¢ The first IGHz tap.

® The first F-port blocking capacitors.

® The first continuous power bus.
® The first power passing tap.

Today, Regal engineers are busy inventing
the next major advance in drop system

technology.

Available from TeleWire Wi\l » 1-88TeleWire
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STRATUM Series Modulators Relieve
Congestion 1n the Headend.

But that’s only the beginning.

When you buy Standard’s STRATUM Series of agile

. modulators, the first thing you notice is you have a lot more
room in the headend. That’s because you can put eight high-
performance modulators in every seven inches of rack space.
But you won'’t have to sacrifice performance to gain
space -- STRATUM out-performs most fixed-channel
systems, with lower spurious emissions and higher
carrier-to-noise ratios, and gives you all the benefits
of frequency agility. If you want “stay-on-the-air-
no-matter-what” reliability, STRATUM’s Smart
Link technology can instantly and automatically
detect and reroute signals around a fault to a
backup module. Built-in IF switching makes

EAS easy, and if your hot button is remote

control, you can access and control key

parameters through our Control Bus...

from across the hall or across the country.

You might say the STRATUM Series lets you

get more into your headend.

But it also lets you get more out.

¢ Standard

> Communications
SATELLITE & BROADBAND

D 1 Vv 1 s 1 O N

The right technology for right now.

800/745-2445
www.standardcomm.com/satcom
P.O. Box 92151
Los Angeles, CA 90009-2151
FAX: 310/532-0397
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Analysts Ponder Deal-Making Frenzy
Though cable rang in 1999 with a tsuna-
mi of deals aimed at bringing high-speed
access closer to subscriber reality, reeling
analysts continue to respond with a num-
ber of fresh studies regarding the greater
implications to the broadband industry.

Everybody’s doing it—or so it seems,
with deals either in the works or transpir-
ing among the likes of @Home and
Excite, America Online and Bell Atlantic,
AOL and Netscape, and AT&T and nu-
merous cable operators,

Companies are teaming up on various
levels to streamline and facilitate new
services deployment in a trend that’s
taking the telecommunications industry
by storm.

Strategis Group says that continued de-
velopment of high-speed access technolo-
gies is forcing a realignment of Internet
service, technology and content providers.
According to the group study, “High-
Speed Internet: Demand, Technology, and
Strategy,” the catalyst for consolidation is
the increased availability of residential and
business high-speed Internet connections.

The Strategis Group forecasts that there
will be more than 1 million cable modem
users by the end of 1999 along with al-

PULSE

most 70,000 residential digital subscriber
line (DSL) customers. The result, accord-
ing to the report, will be the continuing
consolidation of the industry as it strives
to stay atop the emerging technologies
and capitalize on new revenue streams.

Enhanced content, more secure elec-
tronic commerce environments and a
graceful move from todayss circuit-
switched telephony to the more flexible
voice over Internet protocol (VoIP) are the
industry’s current, most pressing goals,
agree many analysts.

Technological advancements in wave-
length division multiplexing (WDM) are
largely to thank for the broadband indus-
try’s rapid advancement into telecommu-
nications’ new frontier, says a report from
Insight Research Corp.

The study also indicates that deregula-
tion and competition are prompting do-
mestic public switched telephone
networks (PSTNs) into a new era of broad-
band service. The report recalls the telcos’
two-decade mishandling of integrated ser-
vices digital network’s (ISDNs) revenue
potential and points to the future as they
try again to benefit from wideband access.

Insight concludes that although it’s un-
likely that the incumbent telcos will make

the same mistakes in pricing, selling and
promoting the new higher-speed DSL ser-
vice, the slightest error could gain cable
TV a powerful advantage in the residential
broadband market and beyond.

Market research firm Ryan Hankin
Kent has predicted North America’s
broadband access market would grow
from $23 million in 1997 to $782 mil-
lion in 2002.

The firm says the figures represent only
18 percent of the total access market of
$4.4 billion in 2002.

RHK’s latest study, “Systems for Voice
Over IP” indicates that by 2002, rev-
enues generated by VoIP services will
reach the $5 billion mark. At the same
time, the market for Internet telephony
systems equipment is expected to reach
$202 million.

The study goes on to project the broad-
band industry’s mass migration from the
now-popular voice telephony to the
emerging telephony victor, VoIP, over the
next five years.

TCI Is Nobody's April Fool

Following a few regulatory skirmishes
elsewhere, TCI garnered unanimous
hometown approval from the Denver City

800-257-2448 - fax: 303-986-1042 - e-mail: mail@dropsupplies.com

Same great tag, plus

a larger write-on area
(without taking up more space!)
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Direct merchants to the telecommunications industry
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MEGA HERTZ

ESTABLISHED 1975

DENVER, CO
800-525-8386
303-779-1749 FAX

ST. LOUIS, MO
800-821-6800
314-429-2401 FAX

ATLANTA, GA
800-962-5966
770-594-8566FAX

OCALA, FL
800-922-9200
904-351-4403 FAX

INDIANAPOLIS, IN
800-761-7610
317-850-0064 FAX

PHOENIX, AZ
800-883-8839
602-857-1114 FAX

DALLAS, TX
800-628-0088

"UNIQUE”
PRODUCTS
FOR
THE 21st
CENTURY!

http://www.megahz.com

KOHLiﬂ

information .
AC Generator

ESTABLISHED 1975
http:/fwww.megahz.com “Unique” Products For the 21st Century!

CT 4/99

LOGO INSERTION SYSTEM 1

0-32 Key Levels - 65k (olors
o NTSC or PAL format
o GP! Contact Closure or R$232
e For Cable, Satellite or Broodcast

CT 4/99 j

e Frequency 5 MHz - 1.5 GHz
* UL Listed and Bellcore Tested
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http:/fwww.megahz.com “Unique” Products For the 21st Century!
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Name S

PLACE o
STAMP Amplifiers

Address HERE Antennas (Off Air), (Satellite)
City State Zip Cable

Company._

Phone Character Generators

Fax I Commercial Insertion
Connectors

Z Converters/Batteries

Distribution Passives

MEGA HER.,Z Demodulators

6940 South Holly, Suite 200 Emergency Alert Systems
Englewood, CO 80112 Enclosures/Racks
Fiber Products
Generators/Iinverters
Headend Products
LNA/LNB/Block Converters
Modulators
Name Molding
Company PLACE Pedestals/Apartment Boxes
Address STAMP Power Supplies/UPS/Batteries
City State Zip HERE Processors
Phone.__ Satellite Receivers
Stereo BTSC/FM Processors
Switching
7 Televisions/Monitors
g4 Test Equipment

MEGA HERTZ Traps/Filters (Specialized)

6940 South Holly, Suite 200 Video Products
Englewood, CO 80112 ®

Fax -

MEGA HERTZ

DENVER
800-525-8386

Name ST. LOUIS
Company PLACE 800-821-6800

Address STAMP ATLANTA

HERE
City State Zip 800-962-5966

Phone_ OCALA, FL
800-922-9200

INDIANAPOLIS, IN

7 800-761-7610
< PHOENIX, AZ

MEGA HER72 800-883-8839

6940 South Holly, Suite 200 DALLAS, TX
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Nl',\\ 750 MHz SEQ-style equalizers. 0 dB 1o
24 dB in 2 dB steps. QCORTS0-*# for $8.75.
Our version of 750 MHz, SPB-* style of C-Cor
| pad values are from zero 1o 20 dB in | dB steps.
Order our QCOR-P-** and replace the asterisks|
|with the dB value. only $5.00 each.

SA Equivalent EQs

T QRF EQ's for Scientitic Atlanta
0 330, 450, 550 & 750 MHz
$9.00 w/handle - $11.00 w/cover
' Ln d Cover Flamess = = 0.15 dB
<> Return Loss > -17 dB

Insertion Loss < | dB
Values 0 10 30. in 1.5 dB steps
30 & 42 MHz Reverse EQ’s |

[ SXP-T-Top Pads for
| R/_( Scientific Atlanta & Augat |
Ow SXP-T (Blue) 600 MHZ. $1.75 |

lT T 01020 dB in | dB steps.

SXP-TY (Yellow) 860 MHz

X 010 13dB in | dB steps. $2.14 |
k ) C@‘ﬂ) ps. $2

SXP-TY (Yellow) 860 MHz. 141020 dB . $2.64

For Pathmaker |

QSYL EQ’s $10.00
300. 330. 400 & 450 MHz
Nominal Values are:

4. l() 13.16. 19,22 and 25 dB

QSYL-P Pads $4.50
0.1.2.3.4.5.6dB
9. 12 and 15 dB

For Texscan

| TEXSCAN "T-series' Equalizers - $10.00
Bandwidths are 330. 400, 450 & 475 MH/
TEXSCAN "T-SERIES" PADS - $5.50
0.1.2.3.4.5.6.9.12und 15 dB

RCA EQ's & PADS AVAILABLE
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For Jerrold SJAS
Pilot Change? |~ I =
QCF-**  channel filter ‘m% ﬂm]
\channels are only $12.00
reach. The high t’rcquency
Replacement EQ's for Philips
(330. 400. 450 and 550 MHz)

boards for Jerrold SJAS
tilters are $20.50 each.
$10.00

automatic slope modules
For Ph111ps/Magnavox

are available. low band
QMAG-6 for 62 Series

330MHZz-2.5.8.11.14.17.20.23 dB

[400 MHz -2.5.8.11.14.17.20.23. 26 dB
|450 MHz - 2. 5. 8. 11. 14.17.20. 23. 26 dB
|550 MHz - 2.5.8. 1. 14.17.20. 23. 26. 29 dB|

QMAG for SEE Series
Fined Qs for Magnavox
(330. 400 and 450 Mtlz)

$10.00
5.8. 11, 14.17. 20 dB values - All frequencies

Return Loss > -16 dB. Insertion Loss = | dB

|

eI QMAGY for SCE Series
s@LC% | Variable EQ's for Magnavox
112 1l (330and 450 MHz) $14.00

4
5.8.11.14.17.20. 23 dB Values
Return Loss > -16 dB. Insertion Loss = | dB

Use our QMAG-P for 4-A Pads

QMAG-P

o 4-APad  (0.3.6.9.12dB) $4.50
*n:;c; 3| 6-A Pad (0-20 dB. 1 dB steps) $1.75
U1 7-A & 9A Pad  (0-20dB)  $2.90
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SAVE with QRF!

QAE 750 MHz EQ

QAE 860 MHz EQ
Available in 1.5 dB
values. 0 to 21 dB
with handle. $9.50 |
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QRF s the full line of pads for Augat.

QLX EQ’s for Jerrold

;A@ @016 @t] 00 Equalizer for Jerrold JLX ‘
' p== 0' | (Replaces EQ & SEA)
& - (‘9 | ALL in 2 dB increments.

ONLY I dB insertion loss for all models!
(330. 350, 400. 450. 500 and 550 MHz) \
330-450-0-30dB 500 MHz - 2-24 dB
S50 MHz - 0-24dB  $6.75 each
600 MHz $7.50 750 MElz $11.00
600 & 750 MHz in 2 dB steps. 0-24 dB

QEP-ADP for SJ

Fixed value equalizer adapter

s allows QLX 1o replace SEP-*.
Ew" L NO alignment! Lower Cost!
b; ] Lower Insertion Losses' |
EASY installation!
AR QEP-ADP $7.00 each

Plus QLX - $6.75  Total is only $13.75
QEP Variable trunk equalizer

ﬁ
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”( ® > | & 2-way versions ... 4's. 5's
= é‘* _ TL - Sthru 1l dB
B s > L -10thru 16 dB
B} 79
\ IOO H -16thru22dB

ST - 20 thru 25 db
(300 through 450 MHz Bandwidths)
All ranges are $17.50 each.

QEE & New QER

Line Extender Equalizers
8 (Replaces SEE by Jerrold)
270. 300, 330 & 400 MHz

All values $5.00 each!
550 MHz - $7.00

$6.00

U
450 MH7 -
[ QEE values: 6. 12, 18 & 24 dB
QEE-40 Mtz Reverse EQ - $5.00
Reverse values 2.4.6.8. 10 & 12 dB
(Maiched 1o cable only, lower insertion loss.)

== NEW QER-40 same as SEE-40
(]I([:]Q?Ci; Imatches JLX-SS-40 diplex filter|

= |plus cable values 2. 4.6. 8. 10 &
‘ﬂ' ’ﬂ’ ﬂ 12 dB. In stock at $7.00 each!

Jerrold pads. 010 20 dB in | dB Steps \
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Quality RIF Services is not a sales agent for Jerrold. Scientific Atlanta. Magnavox. Texscan. Augat or RCA.

QUALITY RF SERVICES, INC.

Now Accepted
Worldwide!

=€
800-327-9767

850 PARKWAY STREET
JUPITER, FL 33477
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American Express BeEec
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ALL World-Wide Shipments! | ~—£

561-747-4998
FAX 561-744-4618



Council for its franchise license to be
transferred to AT&T.

The decision came down prior to the
Federal Communications Commission
and the shareholders of both compa-
nies giving the deal thumbs up in late
February.

Still, the nationwide debate continues
to rage on the local fronts over whether

AT&T and TClI should have to open their
broadband pipe to competing local phone
companies and Internet service providers
(ISPs) seeking subsidized access to the
same market base. Portland, OR, for ex-
ample, has waged the biggest struggle
against the MSO to date, aided by ISP
monoliths such as AOL.

Although the FCC already has said it
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APPLICATION
Visit our website

for others

Transparent over the frequency range of 5-1000 MHz (cable)
and 950-2150 MHz (satellite), our patented Q-switch« products
automate the management of broadband RF switching &
routing for all advanced telecommunications systems. Our
hardware protocol is compatible with all major M & C systems.
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235 Route 286 North » Indiana, PA 15701
Call Toll Free: 800 » 839-3658
Tel: 724+ 349-1412 / Fax: 724 + 349-1421

www.qecinc.com / E-mail: info@qecinc.com

Broadband Signal Managementi

Solutions
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will not force cable companies to open
their networks to competitors in the near
future, the Denver City Council is seeking
to encourage ongoing FCC scrutiny as
high-speed Internet and telephony deploy-
ments become more widespread.

The council also expressed concerns
that services not be limited to affluent
neighborhoods and stressed that that
issue would play a role when the fran-
chise license comes up for renewal on
down the line.

Politicking aside, TCI disclosed some
ambitious projections for the young giant's
future based on a 4.9 percent average rate
increase in store for 1999.

TCI predicts that its cable customer
base will grow up to 2 percent in 1999,
The number of digital cable customers is
estimated to grow to approximately 1.8
million by the end of the year, excluding
all announced cable partnerships, the
MSO says.

Continuing efforts to upgrade its broad-
band cable plant will cost approximately
$2.1 billion through 2000. That figure,
Tdl officials say, includes approximately
$1 billion estimated for 1999 and approxi-
mately $1.1 billion for 2000.

According to TCI, the total amount pro-
jected includes upgrade costs for two-way
capability.

The capital upgrade plan reflects
higher capital spending when com-
pared to the $700 million TCI original-
ly projected it would spend in 1999
and 2000 to prepare for aggressive ad-
vancement into the emerging market
for high-speed Internet and local tele-
phony services.

The new plan, officials said, will result
in 75 percent of TCI’s cable plant being
upgraded to 550-860 MHz by 2001. The
original plan called for only 59 percent of
its plant to reach 550-750 MHz by the
same date.

Preparing its broadband plant for tele-
phony emerges as a clear priority for the
MSO under the revised plan. TCI says its
upgrade strategy includes extending
standby powering time, reducing node
sizes and implementing additional elec-
tronics at its system’s hubs.

The overall cost, according to a TCI re-
port, does not include the cost of adding
telecommunications equipment in the
customer’s home at service signup. »

APRIL 1999 « COMMUNICATIONS TECHNOLOGY



Find & Fix Solution #27

N ONE, YOU'VE

D THEM ALL.

Find and fix any problem long before you head to the fieid Wavatok Windal & Goltermann's comprehensive line of CATV
testing products lets you conguer just absut any probiem — even trainng isswes. Take euwr kandheid tools. Each operates in the
satne basic way, $0 moving from one meter 1o the next requires very littls training. And, of course, the less trainiag Wd.
the fuster you re in the Hield. Wanna know more? Take o look at all Wavetek Wandel & Gottarmann’s

WAVETEK
Find & Fix solutions at www.wavetek.com or call 1-800-851-1202 or 1-317-788-9351.
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“Unique” Products For the 21st Century!
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NO\N, how

should you
manage your
$40,000-per-mile

network? —

(With OSPnSight® |

OSP InSight. The solution to your network
management needs. OSP InSight...

OSP InSight.
Your network

* management
o solution.
™

£ Maplnfo

ADVANCE FIBER OPTICS

www.ospinsight.com or call 1-800-222-0653
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NEWS BITES

* Time Warner Cable plans to deploy Road
Runner high-speed Internet access in its
Kansas City, MO, system. The second-
quarter launch, upon its completion, will
be Road Runner’s debut in Missouri and
marks the service’ first launch of Data
Over Cable Service Interface Specification
(DOCSIS)-certified modems once they be-
come availabe. The service is slated for
initial rollout to 357,000 homes in the
city’s currently upgraded areas. Road Run-
ner’s pricing structure is set at $39.95 per
month for subscribers, plus a one-time
$129 installation fee. The MSO's Kansas
City system passes 500,000 homes on ei-
ther side of the Kansas/Missouri state line.
In other Road Runner news, a broadband
content partnership deal with SegaSoft
Networks has targeted subscribers look-
ing for fun. The high-speed Internet ac-
cess provider has nationwide affiliates
rolling out HEAT.NET. MediaOne sub-
scribers were the first to gain access to the
free online gaming service earlier this
year. Officials say the agreement will bring
continuing service launches throughout
the Road Runner affiliate family.

Cox Communications plans to deploy
Scientific-Atlanta’s Explorer 2000 set-top
boxes in its Las Vegas system. The launch
in Las Vegas, which is one of Cox’s largest
systems, comes on the heels of digital roll-
out announcements in Phoenix and San
Diego. Cox plans to offer digital services
in the Las Vegas system later this year.
MediaOne has selected Canal+, Divi-
Com and Philips to provide initial
OpenCable-compliant digital video plat-
forms for deployment this year in sys-
tems serving the MSO’s two million
subscribers. An expanded set-top deal
with General Instrument would allow
MediaOne to extend digital services in
selected markets beyond its initial De-
troit deployment. The MSO also plans to
use set-tops from Philips.

Internet Cable Corp. has struck a deal
with Columbia, SC-based apartment
complex developer Intermark Manage-
ment Corp. The agreement calls for ICC
to construct, manage and provide cable
TV, high-speed Internet access, video tele-
phones and other services in Intermark’s
newest luxury apartment complex. Ct
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SCTE UPDATE

SCTE to Honor
“Generafions In Cable” ot Expo

Recognizing multigeneration families in
the cable industry will be a key feature
of the Society of Cable Telecommunica-
tions Engineers’ 30th anniversary cele-
brations at Cable-Tec Expo '99.

SCTE is seeking multigeneration
families who have worked in the in-
dustry, especially the engineering
community, and who will be attending
this year’s Expo. Multigeneration fami-

lies can include but are not limited to
parent-child, uncle-nephew and aunt-
niece relationships. Sibling relation-
ships are not be included because
siblings are the same generation.

If you are part of a multigeneration
family in the cable telecommunica-
tions industry or know someone who
is, please contact the SCTE National
Conferences Department at (610) 363-
6888 for more details on the celebra-
tory activities.

Preconference Tutorials Set

For Expo 99

SCTE’s 17th annual trade show, Cable-Tec
Expo '99, will kick off May 24th in Orlan-
do, FL, with the following preconference
tutorials:

The Basics of Dense Wavelength Division
Multiplexing (DWDM), presented by
Robert Harris, program manager of digital
transmission for ADC Broadband Commu-
nications, will define terms and explain
how DWDM works within the cable
telecommunications industry. The session
features several network configuration ex-
amples and presents models for examining
the cost impact of various DWDM scenarios
as they relate to headend interconnection.

The next tutorial is Internet Protocol
(IP) and its Applications in Data, Video
and Telephony. IP is becoming a fact of
life in cable because it is a critical as-
pect of cable modem technology. In the
future, it promises to play a larger role
as cable carries IP telephony and
streaming video. This tutorial, present-
ed by Walt Ciciora, Ph.D., of EnCam-
era Sciences, will cover the basics of 1P
as well as transmission control protocol
(TCP). Attendees will walk through a
brief history of IP networking and
some of the fundamental and more ad-
vanced topics that will become impor-
tant for cable technicians, engineers
and managers.

For information about registering for
Cable-Tec Expo 99, see the SCTE Web
site at www.scte.org or call the Cable-Tec
Expo '99 hotline at (610) 363-3822.

APRIL

SCTE Standards Meetings ot Expo

The SCTE will hold standards develop-
ment meetings at Cable-Tec Expo '99 in
Orlando, FL, on the following days:

* May 24: Interface Practices Subcommit-
tee, which develops standards for cable,
connectors and housings used in cable
TV distribution plant

May 24: Material Management Subcom-
mittee, which exchanges best practices
and develops standards for purchasing,
materials management and inventory
control for the cable TV industry

May 24: Data Standards Subcommittee,
which advances high-speed data and
hardware interoperability

May 27: Emergency Alert System (EAS)
Subcommittee, which interfaces with
the Federal Communications Commis-
sion to improve cable TV’s EAS program
May 28: Hybrid Management Sub-Layer
Subcommittee, which promotes
transponder hardware and software for
interoperability

SCTE standards development organiza-
tions are committed to hardware, software
and network reliability, and interoperabil-
ity design and manufacturing. From tra-
ditional cable to digital and cable modem
technology, these groups investigate prod-
ucts and services, explore the need for
new affiliations, evaluate market availabil-
ity, and ballot reccommended practices for
domestic and international applications.
Standards development organizations in-
clude more than 600 professionals, in 125
organizations and 25 countries.

For more information about standards
subcommittees, contact Ted Woo, Ph.D.,
SCTE director of standards, at (610) 363-
6888 or e-mail twoo@scte.org,

Top-Notch Tech Sessions at Expo

The SCTE will provide cutting-edge tech-

nical workshops at its Cable-Tec Expo '99

trade show, May 25-28 in Orlando, FL.
Top industry leaders will address the

following topics during the workshop
sessions on Wednesday, May 26, and

Thursday, May 27:

* DOCSIS Demystified, with presenters
Doug Jones, MediaOne Labs; Andrew
Sundelin, CableLabs

*» Forward and Reverse Plant Mainte-

nance, with presenters John J. Downey,

Wavetek Wandel; Kevin J. Oliver,

Goltermann; and Dean Becker, Cheetah

Technologies

Upgrading Your Network for Enhanced

Services, with presenters Farr Farhan,

Optoelectronics Business Unit at Scien-

tific-Atlanta, and Robert Palm, Philips

Broadband Networks

Integrating Digital Broadband Systems,

with presenters Frank “Toby” Ayre,

Convergence.com, and James P. Luding-

ton, INT2-Internetwork Integration

Digital Video Deployment, with presen-

ters Virgil “Bo” Urquhart, TCI-HITS;

Vince Pombo, Time Warner; and Paul

Snopko, Zenith Electronics

OpenCable, with moderator Laurie

Schwartz, CableLabs; and presenters

Tony Wasilewski, Scientific-Atlanta;

Mark O’Brien, Teralogic; and Alex

Nevelson, Pioneer Digital Technologies

Cable Telephony, with presenters Ham

Matthews, ADC Telecommunications;

Thomas H. Sloane, Alpha Technologies;

and Hugh McCarley, Cox Communica-

tions

DWDM Deployment with presenters John

Trail, Ph.D., Transmitter Systems; John

Giddings, Harmonic Lightwaves; and Este-

ban Sandino, TCI Communications

For more information about registering
for Cable-Tec Expo '99, see the SCTE
Web site at www.scte.org or call the Expo
hotline at (610) 363-3822. Cy
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The Hukk CR 1200 QAM Momtor
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A Much Better Way'

Digital Video can give your subscribers
picture quality unmatched by analog
technology. Unfortunately, with digital,
there is a very small difference between

a channel working and not working at all.

A picture that looks perfect, may be only
a couple dB away from breaking up. The
Hukk CR1200 QAM Monitor can tell you
for sure the quality of your installation,
so you don’t have to learn about it from
angry subscribers.

Comprehensive Digital Testing
The CR1200 includes a constellation dis-
play, bit error rate testing, average power
and signal-to-noise ratio so you'll know
the quality of your 64/256 QAM signals
anywhere in your network, right up to
the set-top converter.

Built in Analog SLM

Built for the field, the CR1200 provides
unmatched digital testing capability in
a rugged, lightweight package. So you

don’t have to carry two instruments, the

CR1200 even includes an analog signal
level meter with automated 24 hour
FCC testing.

Call For a Demo

Don’t leave the success of your digital
implementation to chance, try out a
CR1200 in your system today. Your
subscribers will thank you, especially
during the big game!

Hukk Engineering, Inc.
3250-D Peachtree Corners Circle
Norcross, GA 30092
Phone: 888-236-8948 770-446-6086
Fax: 770-446-6850
Web: www.hukk.com
Email: info@hukk.com
Reader Service Number 14
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DEPLO.YM"ENTWATCH

By Greta Durr

n the latest slew of announcements that may well be the calm before cable takes

telephony by storm, Time Warner and five other cable operators have agreed

o join AT&T’s ranks and are forging ahead with plans to deploy circuit-switched hybrid fiber/coax

(HFC) telephony service.

These agreements, added to the vapor trail
left by last year’s TCI deal, will fuel the
telco’s advancement into the 40 percent of
all U.S. households served by cable.

Take a Walk on the Supply Side

Under the deals, the cable operators will
pay to prepare their systems for two-way
communications. These upgrades already
are underway and ultimately will enable
aggressive deployments well into the cen-
tury’s turn.

The announced telephony joint ven-
tures combined could extend cable’s reach
to an additional 5 million U.S. households.
Eventually, AT&T expects to own up to
65 percent of each joint venture and ex-
clusively provide communications services
over each of the five operators’ systems.
Once their systems pass AT&T's two-way
muster, the operators will receive one-time
payments from AT&T and monthly sub-
scriber telephony fees.

Although the number of cable telepho-
ny customers currently is estimated at
100,000 nationwide, analysts such as the
Yankee Group have predicted that number
could soar as high as 2.6 million within
the next three years.

For Time Warner, the agreement means
relinquishing its current telephony busi-
ness. Eventually, AT&T will own 77.5 per-
cent of a joint partnership set up to offer
local service to an estimated 12.6 million
Time Warner subscribers in 33 states.

The joint venture will gain Bresnan
business from a number of TCI-con-
tributed systems, allowing it to serve more
than 600,000 subscribers in four states
and surpass 900,000 homes.

Falcon has cable systems in 26 states,
serves an estimated 1 million customers

and passes approximately 1.6 million
homes.

Insight has 500,000 customers and
passes about 800,000 homes in four states.

InterMedia serves approximately 1 mil-
lion customers and passes nearly 1.6 mil-
lion homes four states.

Peak serves an estimated 100,000 cus-
tomers and passes 180,000 homes, primar-
ily in Utah and Oklahoma.

News of AT&T? ventures has telephony
vendors scrambling to be chosen to supply
equipment. Arris Interactive already has
received a commitment for $50 million in
telephony networking equipment from
AT&T. Tellabs, Motorola and ADC also
are vying for a slice of the emerging mar-
ket. Cisco and General Instrument have
developed a telephony network built also
to handle video and data. A trend toward
including voice over Internet protocol
(VolP) support within the networks fur-
ther enhances the technology’s potential
for future expansion.

Do the System Swap

MediaOne and Time Warner Cable plan
to trade several systems aiming to secure
more cohesive and rapid deployment of
advanced services.

Under the deal, Time Warner Cable
gains an estimated 350,000 customers
in Ohio, Maine and California. Current-
ly, Time Warner has nearly 1 million
subscribers in Ohio. The trade, officials
say, will add 270,000 customers to that
total and enhance the company’s clus-
ters in California by 70,000 and in
Maine by 10,000.

MediaOne, in turn, secures an addition-
al 310,000 customers in Massachusetts,
New Hampshire and Georgia. The compa-

ny currently has about 550,000 customers
in Atlanta.

The agreement lands MediaOne 240,000
new customers in Massachusetts and New
Hampshire and the potential for an addi-
tional 71,000 customers in Atlanta.

MediaOne estimates that upon the deal’s
completion half its subscribers will be in
markets where it has more than a 50-per-
cent share. In areas where telephony and
high-speed data already have been de-
ployed, the MSO says it can reduce costs
and capture market-level efficiencies.

Previously, MediaOne announced it
had expanded its telephony services in
the Northeast and was planning to de-
ploy services in Detroit over ADC net-
working gear.

By advancing its clustering efforts na-
tionwide, the deal strengthens Time
Warner’s position in the markets that it
covers as well. The outcome, according
to the MSO, will be more efficient cable
service and the deployment of new digi-
tal products. Ct

Greta Durr is assistant editor at “Communi-
cations Technology” in Denver. E-mail de-
ployment information or comments to

gdurr@phillips.com.

Who's Who in Deployment

* Road Runner is teaming up with
Multimedia Cablevision to deploy
Internet services to nearly 1 million
subscribers in Kansas, Oklahoma
and North Carolina. The agreement
adds Multimedia to Road Runner’s
latest list of high-speed access addi-
tions, including Media General,
Greater Media and Fanch Commu-
nications.

* Cox has deployed its branded digital
TV in San Diego. The service now is
available in about 20 percent of the

MSOS cable coverage area.
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Reaching beyond traditional
boundaries takes
commitment

And you have to have that certain edge, that “go for the record” attitude that
sets you apart from the rest. That's AVO. For the Telecom industry we offer

an extensive line of easy-to-use, precision instruments that keep you winning,
race after race. We have an instrument to fit your requirements —

no matter what your game.

The MEGGER DET62D three terminal ground resistance tester,
features superior noise immunity to 40 V peak-to-peak and simple one touch
operation. The DET62D automatically checks for excessive current and voltage
spike resistances and noise interference that could give misleading results.
These key features provide a new level of accuracy for ground testing.

The BIDDLE 510B handheld TDR gives genuine universal
performance for short and long range cable fault locating applications.
Switchable settings allow for the testing of twisted pair and coaxial cables.
The innovative features of the 5108 TDR result in a versatile cable test
instrument that is remarkably easy to use.

BIDDLE 5108 The BIDDLE MBITE is a lightweight, compact tester to measure

impedance and dc voltage values for all lead-acid and nickel-cadmium cells
of less than 250 Ah capacity. With a test time of less than 30 seconds per
cell, the MBITE performs testing quickly and accurately without disconnecting
a single cell.

BIDDLE MBITE

AVO pushes the envelope of technology in the same way that athletes push
for the next record, the personal best that defines world class performance.
QOur flagship brands; BIDDLE®, MEGGER® and MULTI-AMP* have that
reputation, that distinction of being the best. We've been doing it for over
100 years and continue to define how the world does electrical testing

and measurement.

If you want to be at the top of your performance level, call AVO.

AVO INTERNATIONAL

4651 S. WESTMORELAND RD., DALLAS, TX 75237 1-800-723-2861 www.avointl.com
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DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 (888) 293 - 5856
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Technology

Cable AML |

Technology
surpassed only

by our

attention to

customer care.

Contact us today.

Tel 702.363.5660
Fax 702.363.2960
sales @cableaml.com
www.cableaml.com

Cable AML, the world leader
in broadband microwave. l

that this was going to lead to Internet and
all of the exciting things—I was just mak-
ing coils for a modem at that time.

1 also worked for Illinois Bell as a sum-
mer student studying how to locate cable
faults. My boss there, Joe Enenbach, was
an excellent mentor. He gave me one of
the best pieces of advice that anyone ever
did. He said, “Get involved in industry af-
fairs.” He was the chairman of one of the
major conferences, and in that conference
he gained great exposure, and that helped
him with his career. He urged me to do
the same thing.

I joined the Institute of Electrical and
Electronics Engineers, became very active
in the local chapter and have been active
in the IEEE ever since (31 years). While in
graduate school, | worked three summers
for Zenith in research and development
and received my Ph.D. from 11T in 1969.

Communications Technology: After
school, what were your first jobs?

Walt Ciciora: | had a job offer from Hughes
in radar in California and from Westing-
house in sonar on the East Coast but de-
cided to join Zenith full-time. Interestingly,
the first project | was involved in was on
digital processing of TV signals for scram-
bling, for subscription TV.

My boss at that time was Carl Eilers, who
by the way invented FM stereo, among
other things. The head of the research and
development department was Dr. Robert
Adler, who invented the TV remote control.

While working at Zenith, I taught elec-
trical engineering part-time in the evening
school at Illinois Institute of Technology. 1
taught courses such as Communications
Theory, Digital Logic Design and Basics of
Computers—this was fairly early in that
game. Zenith asked me to teach those
courses in-house because Consumer Elec-
tronics was interested in applying micro-
processors and computers to TV sets.

In 1977, 1 chaired the IEEE Consumer
Electronics Society convention. This was a
time when consumer electronics was grow-
ing, and that was quite an exciting conven-
tion. I was president of the IEEE Consumer
Electronics Society for two years.

At Zenith, we did a lot of early work on
teletext, and I chaired a number of stan-
dards committees. Zenith was having fi-
nancial troubles at that time. I realized
R&D was vulnerable because the “bean-

counters” see downsizing the department
as a way of helping the bottom line right
away. So we decided in our little R&D
group to build and sell a product, which
would pay our salaries and costs and, in
that way, protect our jobs.

What we did was build teletext products
for use in cable systems. The idea evolved
into several flavors. An interesting one was
delivering data in the vertical blanking in-
terval of satellite signals received at cable
headends using a box that we built. That
unit fed a character generator to drive the
rolling, scrolling, electronic program
guides at the time. Our group built teletext
set-top boxes for the Group W, Buena
Vista full-field teletext trials, and we also
built the Time teletext boxes.

About that time (1977), 1 started an
MBA program at the University of Chica-
go and finished it in 1979.

Communications Technology: About then,
didn’t you spend some time in the sales end
of the cable business?

Walt Ciciora: In 1981, 1 went to work as
director of sales and marketing for the
newly formed cable group at Zenith. My
boss was Jim Faust. The first year we had
sales of $80 million. That's at a time when
$80 million was a lot of money. We had
just Jim Faust and myself selling, and it
seemed that we lived on airplanes. That’s
also when 1 met most of my best friends
in the cable industry, going out there and
peddling Z-TAC set-top boxes.

Communications Technology: How did
you get involved with ATC?

Walt Ciciora: In 1982, Bob Rast talked me
into leaving Zenith to join ATC (known
today as Time Warner Cable). This was
his third attempt to get me to leave
Zenith, and finally I couldn’t resist. How-
ever, leaving Zenith after 17 years was
very difficult. But it was the second best
thing 1 ever did, career-wise.

A couple of years later, 1 actually was
paying more in income tax than my salary
had been at Zenith. Rast took “people
management” very seriously. He worked
very hard at interpersonal relationships
and staff development. I would have to
say he was one of the best bosses 1 ever
had, and he is a very good friend to this
very day.

One of my fondest memories of that
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time was that Tryg Myhren, then chair-
man of ATC, called me at my home just
as | was preparing to leave Zenith and
welcomed me to ATC. I've always
thought that was an incredibly nice
touch. Jerry Levin, who was at that time
in charge of HBO and also in charge of
Time Teletext, told me he read all of my
papers on teletext, and that made me
feel awfully good.

At ATC, the R&D department already
had begun working on an off-premise
converter. After I joined, additional pro-
jects were added: home security, wireless
home security, and the very first digital
audio system for use on cable and elec-
tronic program guides. We had an R&D
group of about 650 people, about half of
them doing software.

In 1983, I substituted for Bob Rast at
Montreux, giving a paper that he would
have given had he not been too busy at
the time. Frank Bias of Viacom, who at
that time was the U.S. cable representative
on the Montreux committee, was retiring.
He recommended that 1 take his place on
the executive committee, and I've been in-
volved in the Montreux Symposium ever
since. I'm certainly grateful to Frank Bias
for his recommendation.

The mid-'80s saw a lot of pressure to
raise stockholder value, and that brought
into question the need for an R&D divi-
sion for a cable company, so we shut
down the R&D group at ATC.

Of course, that’s a difficult thing to do,
and we did it just as it was about to start
filing patents on electronic program
guides and universal remote controls. And
so all of the current struggles over the
patents on electronic program guides
would have been quite different if we had
continued just maybe another year or so.

But, of course, folks who are being “let
go” aren't motivated to document their
work, and as a result, all of that excellent
work was lost. Other companies later filed
patents on electronic program guides.

Communications Technology: And that
led you to become involved with other im-
portant industry committees?

Walt Ciciora: Since Bob Rast came from
RCA and | came from Zenith, we both had
an appreciation for the importance of the
interface between cable and consumer elec-
tronics. Bob founded the Joint Engineering

Committee between the National Cable
Television Association and the Electronic
Industry Association before I came to ATC.

A year or so after I came to ATC, he
asked me to take it over. The two indus-
tries have very different and conflicting
priorities, so it's been a lot of hard work
forging a fragile relationship. I became
heavily involved in the NCTA Engineering
Committee at that time and met Wendell
Bailey, and I became good friends with
him and with his wife, Denise.

“little did we know
that this was going fo
lead to Infernet and
all of the exciting
things — | was just
making coils for
modem at that fime.”

l also chaired the NCTA Engineering
Committee for four years. In the Joint En-
gineering Committee, we developed some-
thing that the EIA called the Multiport.
This was a plug on the back of TV sets and
videocassette recorders (VCRs) that al-
lowed a descrambler or some other after-
market device to be plugged in. This was
very nicely accepted by the subscribers
who used the first prototypes. In fact, they
very strongly resisted giving them up after
the technical trials were over.

Cable operators had a modest problem
with the Multiport because there was
very significant remote control rental
revenue. Multiport was a threat to that.
Plugging the descrambler into the back
of the TV set meant that the TV set’s re-
mote control and tuner were able to
command which channels you watched;
thus, there was no need for a cable re-
mote control.

In 1989, ATC moved to Connecticut,
and I am very grateful to have been invited
to move there. While moving the family
with kids still in high school and college
was difficult, it was nonetheless a very
good move for my wife, the family and me.
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Communications Technology: How was
life back on the East Coast?

Walt Ciciora: I was the first chairman of
the CableLabs Technical Advisory Board—
1 did that for four years. I worked on the
GHz Cable System in Queens.

In 1992, the cable industry had imposed
upon it a Cable Act with the Leahy
Amendment. The Leahy Amendment re-
quired that consumers be able 1o watch
one program while recording another; sec-
ondly, that consumers be able to consecu-
tively record different programs on
different channels; and third, that they be
able to utilize special display features of TV
sets and VCRs, While it didn't say picture-
in-picture, that’s what it actually meant.

So the Joint Engineering Committee got
a new mission. [nitially the consumer side
insisted, “Why doesn't cable just not scram-
ble?” That certainly would have solved all
of the problems from their perspective. The
cable side said, “Why doesn't the consumer
side just make monitors?” That would have
solved the problem from the cable side.

But both of these are deadly approaches
to the other business and would be ab-
solutely devastating. So one of the major
goals that we had in the Joint Engineering
Committee, after the 1992 Cable Act, was
to avoid onerous restrictions on scram-
bling. We already had a law imposed on
us that said broadcast basics could not be
scrambled. So we were very concerned
that law might be extended to other areas
of the cable spectrum and would do seri-
ous damage to the cable business.

Our goal was simply to avoid a train
wreck. Now, one of the problems when
you try to avoid a train wreck is that there
are no sparks. This was a relatively diffi-
cult and thankless job, with hardly any
visible results. Because we were success-
ful, we avoided that train wreck.

Communications Technology: How did
you get into full-time consulting?
Walt Ciciora: In 1993, I left Time Warner
to enter into the consulting business,
which took off immediately. | was quite
surprised, in fact astonished, at how
quickly the business grew. Actually, 1 did
better financially, from the start, than at
my previous job.

One goal 1 did fail with was to slow
down and travel less. I've been doing
more than 100,000 miles on United every
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year since that mileage-plus program
started, and that includes the last five
years that [ have been consulting.

Communications Technology: What about
some of your most recent projects?

Walt Ciciora: While still at ATC, | wrote a
pamphlet called “Introduction to Cable
Television in the U.S.” After leaving Time

Warner, | updated it for CableLabs. It was
one of CableLabs’ biggest sellers, still on
its Web site.

Morgan Kaufmann Publishers saw it
and asked me if I'd be willing to make it
into a book. [ insisted on a co-author. |
was not going to write a whole book my-
self. Dave Large and [ both were starting
consultants at that time, so we thought
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that writing a book would be a great way
to fill the dead time between clients—ex-
cept that there was no dead time.

The good news was that the consult-
ing business took off immediately, and
the bad news for the book was that there
was no time to write it. After a year, the
publisher thought maybe we needed an-
other co-author, and we invited Jim
Farmer on board. Now all three of us are
pleased that the book is finally out, Mod-
ern Cable Television Technology, Video,
Voice and Data. It appears to be very
well-received.

Currently, | am doing expert witness
work on patent cases and other cases as
well. Right now, I'm doing a wide variety
of consulting for different clients and
having some fun with “board work” and
“technical advisory board work.” | serve
on the boards of four companies: Micro-
tune; EnCamera, which is a start-up;
Matchmaker Media, another start-up;
and Millennium, a third start-up. | serve
on the technical advisory board of
Com?21, Stellar One, MCSI, MultiChan-
nel Communication Sciences Inc. and a
couple of others.

EnCamera is a technology for compati-
bly including up to 4.5 Mbps of data in an
NTSC signal without impairing its use as
a TV signal. I've been working on this
with Ted Hartson and Bob Dickinson. We
started this about three years ago, and we
now have prototypes up and running in
Ted's Scottsdale, AZ, lab.

We have acquired a 25 kW channel-4
transmitter that actually was on the air
just a few months before in Tucson, AZ.
Its an RCA, probably about 20 or 30 years
old, but there are still a lot of them in use
right now. We also acquired a 1 kW chan-
nel-61 transmitter, which just last May
was on the air in Maui.

We're having a lot of fun and engaging
in some really interesting technology. It's
been a great education also in the entre-
preneurial route in trying to get money
to fund a company and so forth. It's been
quite an interesting and challenging ex-
perience.

Communications Technology: Walt, you
have had so many accomplishments in your
life already. Which one do you view with the
greatest satisfaction?

Walt Ciciora: [ would have to say the
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proudest accomplishment in my life was
with my wife having four children, now
all married, homeowners, taxpayers and
good citizens. We have four grandchil-
dren. Grandchildren are something real-
ly fantastic.
My proudest technical recognitions

have been as a Fellow of the IEEE, a Fel-
low of the Society of Motion Picture Engi-

neers and, of course, a Fellow of the Soci-
ety of Cable Telecommunications Engi-
neers, | was awarded the Vanguard Award,
12 patents with several more pending and,
finally, that book. CT

Rex Porter is editor-in-chief of “Communica-
tions Technology.” He can be reached via e-
mail at tvrex@earthlink.net.
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a small “x” in chalk on a particular com-
ponent of the machine and stated confi-

dently, “This is where your problem is.”

The part was replaced, and the machine

worked perfectly again.

The company received a bill for $50,000
from the engineer for his service. They de-
manded an itemized accounting of his
charges. The engineer responded briefly:
“One chalk mark, $1. Knowing where to
put it, $49,999.” It was paid in full, and
the engineer retired again in peace.

A pastor, a doctor and an engineer
were waiting one morning for a particular-
ly slow group of golfers. The engineer
fumed: “Whats with these guys? We must
have been waiting for 15 minutes!”

The doctor chimed in, “I don’t know,
but I've never seen such ineptitude!”

The pastor said, “Hey, here comes the
greenskeeper. Let’s have a word with
him.” After a pause, the pastor asked the
greenskeeper: “Hi, George. Say, what's
with that group ahead of us? They're aw-
fully slow.”

The greenskeeper replied, “Oh, yes,
that’s a group of blind firefighters. They
lost their eyesight saving our clubhouse
from a fire last year, so we always let them
play for free any time.” The group was
silent for a moment.

The pastor said, “That’s so sad. I think 1
will say a special prayer for them tonight.”

The doctor added: “Good idea. And I'm
going to contact my ophthalmologist
buddy and see if there is anything he can
do for them.”

Finally, the engineer said, “Why can't
these guys play at night?”

All the girls in a high school gym class
were lined up against one wall, and all the
boys against the opposite wall. Every 10
seconds they walked toward each other
until they were half the previous distance
apart. A mathematician, a physicist and an
engineer were asked, “When will the girls
and boys meet?”

The mathematician said, “Never.”

The physicist said, “In an infinite
amount of time.”
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The engineer said, “Well, in about two
minutes they’ll be close enough for all
practical purposes.”

Three engineering students were gath-
ered together discussing the possible de-
signers of the human body.

One said: “It was a mechanical engi-
neer. Just look at all the joints.”

Another said: “No, it was an electrical
engineer. The nervous system's thousands
of electrical connections prove that.”

The last said: “Actually, it was a
civil engineer. Who else would run a
toxic waste pipeline through a recre-
ational area?”

An architect, an artist and an engineer
were discussing whether it was better to
spend time with one’s wife or a mistress,

The architect said he enjoyed time with
his wife, building a solid foundation for
an enduring relationship.

The artist said he preferred to spend
time with his mistress because of the pas-
sion and mystery he found there.

The engineer said, “I like both.”

“Both?” asked the other two.

“Yes, both,” the engineer continued. “If
you have a wife and mistress, they will
each assume you are spending time with
the other woman, and you can go to the
lab and get some work done.”

An engineering student was walking
across campus when another engineering
student rode up on a shiny new Harley.

“Where did you get that?” asked the
first engineer.

The second engineer replied, “Well, I
was walking along yesterday minding my
own business when a beautiful woman
rode up on this bike. She threw it to the
ground, took off all her clothes and said,
‘Take what you want.”

The second engineer nodded approv-
ingly and said: “Good choice. The clothes
probably wouldn't have fit.”

Maybe my wife is right. C

Ron Hranac is senior vice president of engi-
neering for the 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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FOCUS ON
By Justin J. Junkus

The Convergence

Ot Switched and IP Telephony

The Future Is Closing In

few months ago, | observed that serious entrants into the telephony market need to

deploy circuit-switched technology now fo capture the market of feature-conscious con-

sumers. Before Internet protocol (IP) telephony can flourish, the technology must evolve fo dlose

the feature gap, and those changes are coming.

A word of caution, though: These
changes are on the engineers’ and devel-
opers’ desks now, but they won't be in
the field for another three to five years.
When they are ready for prime time, cir-
cuit-switched technology indeed will give
way to an IP telephony alternative, but
the cable industry cannot afford to wait
for this to happen.

It's all about features

The market, rather than technology, dri-
ves the near-term implementation of cable
telephony. Becoming a player in telecom-
munications requires an operator to have
a feature-rich telephony solution today. In
the longer term (three to five years), con-
tinuing to play in the telecommunications
arena will require an operator to have a
flexible, hardware-independent environ-
ment for feature creation and mainte-
nance, as well as a full-featured service.

Today’s IP telephony solutions cannot
yet provide that environment. Circuit-
switching is the only viable choice we
now have to give our customers what
they want.

By the first third of the next decade,
however, products that have roots in the
data industry will give IP telephony the
capability of defining user features in a
distributed, software-driven architecture.

Such an architecture makes feature
changes easy to implement—essentially,
just a few lines of new code in a server
on a network change the feature for
every subscriber served by the telepho-
ny provider.

Circuit-switched telephony systems
based upon hardware-driven networks
simply do not have the flexibility to rapid-
ly change or deliver new features across
an entire installed base of switches.

Directory assistance

A key element of this distributed, soft-
ware-defined architecture is a directory
database.

Directories keep track of network “ob-
jects,” such as telephony features, access
privileges, customer information or billing
rates. They reside on one or multiple
servers in a network. (Start thinking Inter-
net here.)

The use of such a directory to support
an application is called the directory ser-
vice. Although each directory provides a
specific service, certain information may
be common between directories and ser-
vices, such as the subscriber name.

You can gain a great degree of flexibility
by allowing separate directories to share
certain common entries. For example,
imagine the phone, electric, gas and cable

@Al EPHONY

companies all having the most current
name, address, phone number and home
appliance inventory in the same fields of
databases with a common format, which
could be accessed by each utility.

Think of how easy it would be to add
new services involving Internet control
of multiple home appliances. Even if
you just consider telephony applica-
tions, life would be easier for con-
sumers if a centralized server could
coordinate their cellular and land-line
phone numbers across service providers
for “find me” service and end-of-period
billing. One call could provide address
or other changes for multiple service
providers.

This sharing between directories is
called a “global directory service.” Such
flexibility would require cooperation be-
tween service providers, but it also
would require a standard for directory
structure that multiple vendors and ser-
vice providers could accept. We'll talk
about standards later, but for the time
being, let’s assume that both issues can
be solved.

Policy servers

Now, let’s allow the global directory ser-
vice to communicate with another data-
base containing a set of rules that specify
what privileges are associated with specif-
ic entries in the global directory. An exam-
ple might be that Joe Cablesub is entitled
to forward calls from his home to his
business phone number between 8 a.m.
and 5 p.m. each day. The computer con-
taining this second database is called a
“policy server.” You may be starting to see
the potential here.

Today, IP telephony provides a call rout-
ing mechanism that is an alternative to
the public switched telephone network
(PSTN). Routing is all it can provide
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because features reside in a lelecommuni-
cations switch. If the routing functionality
of IP telephony could be combined with
policy-based decisions coming from
servers distributed on the Internet, IP tele-
phony could provide the equivalent 10
switch features.

The big difference between using a
policy-based network for feature deliv-
ery and using a conventional switch is
that policy-based network decisions

“Becoming a player
in telecommunications
requires an
operator to have
fullfeatured
telephony solution
today.”

are made at a computer (think comput-
er in the Internet) that is independent
of any telecommunications switch. Fea-
tures can be added 1o subscribers’ In-
ternet phones at the policy server by
associating them with the phone’s In-
ternet address. Furthermore, the fea-
tures can be combined or changed at
the centralized policy server, provided
the changes are made by the authorized
network manager.

Standards

To reach this ideal situation, we as-
sumed that standards issues were solved.
This is the biggest obstacle to implemen-
tation today. The data industry, particu-
larly the part of it that serves large wide
area networks (WANs), has been work-
ing on a standards solution to glohal di-
rectory services since 1988. The first
attempt is X.500.

X.500 specifies how information in a
directory is referenced and organized. 1t
describes a “schema” for information
that applies across different types of
computer hardware and software, simi-
lar to a business form with boxes for
specific entries. 3
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It provides a way to secure informa-
tion against unauthorized access, speci-
fies the types of operations that may be
performed on data in the directory, and
defines how a directory service could be
maintained across hundreds or thou-
sands of servers.

The problem is that X.500 is too com-
plicated. It requires too much code to run
on many servers. Worse yet, it doesn't
work well with transmission control pro-
tocol/IP (TCP/IP), which is the protocol
for the Internet.

In an effort to remedy the problem,
software developers created the light-
weight directory access protocol
(LDAP). As the name suggests, LDAP is
a watered-down version of X.500. It
began as a way for smaller computers
to communicate with the large ma-
chines needed to hold the X.500 code,
and it has evolved through three ver-
sions to a self-contained protocol for
directory access.

For now, server vendors cannot agree
on standard implementations of LDAP
on their products. Because of the com-
plexity of X.500, it is not acceptable for
widespread use on communications di-
rectory servers, either. Several task-
forces are attacking the problem, and
eventually consensus or de facto imple-
mentation by a predominant vendor
will solve it. When that happens, fea-
tures and flexibility will become part of
IP telephony.

For the time being, IP telephony is
well-suited to application on the network
side of a telecommunications switch,
There, it can provide economical call
completion over managed networks where
quality of service (QoS) problems have
been solved.

In the meantime, technical people in
cable have some time to learn new tech-
nologies. If you aren’t data proficient, it’s
not too soon to learn about networks,
servers, databases and packets. For tele-
phony and any other new service, these
technologies are the future. Cy

Justin Junkus is president of KnowledgeLink,
a consulting and training firm specializing in
the cable telecommunications industry. To
discuss this topic furthes, or to find out more
about KnowledgeLink, you may e-mail him
at jjunkus@aol.com,
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RETURN
By Jennifer Whalen

Thomson, Toshiba Win
“High Five” from CableLabs

. though it's taken three years of hard work by vendors and operators alike, the fruit of
8 that labor is starting to show. In early March, Thomson and Toshiba became the first cable

' modem makers fo win the “CableLabs Ceriified” seal of approval.

The cable industry smartly identified the
need to deliver cable modem services over
an open, standards-based platform. But
many have criticized the time it’s taken to
move cable modems through the certifica-
tion process, verifiying that the modems
comply with the Data Over Cable Service

| Interface Specification (DOCSIS).

CableLabs defended its process. “It’s a
monumental industry move to get from
specification to product in three years,”
said Rouzbeh Yassini, executive consultant
with CableLabs, at a recent briefing in
Denver. “It’s like peeling an onion layer by
layer, and we've cried as we've peeled the
layers. We must make sure that the soft-

ware interoperability is right, that the
physical layers are right, and that the net-
work management is right before award-
ing certification. This ensures the quality
of the specification is maintained.”

Brian Roberts, president of Comcast,
agreed.“l was quite pleased that we said
we had to have 100-percent compliance. If
we have to take a little heat, its worth it to
have a compatible product.”

Certification Process

Although eight companies are shipping
modems built to conform to DOCSIS (see

-
T ——
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table), only two—Thomson and Toshiba
—have achieved that magical certification
“High Five” in the six-step process of
shipping a DOCSIS-certified modem.

The process is tough. Vendors must
comply with more than 1,000 line items in
the spec, explained Yassini, and put their
modems through four sets of interoperabil-
ity lab tests as well as MSO field trials. The
alpha, beta, field, and demo labs test
everything from data throughput to net-
work management to application perfor-
mance. CableLabs also tested the Thomson
and Toshiba modems against headend
equipment from four manufacturers.

Why bother?

Why devote such an exhaustive effort
to compliance? Cable learned from telco
mistakes. Early attempts by telcos to
launch residential data services, such as
integrated services digital network
(ISDN), failed because initial deployments
were proprietary, networks didn’t interop-
erate, and customer premise equipment
(CPE) was costly and scarce. By tackling
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interoperability up front, engineers will be
assured that the high-speed data networks
they design will be compatible with the
retail CPE that's available as well as with
the cable modem termination systems
(CMTS) needed in headends. CableLabs
has not yet certified any headend systems.

What's Next?

Winning the “CableLabs Certified” seal
will make it easier for vendors to obtain
retail outlets for their modems. “We need
a national standard for retail distribution,
said Carl Bruhn, general manager of RCA

»
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Broadband for Thomson Broadband Tech-
nologies. He reported that Thomson is
talking with Best Buy, Circuit City, Sears
and RadioShack about retail distribution.

If cable modems succeed in the retail
market, you the engineer would benefit
because billions of dollars in capital spent
on CPE would be freed for other uses.
“That money could be used to accelerate
network upgrades and create new content
that other ISPs can’t provide,” Bruhn said.

Moving to retail won’t be easy. Cable
gear historically isn't sold via retail, and
plant upgrades vary by city and operator.
So, it’s hard for customers to know if ser-
vice is even available where they live. Still,
Bruhn thinks the move to retail is worth
the effort. “If we get retail on our side,
we'll be a real force against the RBOCs
(regional Bell operating companies) and
the DSL services coming out.” Cq

Jennifer Whalen is editor of “Communica-
tions Technology.” She can be reached at
(301) 340-7788, ext. 2057 or via e-mail at
jwhalen@phillips.com.
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DATA
By Terry Wright

New Services on Your Network

n the February 1999 “Data Game,” | pontificated on the “madness, magic and reali-

ty" of broadband network management and the need for enhanced network integrity

fo support high quality, reliable broadband-based advanced telecommunications services.

However, other than identifying the need
for proactive (vs. reactive) capability and
outlining the critical success factors in
broadband network management, I didn't
get into significant depth in detaited capa-
bilities and management scenarios.
Because I believe proactive network
management will continue to be one of
the most, if not the most, critical chal-
lenges for the cable industry, it seems ap-
propriate to expand on the theme by
examining some of the issues you'll face

when deploying new telecommunications
services on your network.

A question of perception

Let’s begin with the 100,000-foot view.
The success of advanced telecommunica-
tions services over broadband will depend
largely on customers’ perceptions of the
reliability, performance and integrity of
any services they consume

According to Webster’s New World Dic-
tionary, Third College Edition, perception’s

primary meaning is “a) the act of perceiv-
ing or the ability to perceive; mental grasp
of objects, qualities, etc. by means of the
senses; awareness; comprehension; b) in-
sight or intuition, or the faculty for these.

When it comes to customer perceptions
of telecommunications services, as is the
case in many things, perception is reality. 1
contend, however, that much of cus-
tomers’ perception of telecommunications
services depends on their expectations of
those services—that is, the importance of
those services to them.

For example, people tend to view the
telephone as a very important service that
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they expect to be available all the time
Why? It certainly isn't because telephones
arc important; it's because telephones are
tools that enable people to communicate
with just about anyone, any time. Reliance
on telephony services has become second
nature because of its reliability, cost profile
and consistency.

Contrast the importance of telephony
services with that ol traditional entertain-
ment, and it's easy to sec why the addition
of just telephony service to cable’s portfo-
lio imposes new requirements on cable
network management.

For instance, if a few seconds’ worth of
artifacts or frozen Moving Pictures Ex-
perts Group (MPEG) frames corrupt the
ball game, no one views it as a life-threat-
ening event. However, if people can't
reach the ambulance or police on the
phone when they need to, it's a different
story altogether.

Adding myriad interactive multimedia
services 1o cables services suite will only
impose greater demands on broadband
network management capabilities.

These advanced telecommunications

services on cable, if perceived as highly re-
liable and consistent value propositions,
stand a very good chance of following the
telephony services path. Eventually, these
services will become second nature, em-
hedded into our lives as tools upon which
we increasingly rely.

The real point here is that the integrity
requirements (and by default, your re-
quired network management capability) of
an entertainment-only network differ
greatly from those of an interactive multi
media network delivering entertainment,
voice, video-conferencing, home security,
education, home-to-office connection, and
other services over the same wire.

Latency

We don't have the space here to explore
all the issues associated with how new ad-
vanced telecommunications services will
impact your network and network man-
agement sysiem requirements. One issue
that you will experience in deploying sev-
eral of these advanced broadband services
is the concept of latency.

telecommunications and compuling jar-
gon, latency generally has to do with the
regularity of something, such as the ar-
rival rate of video frames in a video
streaming application. If the latency is too
high in this case, then the viewer may not
perceive full motion video.

Minimizing latency for such an applica-
tion involves the behavior of many func-
tions within the underlying network
infrastructure between the source and
consumption points. For example, the ac-
cess methodology by which cable modems
introduce and remove information from a
cable network medium must ensure ac-
ceplable latency between the cable
modem termination system (CMTS) and
the cable modem.

If the source (server) of the streaming
content resides on the headend local area
network (LAN), then you need to make
provisions to ensure that streaming video
packets do not get stuck behind someone’s
e-mail or batch file transfer. If the source
server resides beyond the headend some-
where in cyberspace, then the path be-
tween the distant server and the LAN-side

Latency can be a confusing term. In
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Cheap Splitters Can Add Hum

FROM

T HE

By David Devereaux-Weber

To Your Network

had been having a problem with hum in the video in one of our student housing build-

ings and posted a message to the List fo help me find a solufion. A series of of least o

dozen messages followed, from Al Hamilton, Poge Smit, Ron Hranac, John Fleetwood, Bill Naivar,

Sean Bristol, Steve Allen and Jim Kuhns. Because the thread is too large to publish, I've induded

only my summary here, edited fo fit.

Asking this question here helped me to
understand the problem more clearly; the
responses have been very useful. Here’s
what I have learned:

Power potential differences

In a trunk or feeder line, it is not un-
usual to find differences in power poten-
tial along the line. Line amplifiers,
splitters, directional couplers and sub-
scriber taps essentially low-pass filter the
power down to the power distribution
components (power input, output or
throughput and so on). This causes no
hum in the TV signals.

In products for indoor applications, the
competition to reduce cost has been
strong. Because indoor components don't
need power distribution capability, some
manufacturers remove the components
that support power distribution. If you
make passives and your competitor cuts
out components to reduce cost, you can
lose market share to your competitor if
you don't follow suit.

As a result, we see a number of splitters
and directional couplers that have no ca-
pacitor in series with the input side of the
toroidal transformer. In most cases, that
isn't a problem.

However, when there is a difference in
power potential between two points,
and when the coax cable is bonded to

the power ground in both locations (as
required by code), the coax outer con-
ductor is in parallel with the power neu-
tral wire—some 60 Hz power flows
down the coax.

If there is no input capacitor, the
toroidal transformer (which acts like a
transformer at frequencies above 1 MHz
or so) may have a lower impedance at 60
Hz. Thus, some 60 Hz power current also
will want to travel to the center conductor
and down to the other end of the coax.

Saturation

These toroidal transformers are very
small, made with thin wire, which is just
fine for cable TV signals. However, the
level of 60 Hz power current flowing
through them can approach the point
where an increase of some amount of sig-
nal on the input side of the transformer
does not result in a corresponding in-
crease on the output side—the trans-
former “saturates.”

When this happens, the cable TV sig-
nal, which is trying to get through, is re-
duced. This reduction coincides with the
shape of the sine wave of electric power.
This puts hum in the picture.

When a TV carrier has hum, it can’t be
filtered out. The amplitude of the TV car-
rier increases and decreases with the low
frequency signal. When you measure the

S CTE

hum of a carrier, you don't measure the 60
Hz voltage on the cable; you measure the
amount that the TV signal increases and
decreases because of hum. Without a lot
of effort, it's impossible to undo the effect
of hum. The only way to stop hum is to
go to the source.

In this case, if you can stop the 60 Hz
current from going through the toroidal
transformer to the center conductor, you
stop the saturation of the transformer and
prevent the change to the TV signal. That’s
what the capacitor does.

The solution

To get the capacitor, buy splitters and
directional couplers with them. They
probably will cost a nickel or dime more,
but when you've gotta have 'em, you've
gotta have 'em.

By the way, wherever | have said “TV
signal,” you also can insert “data signal.”
Also, | have mentioned only the input side
of devices. Saturation also can occur on
the output side (in the tap ports to a
home, for instance).

After I wrote this, 1 installed a different
directional coupler, which reduced the
hum from 11 percent to 1 percent. Ct

Dave Devereaux-Weber, PE., is a network en-
gineer at the University of Wisconsin-Madi-
son. He is a senior member of the SCTE, and
he can be contacted via e-mail at
djdevere@facstaff.wisc.edu.

Get on the List

To get on the SCTE-List, send the mes-
sage: subscribe scte-list your name

If you are Alfred E. Neuman of Mad
Magazine, you would e-mail the com-
mand subscribe scte-list Alfred E. Neu-
man (o the address:
listserver@relay.doit.wisc.edu.
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Pay-for-Performance Programs

SCTE ONSE:EENECR:
By Alan Babcack

n today's workplace, managers constantly look for ways to increase proficiencies. Even in

this day of record employment levels, growing profits and a bullish stock market, com-

panies want fo do more with less. The drive to improve efficiencies in the workplace is changing

the way many cable operators hire and promote in the technical workforce.

In years past, employers hired entry-level
installers from electronics trade schools,
the building trades and so on. As in-
stallers learned the ropes, they became eli-
gible for promotion.

Promotions came quickly because of
high attrition at all levels of the organi-
zation. Promotions usually filled vacan-
cies at higher levels. Promotions often

hinged on seniority, job performance or
education—though not necessarily in
that order. The new technician then
would learn the job after receiving the
promotion.

The ineffectiveness of this process is
clear, and many companies are modifying
their hiring and promotion strategies to
speed the time to competence.

Pay-for-performance

For many companies, the way to im-
prove this situation is a “pay-for-perfor-
mance” program. Such a program
establishes specific guidelines for individ-
uals to meet prior to advancing in posi-
tion or pay level. Hiring practices usually
are part of these programs. New hires may
need to meet specific job performance re-
quirements to become full employees.

Some companies use Society of Cable
Telecommunications Engineers training
and certification as integral t00ls in these
programs to train and recognize compe-
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tency in certain job skills. Let’s take a look
at how such a program might work.

Let’s assume that Company X has mul-
tiple cable systems across the country and
has deployed circuit-switched telephony
in some markets. The company has begun
high-speed data trials and plans to intro-
duce Internet access service within a year.

The company has traditional job classi-
fications, including installer, service tech-
nician, maintenance technician, fiber
technician and headend technician. When
a position opens, technicians apply, and
someone moves up. Training is on the job,
after the promotion.

Encoumge everyone to improve

Looking at a new model requires some
assumptions. First, assume there are no
restrictions on the number of technicians
within a specific job classification. This is
significant because of such limiting factors
as finances or labor contracts.

Next, assume a willingness 1o let all
employees increase their responsibility. In
other words, each installer needs to gain

the skill 1o maintain the synchronous op-
tical network (SONET). This can't happen
overnight, but the possibility must exist.

Making it happen

The company needs to develop a career
path that spells out specific steps to take.
This requires thorough analysis of each
job grade along the path. List all the job
competencies needed at each level. Enlist
the help of supervisors and other depart-
ment heads (customer service, dispatch,
sales and so on) 1o create an exhaustive
list of competencies for each job.

Next, determine how to verify that an
individual can perform as expected in
each competency. These measurements in-
clude a variety of t10ols, such as indepen-
dent certification testing, course
completion scores, on-job quality assur-
ance and supervisor observation.

To assure that all employees have equal
opportunity for advancement, the compa-
ny needs a plan for training. Various
forms of training are available, including
correspondence courses, videotapes, inter-

nally developed and presented classroom
training, vocational or post-secondary in-
stitutions, and other training forms.
Training must fit the job skills needed
and be appropriate for the audience. A
company probably wouldn't send an in-
staller 1o the community college for train-
ing in finance just because the job
requires balancing daily cash collections.
Laying out the expectations for the pro-
gram prior (o announcing it to employees
requires significant work. This prelimi-
nary work needs to exhaustively identify
competencies at each level, which then
form the basis for the entire program.
These competencies become the goals,
and all other training and measurement
1ools establish the road to those goals.
Next month, [ will examine integrating
specific training and certification programs
with a pay-for-performance plan. Ct

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be reached via
e-mail at ababcock@scte.org.
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People Want Freedom of

° INDUSTRY PERERGECHBASS

anning

Choice in Broadband Services

e recent celebration of 50 years of cable confirms a couple of things. First is the pri-

macy of felevision as the American pastime, world portal and companion; se

the unprecedented choice it offers.

Cable has enhanced the quality of the TV Consumer demand
experience in ways that deliver more choice,
more channels, better pictures and sound,
and more information. Choice certainly was
a theme last year at the Western Cable Show;
with vendors making new choices available

1o both consumers and operators.

cess to information. They want ease

cond is

For consumers, choice is a simple
issue—getting what they want at a price
they're willing to pay. Consumers want
better pictures and sound, and instant ac-

of

use, low price points and compatibility.
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Along with new services, consumers have
new expectations, especially for uptime,
customer response and help desk support.

Consumers are seeing a proliferation of
cable modem services, from telecommut-
ing and games to music and videos. A
choice of cable modem products will
soon show up in the retail space. And
frankly, choice extends to the competitors
vying to provide consumer services.

To succeed in today’s market, cable op-
erators are extending their offerings be-
yond traditional video programming to
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include high-speed data and phone ser-
vices over the same infrastructure. New
consumer choices mean new decisions for
operators, especially concerning how to
provide the services.

Obstacles to advancement

The promise of wide-open band-
width—created by plant upgrades—

already is being eroded by new chan-
nels and bandwidth needs. Operators
need 1o worry about their network ac-
cess points, backbone providers and
the amount and network location of
their caching. They have to decide
whether to provide full Internet access
or to adopt a limited, “walled garden™
approach.

e
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The network operators also have to con-
front issues such as free access for data ser-
vice providers, digital must-carry, modular
set-top boxes and cable modems in retail.

Choice also brings new opportunities,
including new revenues, for operators. A
high-speed data provider can market its
services to businesses as well as to con-
sumers, Operators can offer virtual pri-
vate networking (VPN) for work-at-home
applications and hosting business sites.
They can offer one-stop shopping for a
consumer’s video, voice and data needs.

“The promise of
wide-open
bandwidih — created
by plant upgrades —
already is being
eroded by new

channels.”

Interactive TV (ITV) is one of those
harbingers of greater choice. Yes, ITV. The
once over-hyped, under-delivered promise
of four or five years ago is back, and this
time it’s becoming reality.

Whats different? First, the definition of
“interactive” has evolved. Where the sys-
tems of the past brought an onslaught of
choice, we now see more focus on the
types of interactivity the customer actually
wants. An electronic programming guide,
for example, is a highly desirable, if sim-
ple, form of interactivity. The watchwords
of today’s offerings are “a la carte,” “mod-

ular,” “integrated” and “choice.”

Cable comes of age

The maturing of the industry’s vision
for ITV has led companies 10 take a more
pragmatic approach. Operators such as
TCl are focusing on rolling out systems
across the United States that provide in-
cremental value, rather than being pro-
moted as the be-all, end-all. As a result,
operators can deliver on their promises—
promises that include more choices.

Consumers and operators aren't the
only ones facing new choices. Traditional
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7 @ = - ' cable vendors as well as newcomers such

£ @ ';:h::': as Microsoft have to deal with the com-

MEGA HER-’Z ® LEAMING INDUSTRIES | plexity of the changing market.

| We can't focus just on the delivery of
Established 1975 video services. Data and voice services are
’ becoming equally important. We see ven-
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| Interface Specification (DOCSIS) 1.0-com-
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— Subscriber management and billing sys-
tems also must be able to support a new set
of diverse services for systems with a wide
range of devices. Beyond that, the operators

’ themselves must have the infrastructures to

support new devices such as cable modems
and telephones—and it's the job of the ven-
dors to ensure that extensibility.

| Infegrated future

For Microsoft’s part, we have listened to
our customers and are responding with a
software foundation that allows cable oper-
ators to exercise their choice of hardware,
software and services. There is no “one size
| fits all” solution, as the Western Cable

Ve 2 Show demonstrated. The key is to find the
a. ' e l i right combination of building blocks for
the operators to build a business.

One thing is clear: Choice brings a
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and outside plant operations I

creasingly sophisticated customers. Cy
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| 805/389-9800 Fax 805/389-9808 « e-mail: sales@rifocs.com http.//www.rifocs.com ]0’"1 Canning is cable markeu'ng manager at
Microsoft. He can be reached via e-mail at
Reader Service Number 48 | jecanning@microsoft.com.
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DBS vs. Cable

A Fight
You (an't Afford
To Miss

By Doug Larson

ave you ever seen Sugar Ray Leonard fight? In his prime, he was unstoppable, win-

ning five world boxing titles in five weight classes. His success, in large measure,

stemmed from an ability to dissect his opponents’ weaknesses and devise a sirategy to defeat them,

For the past 50 years, cable has been the
Sugar Ray Leonard of the multichannel
video programming market. We have gone
head-t0-head with heavyweights and
lightweights alike and emerged virtually
unscathed each time.

These days, however, we're facing an
opponent the likes of which we've never
confronted before. And while we're still
winning the fight, direct broadcast satel
lite (DBS) providers are giving us a run
for our money. It’s the ultimate prizefight,
and with millions of your subscribers and
dollars on the line, you no longer can af-
ford to dismiss DBS

In this corner, weighing in a ...
Following a series of mergers valued at
more than $+ billion, DBS has emerged a
leaner, stronger industry prepared 1o go
the distance with cable. EchoStar struck
first when it acquired the satellite assets of
American Sky Broadcasting, a joint ven
ture between MCl WorldCom Corp. and
News Corp., in November 1998. Hughes
Electronics followed suit in December
with a definitive merger agreement 1o ac
quire the business and assets of United

States Satellite Broadcasting Company in a
transaction valued at approximately $1.3
billion. Before the dust could settle
Hughes reached an agreement to acquire
PrimeStar, the second largest DBS compa-
ny in the United States, with 2.3 million
subscribers.

By helping to establish economies of
scale and operational efficiencies, these
mergers will accelerate an industry that al-
ready is in the midst of boom times.

Steve Bloom, a DBS analyst and president
of Tellus Venture Associates, says, “The fi-
nancial community has taken a much more
positive view of DBS in the last few months
as the industry has rationalized.

Michael S. Alpert. a DBS analyst and pres-
ident of Alpert & Associates, a Washington,
D.C.-based consulting firm, says, “You now
have two DBS plavers with the resources to
aggressively pursue the market.”

Jimmy Schaceffler, a DBS analyst and
chairman of the Carmel Group, also notes
the changes, saying: “When a DBS provider
gocs 10 a programmer (o negotiate a new
programming deal. it will have more clout
in the marketplace. This may very well find
its way (0 consumers in better value for the

service and the product

DBS controls only 9.2 percent of the
market, but while cable growth has slowed
to about 2 percent annually, DBS is going
through a double-digit growth spurt.
EchoStar, the fastest growing DBS provider,
added approximately 900,000 subscribers
in 1998, a 30-percent increase over num-
bers it posted in 1997, 10 bring its sub-
scriber base to 2 million customers
DirecTV added 1,157,000 new subscribers
in 1998, a 15-percent increase over its 1997
numbers, and will boost its subscribers to
more than 7 million with its purchase of
PrimeStar. All 1old, DBS weighs in with
more than 9 million subscribers
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You may not be worried by these num-
bers because you assume this growth is
confined 1o DBS traditional niche mar-
ket: unpassed rural communities. Think
again. According to Yankee Group re-
scarch compiled last year, 55 percent of
DBS subscribers now live in metropolitan
markets passed by cable

“We're 4-1/2 10 5 years into the prod-
uct, so we're at a different life stage,” says
Bruce Leichtman, director of media and
entertainment strategies at the Yankee
Group. "The low-hanging fruit was the
rural audience as well as the cable-haters.
We're past that state.”

According to Leichtman, DBS is ap-

proaching 40-percent penetration in un-
passed markets and ultimately will reach
cable-type penetration numbers there
This market represents only 8 percent of
the total U.S. population, however, and
DBS now is going after the other 90 mil
lion customers passed by cable

While our digital counterpunch is keep-
ing cable TV competitive, some operators
arc finding that there’s not always a pot of
gold on the other end of the digital pipe.
According 1o rescarch conducted by
SkyREPORT in 1998, DBS subscriber
numbers in certain markets actually have
been boosted by digital cable launches.

Cable’s cause certainly will not be aided

by DirecTV and EchoStar’s recent acquisi-
tions, which boost their channel capacities
to 500 and 370, respectively. Moreover,
through its AskyB acquisition, EchoStar
gains satellites at the 110° west longitude
orbital slot, enabling the company to pro-
vide continental U.S. coverage.

Tag-teaming with the telcos

In an cffort to boost subscriber num
bers, DirecTV and EchoStar have pulled
local phone companies into the ring
with them.

“We sec the telephone companies as
being a key component in growing our sub-
scriber base,” says John McKee, DirecTVs
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Photo courtesy of Space’Systems/Loral

Satellites such as this one built by Loral represent the heart and soul of DBS.

vice president of special markets and dis-
tribution. He adds that it will take time
for the phone companies to establish a
beachhead in the video programming
market, but that more partnerships such
as these are on the way.

DirecTV currently has partnerships
with wireline telcos Bell Atlantic, South-
western Bell, GTE and Cincinnati Bell,

and wireless TV operators CS Wireless,
Wireless One, Omnivision, American Tele-
casting and Heartland Wireless Communi-
cations. EchoStar recently began to
explore these markets in a multiple
dwelling unit (MDU) deal with OpTel for
400,000 units.

Despite the potential market they unlock
for DirecTV and EchoStar, it’s unclear how

SUPPLYING COTTING
EDGE TECHNOLOGIES

partnerships will play out for the two com-
panies. While the telcos have declined to re-
lease subscriber numbers, they maintain
these ventures are developing as expected.

“We believe DBS is a technology that
can be rapidly deployed on a widespread
basis, and that’s exactly what is happening
with our offering,” says Lois Kinman, a
GTE spokeswoman.

GTE started offering DirecTV services to
its customers in Dallas and Los Angeles in
October 1998 and has since expanded the
service to MDUs in Arizona, California,
Texas and Florida. To get the message out,
the company has been advertising the ser-
vice through direct mail, newspapers and
GTE Phonemarts in Dallas and Los Angeles.

Following its ill-fated solo venture into
the video programming market a couple
years ago, Bell Atlantic is giving it anoth-
er shot with DirecTV. The company part-
nered with DirecTV in March 1998 for
the single-family residence market. Ini-
tially available to more than 5 million
homes in Washington, D.C., and New Jer-
sey, the service was expanded in January
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to customers in Philadelphia, suburban
Pennsylvania and Delaware, with more
rollouts scheduled later this year.

Bell Atlantic spokesman Jim Smith says
the company is happy with the resulis to
date. “Our instincts were right,” he says.
“We have learned that the medium is
transparent to the customer.”

Bell Aulantic charges $199 for installa-
tion and gives customers the option of
renting a receiver for $5.99 a month.
Monthly programming packages start at
$29.99 and include 85 channels.

Industry analysts are divided on the fu-
ture potential of these types of partnerships.
“They are offering great installation,

great local channel solutions and great
follow-up care that an EchoStar located in
Litleton, CO, or a DirecTV in El Scgun-
do, CA, can't,” says Schaeffler. “These
new deals with telcos like Bell Atlantic,
SBC and GTE have a great potential be-
cause, if vou look at them closely, you sce
that they answer a lot of the necds of
conswiners in both areas ol reducing cost
and eliminating confusion

Blum disagrees: “They're valuable as an
alternative distribution mechanism, but
right now the action still is in the consumer
electronics business. The regional bell oper-
ating companics (RBOCs) are doing a good
job of getting a sclling proposition together
this time, but remember, this is the third
time around with the phone companics for
DirecTV, and theres no guarantee that
they're going to do any better this time.”

Regulatory grudge match

Legal restrictions on local signal trans-
mission have long been a barrier to con-
sumer acceptance of satellite-delivered TV.

“It’s a political battle between the Na-
tional Association of Broadcasters, net-
works and local stations,” Alpert says.

EchoStar currently offers local net-
work signals in 20 of the top TV mar-
kets, representing 40 percent of the U.S.
population, but has faced legal troubles
in the process. A final judgement and
permanent injunction issued by the U.S.
District Court for the Southern District
of Fiorida in December 1998 will result

in the loss of Fox and CBS feeds by nu-
merous dish owners, according to the
Federal Communications Commission.

These problems stem from provisions in
the Satcllite Home Viewer Act that prohibit
consumers who can otherwise receive ac-
ceptable over-the-air signals (within a TV
slation’s so-called Grade B service area)
{rom receiving satellite-delivered local sig-
nals. However, DBS may win this match in
a technical decision by Congress.

Two picces of legislation, one sponsored
by Sen. Orrin Hatch, R-UT, and the other
by Sens. John McCain, R-AZ, and Conrad
Burns, R-MT, seck 10 level the playing field
by amending the Satellite Home Viewer
Act. Hatch’s bill would extend the satellite
industry’s compulsory license for five years
and reduce copyright fees from the current
rate of 27 cents per subscriber per month
1o 18.9 cents for superstations and 14.85
cents for network signals.

The McCain-sponsored bill imposes
must-carry rules for local-into-local signal
broadcasts by DBS operators and also
would remove the 90-day waiting period
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not have the opportunity to get local-into-
local services,” Alpert continues. “The
technology exists where you could proba-

bly build the spot-beam satellites that
could provide most of the local services in
most of the local arcas around the country.
However, EchoStar and DirecTV don't have
the capacity 10 do it in every local area.”

If the McCain hill passes, however, it
would not require carriage of all TV sta-
tions in a market until Jan. 1, 2002, giv-
ing DBS some breathing room to address
the economic, technological and strategic
challenges.

The data undercard

While the success of this legislation cer-
tainly would give DirecTV and EchoSiar a
more compelling selling proposition, they
also have been exploring the potentially
lucrative data market. In addition to deals
with Microsofts WehTV Network, Gate-

Photocourtesy of DirecTV

An installer mounts a DBS dish on a customer’s residence.

way and MediaX, EchoStar has completed DirecTV has signed agreements with by DirecTV or EchoStar to hecome high-
its acquisition of Media+4, a supplier of Wink Communications and TiVo to create speed Internet access providers, however.
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that you would like going back from the
customer’s home to the Internet service
provider (ISP),” says Alpert.

Blums agrees and adds that any DBS
data services will he TV-centric. “Their
core business is television—that's how
they make their money—and any services
you see are likely to he complementary to
the television viewing experience.”

While the DBS giants might not make a
big play for the broadband Internet access
market, interactivity will play an increas-
ingly larger role in their line-up.

“Ultimately, some are suggesting that
video programming may be offered for
free and that the real value will be in the
cost of data-type content,” says Schlaeffer.
He says this may become a reality within

The engineer specified 9000 Regal splitters,
5000 SA Multimedia taps, 42 Gl modulators,
1750 SA line extenders and 70 kilometers

of Sumitomo fiber...

What the [ 2
heck was ha;-
thinking?

When cable systems order too much

inventory, we buy the leftovers. We've

got the latest technology — new, in

the box, and never been used. It's the

same stuff you'd get direct from the

manufacturers, except cheaper. So

give us a call first. Then, when you

save your company thousands of

bucks, your boss will say...

“How the heck did you do that?”

The latest equipment. The best prices. In stock.

FADIGICOMM

INTERNATIONAL, INC.

www.digicommintl.com
t: 303-799-3444 o 1: 303-799-9366

©1999 Digicomm International. Englewood, Colorda
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five years. In the meantime, DirecTV and
EchoStar plan 1o start rolling out their in-
teractive services this year.

The next round

After losing 10 cable year after year, DBS
finally is entering the ring with the
knowledge and capital to give cable a
good fight. With renewed interest from fi-
nancial backers, DirecTV and EchoStar
likely will pursue additional acquisitions
1o further solidify their positions.

“It wouldn't surprise me if one of the
players—and it would more likely be
EchoStar—would try 10 make a deal with
United Video,” says Alpert. The C-Band
market, which has lost customers over the
past year, has nearly 2 million subscribers.

The two DBS heavyweights also will
likely pursue additional partnerships with
smaller cable operators, similar to the
ones DirecTV has struck with Anderson
Eliason Cable Group, Galaxy Telecom and
Classic Cable, to include its digital pro-
gramming as an add-on package to exist-
ing analog services.

McKee says DirecTV currently repre-
sents roughly 500,000 cable subscribers
who can order it through their cable
companies.

Finally, expect DBS 1o continue 1o ex-
pand its programming, including interac-
live programming and, in the case of
DirecTV, high-definition TV (HDTV).

If you're worried about DBS equipment
and installation prices dropping even fur-
ther, don’t be. While EchoStar and Di-
recTV will continue their rebate and
special incentive offers, equipment prices
are unlikely to drop much lower.

“With the lower barrier 1o entry, there’s
a lower barrier to exit, so clearly they will
have to battle churn the way PrimeStar
has,” says Leichtman.

“It’s not a question of how much better
DirecTV is going 1o do vs. EchoStar,”
Alpert adds. “The real issue is how much
penetration both DBS companies are going
10 get vs. cable.”

It promises to be a good fight, and mil-
lions will be watching. The question is:
Will they be watching it via dish or cable
™V? Ct

Doug Larson is a senior editor at “Communi-
cations Technology” in Denver. He may be
reached via e-mail at dlarson@phillips.com.
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Activating Your RF Amplifier’s Return Path?
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Drop-in 5-40 MHz Reverse Amplifiers for Jerrold
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priced ret the market.

- Our CRA reverse amp fit all JLC, JLP, JLE, and XQLE,
XQRLE line extenders.

- High compression point gives you the best performance
for data transmission.

 Engineered for maximum MTBF.

- Also available, 5-40 MHz reverse filter and amplifier upgrades
for all X-Series and SJ 450 amplifiers.

Reverse Amplifier Accessories

« Choose from Reverse EQ's, attenuators (pads),
diplex filters, Reverse Hybrids and much more!
« Full line of RF amplifier reverse path accessories

readily available.

,A
CableServ Electronics Ltd. 1020 Lawrence Avenue West, Suite 201, Toronto, Ontario, Canada M6A 1C8 CableSer"
Call our Sales Reps at: (800) 668-2033 ¢ Internationally: {416) 789-4581 ¢ Fax: (416) 789-3838

Come see us at Booth #122 at the CCTA CableExpo '99, and Booth #1272 at the Cable-Tec Expo ‘99.

“The RF Amplifier Specialists”

www.cableserv.com
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Keep Your Subscribers Happy

By Nick Fielibert ond Peter Boon

ew services such as data and voice over a hybrid fiber/coax (HFC) network require an

extreme level of network reliability, resulting in increased expectations where sub-

scribers won't accept outages and faults any longer.

Trends analysis

Only very rarely do you get home and
find yourself without electricity, water or
gas—but when you do, you start to real-
ize not only your dependence on but also
the miracle of these close-to-perfection
services. Not only telephone and new ser-
vices such as home-working and home-
banking, but also Internet, live sports
coverage, and the Friday late-night movie
are rapidly spreading these high expecta-
tions into the world of information and
telecommunications.

This public awareness of quality, com-
bined with the ever-growing number of
new services on the network, makes net-
work management systems indispensable.

Company image is, therefore, the
most important factor next to price and
the available services because the cable
TV and telecom markets are merging
rapidly, and competition can be expect-
ed from many fronts. It is in this cru-
cial stage of image-building that the
words “quality” and “reliability” for
each service are generally treasured,
bringing us back to the full control of
what is happening.

The role of cable TV in this full mar-
keting concept cannot be underestimated:
Cable TV is the only “window” to the
subscriber. Subscribers will generalize the
reliability of all other services offered on

the network based on what they see every
day on their TV sets. And indeed, sub-
scribers can no longer be expected to be
the only monitoring source. Moreover,
they will no longer tolerate it.

Long-term monitoring and evaluation
of trends will enable corrective actions
when detecting signal degradation, elimi-
nating problems before they become visi-
ble to the clients—or at least before they
start complaining.

Multiuser status monitoring

Besides this long-term trends monitor-
ing, a second-by-second awareness will
provide immediate alarms pointing you
exactly to problems. The monitoring sys-
tem must alarm the correct people—
headend engineers, fiber-optic
technicians, amplifier specialists and so
on—and give them all the necessary de-
tails of the problem.

And how about the complaining sub-
scribers? If you have no network moni-
toring system, telephone conversations
like this one may sound familiar: “You
have a problem, sir? And what is it? Do
you see lines on your picture, or is it
more like snow? And where do you
live? Is this the first time? Does it ap-
pear every evening?”

This old-style sort of customer ser-
vice will work. If you wait long enough

and receive complaints from enough
people, you may eventually be able to
trace the problem

On the other hand, a properly created
status monitoring system can eliminate
lost response time and provide clients
with a correct and precise answer instead
of waiting for their critical input.

Also, the billing department will be
happy to use status monitoring reports.
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The knowledge that a pav-per-view (PPV)
channel has gone down or was of poor
quality can be considered automaticall
when invoicing the client. taking care of

complaints before they arise

The fact that more and more people
need this kind of status report on the
quality of service at the subscriber termi-
nal stresses not only the need for network

monitoring, hut also the need for a

clienv/server architecture where a central
database can be consulted by all who are
cntitled 10 do so

Four imperative levels of monitoring
Up-to-date control systems consist ol
several lavers of monitoring. In the
cable TV world, the first layer is the
headend, the vital source of all signals
No matter how good your network is,

Photo courtesy of Barco

channel outages in the headend will re-
sult in an outage for the whole network.
I'his 15 why, next to monitoring, there is
mote and more demand for self-healing
headend automation

Furthermore, an automatic level con
trol (ALC) will assure a flat headend out
put, which is important for maintaining
optimum network operation

The sccond layer comprises the
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subscriber is seeing: all influences, in-
cluding program source problems.

An alarm correlation and filtering en-
gine provides the general and global
overview, tracing and isolating the prob-
lem source

Besides S/N, other important parame-
ters are hum and network line power.

Monitoring the major nodes and
trunks already leaves you with a pretty
good problem-tracing and quality-
awareness tool

Bringing the monitoring even closer to
the subscriber’s home gives us the third
monitoring layer. Installing one small
quality sensor at every end-of-line (EOL)
enables you to pinpoint problems and re-
gions, ensuring easy, reliable and immedi-
ate tracing of problems. As mentioned
earlier, other possibilities exist, such as
integrating this information into the sub-

Photo courtesy of Scientific-Atlanta

Modern network monitoring systems can spot problems in the headend, nodes and
trunks, ends-of-line (EOL), and the return path.

major nodes and trunks. Their strategic all channels that brings us all the scriber billing system.

importance demands full testing and information we need. Better than the These EOL sensors also serve other

reporting of these sites. Besides levels, C/N, which looks at only the level of purposes. Masses of third-party equip-
it is the signal-to-noise ratio (S/N) and the carrier vs. system noise, the S/N ment need monitoring all over the net-
not the carrier-to-noise ratio (C/N) of provides details of exactly what the work. A backup battery in a node or

Olson Technology, Inc. has a new Modulator, And
Spectrum has them in stock

The OTM-4000 Frequency Agile Modulator has:

* Agility to 750 MHz,
w + >80 dB Out of Band C/N Ratio
m * LCD Menu Screen
E + Channel and Channel ID Text
’ * 60 dBmV Output Across the Band

» Micro-Processor Controlled Push
Button Tuning

b e s T W Tk

VIDEO VIDEO AUDIO AUDIO
LEVEL O/M LEVEL O/M AV -

CONTRAST!F
©e oo ".!..’

Why Pay $2,200 for a Modulator when much less will deliver the quality picture you need for your
system. Call Spectrum Today and SAVE...

SPECTRUM e« 800-628-0088 » FAX 817-280-0745
www.spectrummhz.com
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Wavetek Wandel Goltermann is a leading designer and manufacturer of communi-
cations test equipment and systems. The company markets products and services
globally to the telecommunications, multimedia, wireless and enterprise network
industries. The Cable Networks Division manufactures test equipment for the cable
industry, building networks for digital, internet and other advanced services.

Wavetek Wandel Goltermann puts you in the driver's seat by focusing on
employee development.

Contact Us
e-mail: careers@wavetek.com

1-800-428-4424 x8165
fax: (317) 614-8395

Wavetek Wandel Goltermann
5808 Churchman Bypass
Indianapolis, IN 46203

www.wavetek.com

Wavetek Wandel Goltermann is an Affirmative Action/Equal Opportunity Employer
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Services

Technical Trainer: Our Indianapolis Services Team is seck-
ing a Technical Trainer to provide CATV industry &
Technology Training worldwide for our Cable Test Equipment
and System product lines. Product training includes Signal
Level Measurement. Network Monitoring. forward and reverse
sweep. and leakage/home wiring systems.

Applications Engineer: Our Indianapolis Services Team is
seeking a Cable Test Systems Applications Engineer 1o provide
customer/sales rep product training. pre- and post- sales techni
cal support on hardware/soltware refated customer problems.
and to provide customers with installation. system administra-
tion and network configuration support while relaying cus-
tomer requirements back to sales and marketing. This position
may involve (requent (~409%) wavel to hoth domestic and inter
national customer sites.

Marketing

Cable Segment Marketing Manager: Our Cable Networks
Division. located in Indianapolis. is sceking a Segment
Marketing Manager to identity Test and Measurement
Instrumentation opportunities to help our customers deploy new
cable communication and networking technologies. such as
DWDNI. Telephony over Cable. and Digital Television. We are
looking for people with experience in corporate cable technolo-
gv. business analysis. and advanced business marketing training.

R&D

System Software Design: The team is seeking Senior. Stafl.
and Principal Windows Solftware Engineers with experience in
client-server object-oriented Windows development 1o develop
Visual C++ software involving products that are leading the mar-
ket in performance and quality. A BSCS. BSEE or equivalent is
required along with experience developing applications for
Windows NT or 95 using Visual C++ or Visual Basic.

\dvanced degrees. as well as knowledge of OOA/OOD. OODB.
MEFC. ATL. COM/DCOM. UML. and SNMP are preferred.

Software System Integration: The team is looking for
Software Engincers to develop C/C++ test suites. conduct system
integration. and provide support. A BSCS. BSEE or cquivalent is
required along with experience in C/C++ development and the
ability to work in high performance teams with 4-8 members.
Advanced degrees. as well as knowledge of digital communica-
tions. circuit emulators. logic analyzers. microprocessors and
development tools are preferred.

RF/Analog/Digital Engineer: The team is seeking Senior.
Stalt. and Principal design engineers to develop new architee-
tures as well as increase capacity for feature and plattorm
enhancement work. A BSEE or equivalent is required as well as
demonstrated experience in complex. high-speed digital micro-
processor based design utilizing simulation. logic analyzers. etc.
Advanced degrees along with design experience with
FPGA/PLD. VHDL. Motorola 68K processors. DSPs. SRAM.
DRAM. FLASH. PPC. [.CDs. ADCs. ICT. BGND are preferred.

Wavetek Wandel Goltermann




BOTIOM.

The Four Levels
Of Network Monitoring

We have long been dependent on ser-
vices such as water, gas and electricity,
but only recently have we come to ex-
pect the same level of reliability in our
access 1o information and the telecom-
munications network. This public
awareness of quality, combined with the
ever-growing number of new services on
the network, makes network manage-
ment systems indespensible.

Network monitoring has four imper-
ative levels. The headend is the first

cabinet is useful only with some kind of
monitoring system. Take, for example,
the case where the local line power goes
down and the backup battery installed

LINE

layer, the vital source of all signals. No
matter how good your network is, out-
ages of channels in the headend will re-
sult in an outage for the whole
network. The second layer comprises
the major nodes and trunks and in-
cludes signal-to-noise ($/N) measure-
ments. The end-of-line (EOL) sensors
make up the third management layer
and can provide critical information
about third-party equipment, such as
backup power supplies. The fourth
layer should monitor the health of the
return path and provide information
about ingress, impulse noise and other
monsters lurking in the upstream.

in the node or cabinet takes over. If the
responsible person doesn't know of this
action, the battery will run down and
only delay the loss of service. An in-

5

formed technician, however, can take
care of this while the battery is taking
over. This is valid for all backup equip-
ment or corrections.

The fourth monitoring layer could be in
the return path: Ingress, common path dis-
tortion (CPD), impulse noise and extreme
level differences are key factors in unreli-
able interactive services. Using the network
sensing devices as return path generators
and analyzing the signal back in the head-
end will help in the commissioning and
ongoing maintenance of the return path,
just as well as the forward path.

Increasing the number of services on
the cable TV network is one thing; mak-
ing them generate revenue is another.
Network management may well make the
difference. Ct

Nick Fielibert is a division product manager at
BARCO Communication Systems and may be
reached via e-mail at nick fielibert@barco.com.
Peter Boon is an area sales manager at BARCO
and may be reached via e-mail at
peterboon@barco.com.

WHEN THE WINDS ARE BLOWING!

AND THE ICE IS BUILDING UP!
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* decode multiple MPEG streams over
the PCI bus or ultra-wide SCSI interface

* single-slot PCI solution for NT-based
workstations

* 4 analog video/audio outputs per card -
drive up to 32 NTSC or PAL displays
with multiple Quartet™ cards installed

CHOOSE THE QUARTET" SERIES FOR:

¢ video-on-demand
* kiosk applications

* ad insertion
* video servers
Quartet.

4-port MPEG-2 or -1 decode .
Quartet GL.. ‘
with single genlock input

Quartet GLi.

with 4 genlock inputs

Same Tower-Same Channels
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Which Antennas would you rather
have feeding your system?

SPECIALIZED TECHNOLOGY GROUP
A OISO OF STH SRTEMS, Inc

1.888.478.2687
www.stbstg.com

Wade Antenna Ltd.
I 800 463-1607

NAB Booth 59452
Sands Expo Center, April 19-22
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The best TDR
just got better!

No smoke. ‘ 7]

No mirrors.
No wizardry.

A TDR with a true sub-
nanosecond pulse width for
superior cable fault location.

A sub-nanosecond pulse
width can identify small,
often unsuspected faults
that can be within
inches of each other.

Seeing is believing.

sy | &= dEF L

1205C, 2 nanosecond, 128x gain 1205CX, sub-nanosecond, 60x gain

Model 1205CX TDR

Toll Free: (800) 688-TDRs
Telephone: (402) 466-0933

Fax: (402) 466-0967

E-mail: email@riserbond.com

Web Site: http://www.riserbond.com
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* STANDARDS

SCTE Standards Development

What’s New in Network Management

neering Committee.

Its mission is to develop specifications in
the protocol suite to support the cost-ef-
fective interoperability of management
systems for hybrid fiber/coax (HFC) out-
side plant (OSP) networks. This group
concentrated on critical parameters in net-
work architecture, network interface ele-
ments (NEs) for the physical layer (PHY)
and media access control (MAC) in its
first two conferences.

Technical experts from Barco, Hewlett-
Packard, Silcom and Tollgrade were
among the major contributors for the pro-
posal submissions. The references for PHY
and MAC are based on the Data Over
Cable Service Interface Specification
(DOCSIS) definitions. Its latest document
is the SCTE Data Standards Subcommittee
DSS97-2 Revision 1, which also is an In-
ternational Telecommunications Union-
Telecommunications J.112 internationally
approved standard.

Message loyer
The message layer specifications de-
scribe the message transaction of the pro-

By Dr. Ted Woo

he Hybrid Management Sub-Layer (HMS) Subcommittee is the newest standards de-

velopment organization of the Society of Cable Telecommunications Engineers’ Engi-

tocol stack used to communication be-
tween OSP and NEs and a centralized
headend controller. The data link layer
(DLL) and its message set provide the
functionality necessary to complete both
the pull-based and other-based methods of

The proposed
procedures for MAC
address the fiber node
overloading issue and
collision resolufion.

communication. The message set calls for
a simple network management protocol
(SNMP) proxy agent to reside at the head-
end controller and a non-SNMP transfer
protocol for communications between the
headend controller and the NEs.

This specification describes the mes-
sage layer functionality that must be

implemented by all network elements
and their associated headend controllers
to allocate bandwidth and establish
communication links.

Data link loyer

The DLL provides a simple and power-
ful mechanism for allowing access to the
network. The NE's return channel packet
transmission is governed by a mixture of
information including the onboard para-
meters and bits in the DLL header of the
previous forward packet. A combination
of the address bytes and the contention
and return channel access for address ter-
minal bits allows for a mixture of polled
and unsolicited messages, the ratio of
which is under headend control.

Return channel transmissions are deter-
mined by the state of address bytes and
the return channel access for addressed
terminal bits on the most recently received
downstream packet. Headend return pack-
et reception and collision detection is de-
termined by using its signal power
detector for packet-length byte and the
packet redundancy check.

Physical Layer

The PHY transmission power level speci-
fies the minimum set of peak power levels
supported by the transmitter. It is ex-
pressed in dBmV and is measured across
the full bandwidth of a single channel. »
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Transmit power accuracy is of the actual
transmitted power relative to the provi-
sioned valuc lor transmit power. The trans-

the full frequency range. The forward range
is 50 MHz to 1 GHz. In the return channel
the measurement range is 5-42 MHz.
mitter frequencies specify the minimum set
of frequencies on which the center Irequen-
cy of the transmitter can be placed.

The received return loss is the ratio of
the received signal power to the reflected
signal power at the receiver measured over

Media access layer

The proposed procedures for MAC are
intended 1o solve the fiber node overloading
issue, and thev also flesh out the collision
resolution mechanism. The proposed con-

e D

MORE THAN

WHAT DO’ BEMeST 584 Bed 700
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Stondards Update

The Hybrid Management Sub-Layer
(HMS) Subcommittees mission is to
develop specilications in the protocol
suite to support the cost-elfective inter-
operability of management systems for
hybrid fiber/coax (HFC) networks.

This group concentrated on network
architecture, network interface ele-
ments (NE) for the physical layer
(PHY) and media access control (MAC)
in its first two conlerences recently.

Barco, Hewlett-Packard, Silcom and
Tollgrade contributed proposals. The
references for PHY and MAC are based
on the existing Data Over Cable Ser-
vice Interface Specification (DOCSIS)
definitions.

The subcommitiee meets every two
months. The next meeting will be held
during Cable-Tec Expo, in Orlando,
| FL. on May 28, 1999.

http/’www.megahz.com

v 800-525-8386 !
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cept uses the multicast address as a mecha-
nism to minimize overloading. Each NE
must have at least one multicast address
available. [t must be initialized as high bits
indicating multicast address and the low
“n” bits replaced with the low “n" bits of
the NESs unicast MAC address. All other
bits are zero. Note, “n" is defined as the
number of bits used to prevent overloading.

For collision prevention resolution. the
MAC packets are used to solve the MAC
issuc. 1 is a “slot-based” mechanism
where the window for the slot is the maxi
mum packet duration of the longest unso-
licited packet. This puts a premium on
keeping the unsolicited packet as small as
possible. In pursuance for the optimal
cases, further studies will be conducted.

The subcommitice meets every two
months. The next meeting will be held
during Cable-Tec Expo, in Orlando, FL.,
on May 28.1999. ¢

Ted Woo is director of standards at the SCTE.
He may be reached via ¢-mail at twoo@scte.org,
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The Engineering Guys

Return Path Maintenance

(You Can’t Beat The System)

GUARDIAN"

SYSTEM

Only Trilithic offers a Return Path Maintenance System.
The Guardian System goes from the subscriber, to the pole, to the headend for
complete ingress detection, diagnosis and resolution.

The RSVP", just connect the
GUARDIAN RSVP in place of the
subscriber's two way terminal and
press the “TEST” button. The RSVP communi-
cates with a 9580-SST reverse path analyzer
located in the headend, tests the return path,
and gives the installer a simple “PASS” or
“FAIL” message and measurement data.

The IsoMeter™. Now there is a fast and
easy way to test the home cabling for
resistance to signal ingress. The RSVP

generates a special 28 MHz test signal. |

The installer uses the IsoMeter to track

down leaks in the cabling. Moving in

the direction of the leak causes a rise in
pitch, quickly pinpointing its location. '

The 9580-SST™. The SST headend unit col-

lects balancing and ingress measurement data

from one to eight test points, and transmits
updated measurements to the SSR field units,
the second component of the 9580 system.

The SST operates as an ingress monitor,
receiving 80 ingress
samples per test point,

= per second.

The 9580-SSR™. Up to six SSR field
units can communicate with one
SST simultaneously. The SSR dis-
plays ingress and reverse sweep
information. The 9580 and GUARDIAN
products are a complete return path mainte-
nance system designed to test and service
the entire return path.

The 9580-TPX™. The 9580-
TPX offers a very attractive
alternative for monitoring a
large number of return test
points for ingress at a rela-
tively low cost. The TPX is
fully compatible with the 9580-SST, expand-
ing capacity up to 64 test points.

Ingress Management Software. Allows the
operator to set up a powerful ingress monitoring
system for hundreds of reverse path test points.
IngressManagR™ compares the ingress
spectra measured at each test point to
its own user-settable limits, logs data,
sounds alarms, calls pagers and initi-
ates other programmed responses if
the ingress exceeds those limits.

Call Now For A Free White Paper (800) 344-2412, (317) 895-3600

(800) 344-2412,

(317) 895-3600,

Copynight ©1999 Tnlithie, Inc Guardian, RSVP, lsoMeter, SST, SSR, TPX and Ingress ManagR are trademarks of Tnlithic, e
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Don't Let it Distort Your Picture

By Henry Kallina

s we move into higher operating levels and increased channels in our systems, com-

posite friple beat distortion (CTB) can become more troublesome. Visible CTB, which ap-

pears as sort of a “busy” background in the picture, originates in the minor imperfections of

amplifiers, and keeping it out of the subscribers TV picture is both a design and maintenance issue.

For instance, a 750 MHz system running
110 analog channels will have 4,206 beats
under the video carrier on Ch. 65.

Amplifiers have improved greatly since
the phenomenon was discovered in the
"70s, largely conquering CTB in older,
smaller systems. However, recent trends
toward running higher levels and more
channels have brought CTB back to the
fore, so it pays to conquer it.

Some history

In 1974, Burt Arnold of RCA Distribu-
tion Systems conducted tests to determine
the CTB impact on cable TV systems.
Armold documented the relationship be-
tween the number of continuous wave
(CW) carriers to the production of CTB
and their amplitudes.

Using CW carriers, he developed a
graph predicting the “threshold level of
perceptibility.” The graph shows the num-
ber of the CW carriers and the level of

CTB they produce in relation to their per-
ceptibility as viewed on a TV set.

Arnold also derived the mathematical
relationship of CTB using CW carriers vs.
modulated TV carriers. He showed that
the average amplitude of a CW carrier was
reduced by 5 dB when modulated by a TV
carrier. This reduction of 5 dB in average
amplitude would lead to a reduction in
the CTB of 10 dB using the unmodulated
CW carrier as a reference level.

All distortion measurements for CTB
are performed with a Matrix generator
producing multiple CW carriers. At the
measurement frequency, the amplitude of
the CW carrier is measured. This carrier
then is turned off, and the remaining dis-
tortion representing CTB is measured in
dB below the amplitude of the carrier.

In 1990, Herzel Laor, a fiber-optic consul-
tant to ATC, redesigned the Matrix genera-
tor to simulate a headend with modulated
TV carriers. The results of his tests con-

firmed Amold’s 1974 results. Laor found
that the CTB generated by a modified Ma-
trix or cable headend was 11 dB lower than
CTB resulting from CW carriers.

As a side note, Laor found the compos-
ite second order distortion (CSO) to be 6
dB lower with modulated TV carriers than
with CW carriers.

What we know
The CTB generated from a cable head-
end is 10 dB less than the CTB generated
by a Matrix multicarrier generator.
Manufacturers spec their equipment using
CW carriers. In proof of performance mea-
surements, the CTB generally is greater than
60 dB down at the test points, confirming
Amold’s and Laor findings (in a properly
designed and maintained cable system).
This difference between CW carriers
and modulated TV carriers provides about
10 dB of headroom in CTB calculations.
* >53 dB CTB = a distortion-free picture
(satellite competitors)
* 53 dB CTB = when Arnold says there are
“no perceptible beats”
* 51 dB CTB = the FCC specification

We need to maintain this CTB over the
temperature range where the manufacturer
guarantees equipment performance. »
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Now there’'s something else every truck can use. |

Introducing FiberHawk® The first affordable,
high-performance fault locator.

Sometimes, the biggest obstacle to locating faults is getting your hands
on the equipment to do it. Now, GN Nettest has created a unit that's so
affordably priced, every truck can have one. The new FiberHawk can
detect faults 110 km down a line - the longest
distance available in a fault locator. What's
more, FiberHawk's simple controls don't ﬁBERHAWKm
require a trained OTDR technician to operate.

That means finding and repairing faults can be done anywhere - by
anyone. There's never been a unit that makes fault location this simple
and efficient. And with a price like FiberHawk's, there's never been a
unit that makes fault location so affordable for every truck. For more
information or a free demonstration of FiberHawk, visit GN Nettest's
website or contact us at the numbers below.

GN' Nettest

b w—- -( Total care for networks. )

109 N. Genesee St., Utica, NY 13502 1-315-797-4449 1-800-443-6154 fax 1-315-798-4038 www.gnnettest.com
Car-Freshner* and Royal Pine are registered trademarks of Freshner Corporation, Watertown, NY
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This typically is -40° F to +140° F

We need to provide excellent picture
quality on 25- to 36-inch color TV sets with
high quality video resolution and stereo-
quality multichannel TV sound (MTS).

We must include 0.5 dB CTB degrada-
tion for a 77-channel headend with post
amplifiers used in signal combining. Com-
bining amplifiers also provides high isola-
tion between channels in the headend.

The amplifier output levels establish the
CTB performance of the RF coax system.
Channel loading greatly impacts the sys-
tem CTB. The amplifier spacing is not de-
termined by the CTB spec.

CTB is the least costly system specifica-
tion to change once the system is built
and operational. Improvements in amplifi-
er technology continue to provide us with
more channel capacity and higher amplifi-
er output levels.

Determining CTB in the coax plant

51 dB CTB is the FCC specification for
noncoherent beats, and 53 dB CTB is
Arnold’s “no perceptible beats” in the pic-

ture. CTB can include 0.5 dB of CTB con-
tribution of combining amplifiers in the
headend.

Select 51 dB CTB ratio. It represents at
least a 6 dB to 10 dB margin in actual
measured CTB distortion at the plant ex-
tremities. It also represents the best choice
over temperature and provides a very high
quality, interference-free picture on large-
screen color TV sets.

Other CTB considerafions

Cable operators have yet to sell sub-
scribers 60 or 77 channels of CW carriers.
As cable engineers, we must strive to under-
stand exactly what distortions do to system
picture quality over time and temperature.

We must use our engineering knowledge
and experience to build cost-effective
plants with the least embedded capital cost.
Using our knowledge about CTB and CSO
ratios and their impact on picture quality,
we can raise these ratios to increase the
length of the distribution system and mini-
mize the length of the trunk system.

We can design RF coaxial plant with

-
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Eliminate Distortion
To Improve Picture Quality

Visible composite triple beat distortion
(CTB), which appears as a “busy” back-
ground in the TV picture, comes from
minor impetfections of amplifiers, and
keeping it under control requires both
design and maintenance attention.

Amplifiers have improved greatly
since the phenomenon was discovered
in the 70s, largely conquering CTB in
older systems. However, today’s higher
operating levels and greater channel
loadings have brought CTB back to the
fore, so it pays to know its background.

In 1974, Burt Amold of RCA con-
ducted tests to determine the CTB im-
pact on cable TV systems, Arnold
developed the mathematical relationship
of CTB using continuous wave (CW)
carriers vs. modulated carriers, His re-
sults, which were later confirmed by
Herzel Laor, indicated that CTB was 10
dB better with modulated carriers than
with CW carriers of the same amplitude.

In order to provide subscribers 60 or
77 channels of CW carriers, cable op-
erators must strive to understand what
distortions do to picture quality over
time and temperature. Based on what
we know now about CTB and compos-
ite second order distortion (CSO) lev-
els, operators can cost-effectively spec
their systems to deliver high quality
pictures to their subscribers.

the high operating levels in the feeder. If
trunk amplifiers are necessary to extend
the reach from the fiber node, then their
distortion contribution to the distribu-
tions must be less than 1 dB.

Feeder cables with taps have paying
subscribers and are revenue-generating
plant. Trunk cable without taps feeds no
subscribers and has yet to generate a sin-
gle dollar of revenue. Cy

Henry Kallina is a consultant for Pangrac
and Associates Consultants Inc. in Parker,
CO. He can be reached at (303) 841-6522.
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B eing a cable operator today means more than
offering entertainment packages to customers.

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 assembiies, 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.

molex Fiber Optics, Inc.

5224 Katrine Avenue * Downers Grove, IL » 60515-4070 ° (800) A1-FIBER * Fax: 630-512-8777
http:/mwww.molex.com
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Training and Construction Strategies for Evolving Broadband Networks

Comcast Bites

Comcast is hungry for more bandwidth,
so it’s turning to dense wavelength divi-
sion multiplexing (DWDM). The cable
operator plans to deploy Harmonic Light-
waves' METROLink DWDM system in its
network in Sarasota, FL.

Comcast is using DWDM for return
path upgrades. The system supports
eight wavelengths on the International
Telecommunications grid, each one of
which runs at every 200 GHz or 1.6 nm.
Cable system operators run 260 Mbps of
capacity over each wavelength. The ca-
pacity carries nine RF channels on each
wavelength.

“In investigating our options for up-
grading the return path portion of this
system, we quickly indentified DWDM as
offering the best mix of performance and
price,” said Andrew Behn, area engineer-
ing manager for Comcast’s West Florida
network.

The agreement is a sign that the de-
velopment of cable modem services may
lead to increasing business for DWDM
equipment manufacturers. As sub-
scribership to @Home and Road Runner
increases, more cable companies could
turn to DWDM to increase bandwidth to
avoid bottlenecks.

“I think DWDM absolutely will become
more commonplace in cable networks,”
said Greg Howard, senior analyst at Info-
netics Research in San Jose, CA. “If you

on Harmonic DWDM System

By Reed Miller

look at the applications that are planned
by many cable operators, such as voice,
video-on-demand (VOD) and Internet ser-
vice, they are all bandwidth-intensive. As
the bandwidth at the homes grows, the ca-
pacity on the fiber needs to grow. DWDM
can handle this by placing more channels
on the fiber.”

Enron a Potential Partner
For IP Telephony

Cable companies looking for a man-
aged Internet protocol (IP) backbone
provider might want to consider a utili-
ty. Enron Communications of Portland,
OR, is constructing an all-IP national
OC-48 backbone. It recently inked a
deal with Dallas-based CapRock Com-
munications Corp. to add 1,000 miles
of fiber in Texas.

The move allows Enron to quickly ex-
tend its 15,000-mile-long IP network. The
added segment, to be completed this fall,
will let Enron compete with Level 3 Com-
munications of Omaha, NE, and Qwest
Communications International of Denver,
which have slightly larger networks.

If they more forward with IP telephony
plans, cable companies will need access to a
national managed IP backbone, which will
be able to provide guaranteed quality of ser-
vice (QoS). Enron’s network gives cable sys-
tems another IP provider to consider.

Enron was to begin deploying its net-

work management software, InterAgent,
on its portion of the fiber last month, said
Tracy Smith, director of marketing com-
munications. The software would allow
Enron to give customers QoS guarantees
for 1P applications. The company also will
deploy Ciena DWDM equipment.

The $100 million network expansion
will distribute a minimum of 192 strands
of single-mode and TrueWave fiber along
the Texas route. The new network segment
will run through Amarillo, Austin, Bryan,
Dallas, Fort Worth, Houston, Lubbock, San
Antonio, San Marcos and Waco. *

Reed Miller is the editor of sister publication
“Fiber Optics News.” He can be reached at
rmiller@phillips.com.

82 The Bulletproof Drop
Step-by-Step Details

92 Power Play
Fiber Options From Utilities

98 Training by the NCTI
Multiple Outlet Requirements
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Now with return path monitoring
for return path characterization.
Ingress is elusive. Yet time is short.
The rugged, portable HP CaLan™ 3010R
sweep/ingress analyzer tracks ingress
problems in the field. Its companion
HP CaLan 3010H detects, measures

and reports on ingress at the head-end.

Use HP CaLan solutions for high
resolution forward and return sweep,
and rapidly display signal measure-
ments including digital and bursted

(TDMA) power.

HP accessCable™ adds return

path monitoring to measure

spectral power and record max-
imum, minimum and average power.
Count burst events and identify their
duration, or use Smart Scan to find
problems for you. HP accessCable
alerts you to problems and reports
meaningful data to identify and track

ingress faster.

Call 800-452-4844 ext. 6385
or visit www.hp.com/go/catv
to qualify for a free gift and
receive the latest information
on tracking ingress.
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Build 1t Right the First Time

By Ron Hranac

ow can a small piece of coaxial cable that provides the con-

nection between a cable TV operator's network and a sub-

scriber's TV set be the source of so much trouble? After all, a

drop is seldom more than 100 to 150 feet in length, and its installation

isn't rocket science.

Still, the lowly subscriber drop generally
is the weakest link in most systems. It's
responsible for up to 70 percent of sub-
scriber service calls, and in two-way sys-
tems as much as 95 percent of reverse
path problems originate in the drop.

In some regards, the drop is the most
labor-intensive part of an operating cable
system because it's arguably the most
“handled” part of the system. We connect
it, disconnect it and reconnect it. We add
new outlets, remove old outlets and relo-
cate existing outlets. We tighten loose
connectors, replace damaged parts and
add new parts. The wind blows it around,
and trucks, snow, ice and tree limbs
knock it down. The subscriber moves it,
tampers with it, drives fence posts
through it—and then the dog chews it.

And through all of this, the drop has to

transport conventional analog TV chan-
nels, FM radio, digital audio, digital
video, and data for cable modems and in-
teractive services. The subscriber drop,
despite its perceived shortcomings, re-
mains the most cost-effective broadband
pipe into the home, whether its content is
analog or digital.

Thus, the drop must be transparent to
the transmission method used, be capable
of two-way operation from at least 5-
1,000 MHz, and do so over an expected
10- to 15-year service life or longer.

Coaxial drop cable advantages

When thinking about the advantages of
coaxial cable for providing broadband
service to the home, one comparison that
invariably comes to mind is the telephone
company's copper twisted-pair. Of course,

there is also fiber, but fiber to the home
isn’t yet practical or cost-effective.

Recent technology developments in the
area of xDSL (digital subscriber line)
allow very high data rates to be carried
on existing telephone wiring. xDSL is
known as a fast-copper technology that
includes asymmetric digital subscriber
line (ADSL), high-speed digital subscriber
line (HDSL) and very high-speed digital
subscriber line (VDSL).

VDSL, for instance, can provide data
rates from 13 Mbps to 51 Mbps. This is
impressive, considering that the twisted-
pair originally was intended to support
only voice communication, which re-
quires a nominal 3 kHz bandwidth.

However, twisted-pair pales in compar-
ison to coaxial cable. Given that a coaxial
cable subscriber drop can easily transport
5-1,000 MHz—that is, 995 MHz of band-
width—then the usable capacity of coax
becomes apparent. That much bandwidth
can carry the equivalent of more than 165
TV channels, each 6 MHz wide.

Assuming the use of 64-QAM (quadra-
ture amplitude modulation) digital modu-
lation on each 6 MHz channel, more than
4.4 Gbps could be transported on a single
coax. More complex digital modulation
schemes will allow an even larger amount

| APRIL 1999 « COMMUNICATIONS TECHNOLOGY




WE RE CHANGING THE Wy
BUSINESS THINKS Asour
I0USING,

Why saddle yourself with the burdens of material management?
With 16 warehouses and a distribution system second-to-none,
we give you everything you always wanted in a warehouse without
the expense and headaches of actually owning the warehouse.

ower
¢ el.

www.ptsupply.com
THE RIGHT MATERIAL AT THE RIGHT PLACE AT THE RIGHT TIME

Reader Service Number 69




Step 1: Squarely
cut the end of
the cable with a
sharp pair of

wire cutters.

of data. In reality, cable TV coaxial cable can be used well above
1,000 MHz, so its theoretical data capacity is greater still.

Another coax advantage is its ability to provide a consumer-
friendly interface. Millions of cable-compatible TV sets and
videocassette recorders (VCRs) can be connected directly to the
subscriber drop cable, and the addition of a set-top box, which
has a coax input and output, takes care of conditional access
when necessary.

The point of this is that a coaxial cable subscriber drop that
has been installed correctly using quality components and good
workmanship is very capable of delivering video, voice,

replaceable blade

the same tool.

Step 2: Next, insert the
end of the cable in the

cable preparation tool.
This particular model

features color-coded

cartridges for 59, 6
and 11 series cable in

data and much more.

Preparing for new technologies

Two key elements critical to the deployment of new
technologies are system quality and reliability. Achieving
these requires use of the previously mentioned quality
components and good workmanship, plus appropriate
tools for the job. Let’s look at each of these as they apply

to the subscriber drop.
Components: One of the first places to start when selecting
drop components is the cable itself. At the very least, all cables

material.

Step 3: Rotate the
tool around the
cable three to five
times. This will
remove the correct
amount of jacket
and dielectric

must be bonded foil types. One-way systems can get
away with conventional foil-braid cables, but the braid
needs 1o be four-end braid. Two-way services usually re-
quire extra shielding for ingress resistance in the 5-40
MHz spectrum; tri-shield or better is recommended.

All of the major cable manufacturers offer optional cor-
rosion-inhibiting compounds, which you need to use for
extra insurance against moisture damage. Of course, all

underground cables must use flooded (filled) cables.
And all overhead drops must use messengered cable, regardless
of length—no exceptions.
Passives are another story altogether. For years, we've general-
ly used the cheapest drop passives available, but these simply
aren’t good enough in most cases.

Step 4: Pull the
tool away from the
end of the cable,

exposing the
trimmed end.

One particular splitter design is fairly common, but it does not
provide good RF shielding. Its construction is straightforward:
A thin sheetmetal plate is used as the cover (usually on the
back of the splitter), and it’s glued 1o the splitter body.

The problem with this design is that during assembly the glue

Step 5: If required
or the particular
connector being
used, fold the
braid back over
the jacket.

APRIL 1999 -

gets under the metal cover, preventing good metal-t0-metal
contact and compromising shielding effectiveness. You're better
off spending a few cents more for splitters that have their covers
crimped on, soldered or press-fit before the bead of weather-
proofing is applied.

Hardware may seem like a no-brainer, but a closer inspection
of what’s available will show that some is very good, and some
isn't. For long-term reliability and drop longevity, pay a little
more for the better hardware.

In terms of hardware, cable attachments occasionally are over-
looked. At one time, installers used staples widely, but you must
avoid them like the plague. If a staple penetrates the cable jacket,
rapid deterioration of the shield will follow. A staple through the
cable will result in a direct short. Instead, use clips that are sized
to fit the cable, and be sure 1o space them unevenly. Don't forget
other important drop hardware: ground blocks, weatherproofing

COMMUNICATIONS TECHNOLOGY



(especially weatherproofing), lockboxes, wallplates and so on.
The last component is responsible for up to half of all drop-re-
lated service calls. It’'s the F-connector. More specifically, it's the

way the connector is installed that causes the majority

lems. Over the years, manufacturers have designed a variety of
premium sealed connectors to reduce craft-related problems,
while providing a more reliable and better quality interface. Here,
too, I suggest you spend a little more up front for better connec-

tors to avoid expensive callbacks in the future.

Workmanship: The very best drop components are of little
value if they are installed incorrectly. By far, poor workmanship is
the biggest cause of controllable subscriber drop problems. Loose

and improperly installed F-connectors, lack of weath-
erproofing, cable bent too tightly around corners,
sloppy cable routing and so forth result in callbacks,
service calls, signal leakage, poor reception and short-
ened drop life.

The only two ways to reduce craft-related sub-
scriber drop problems are training and quality control.

One of the best places to start with installation

training is the Society of Cable Telecommunications Engineers’
Installer certification program. It provides a broad overview of the
subscriber drop installation process and includes a combination

of written and hands-on exams. Some companies have
this program for system-specific training.

Other good sources of training include courses
from the National Cable Television Institute, Cleve-
land Institute of Electronics, vocational-technical
schools, and night and weekend classes at local col-

leges. Many industry manufacturers have product-specific training

programs available.

As we move toward the deployment of more advanced services,
training programs will evolve along with these services. The in-
staller of the future will be expected to know traditional installa-

tion techniques, plus data communications and

Step 6: Install the
F-connector on the
prepared end of
the cable.

of prob-

Step 7: Insert

the cable and
connector into

the crimp tool.

This particular tool is
a compression-type
crimper.

adapted

Step 8: Crimp
the connector.

networking, personal computer (PC) operation,
basic telephony, and advanced home entertainment
equipment operation.

The second part of good workmanship is quality
control. An effective installation quality control
program will provide a means to randomly inspect

Step 9: For all outdoor
connectors, install

a thread-sealing sleeve
on the mating connector
port. Then hand-tighten
the connector on

the port.

5 percent to 10 percent of all installations, includ-

ing those performed by both in-house and contract installers. Pos-
itive feedback is essential for good work, and when problems are

identified, appropriate steps can be taken to remedy

the situation. Generally, this will involve additional
or refresher training.

Tools: Gone are the days when a pocketknife and
pair of crimpers were all you needed to install connec-
tors. The critical nature of some of the signals carried
on cable systems makes them highly susceptible to
loose or improperly installed connectors that can cause
ingress, intermittent connections or poor return loss.

Doing the job right really requires a suite of tools:
one for cable preparation, another to crimp the con-

nector and one to correctly tighten the connector

Step 10: Torque the connector
nut to between 20 and 30
inch-pounds. The torque wrench
shown is factory preset to

30 inch-pounds. A word of
caution: Do not use torque
wrenches on consumer
equipment such as TV sets or
videocassette recorders (VCRs).
The connectors on those devices
may be damaged by tightening
much beyond finger-tight.

on the mating interface. Furthermore, the tools
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* Roll-out battery drawers
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Southco lock system
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* Premounted on Diversitech
polymer-concrete pads
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cuts with preset blades. This leaves little TAC and so on) require a special crimp you’ll be able to pull the crimped con-
room for error. When looking for a tool, tool. Make sure you are using a tool that nector off the cable by hand. Going the
choose one made from strong lightweight was designed for a given connector. other way, using a .324 hex on a con-
materials—the last thing an installer wants While it’s pretty obvious that a hex nector designed for a .360 crimp will
is something heavy added to the tool crimper won't work on a Snap-N-Seal damage the crimp ring area of the con-
pouch. For convenience and safety, consider connector, what may be less obvious is nector. If you try to use pliers to crimp
tools that have replaceable blade cartridges. the size of hex to use on a hex crimp any connector, you can pretty much fig-
So just what can happen if the cable connector. If you try 10 use a .360 hex ure on a crushed connector and proba-
isn’t prepared correctly before connector on a connector designed for a .324 hex, bly damaged cable. >

installation? Potential problems include:

1) Too much braid cut off: Increased sig-
nal leakage and ingress; decreased
axial pull (it should take at least 40 -
pounds to pull a crimped connector off W W W “ c I I c 0 m
of the end of a piece of drop cable) n .

2) Incorrect dielectric length: Poor return
loss

3) Incorrect center conductor length: Ex-
cessive signal loss if the center conduc-

tor is too short; mating interface damage
if the center conductor is too long

B ot We’re taking the DISTANGE out of
enter conductor scored: Possible sig:

nal loss at higher frequencies nistance learning
(rimping

Here, the right tool for the job is criti-
cal. I've seen connectors crimped with
pliers, the wrong size hex crimp tool,
worn-out crimpers, and in some cases not
crimped at all. Almost all premium con-
nectors (Digicon, ENX. EZF, Push & Lock,

F-Connectors, Step by Step

Drop installation tools have come a
long way from the old semi-circular
crimper and a pocketknife. The major
cable TV tool manufacturers have
available quality tools that eliminate
as much craft sensitivity as possible

from cable preparation and connector | | NCTI is providing more on-line services to our
installation. For instance. Ripley Co.,

manufacturer of the Cablematic line, | | Training Coordinators to simplify their jobs.

has designed a system of tools for | . i : |

drop installation that includes a cable Visit us at Booth 310 at Expo 99 in Orlando.

preparation tool, connector insertion
tool, crimper, pocket toner continuity
tester, and combination torque
wrench and F-port rethreader. The
photos on pages 84-85 provide a F =

step-by-step guide to drop connector- ]
izal:im; usi:ggsome of Call:lematic‘s National Cable Television Institute

tools and a premium sealed compres- 303-797-9393 ¢ Fax 303-797-9394
sion style F-connector. All photos are 801 W. Mineral Ave. o Littleton, CO 80120-4501 USA

courtesy of Coaxial International.
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MMG hum modulation
suppression components
for broadband applications

Wound ferrile components from MMG arc idcal for reducing high-frequency
“hum-modulation” in CATV amplifiers and other broadband communications

applications. MMG's advanced ferrite material technology, together with proprietary
winding techniques. produce the industry's most comprehensive selection of ferrite

cores for inductors. chokes and other suppression components.

Wound baluns, beads & 1oroids are available
in production quantities from MMG. providing
economical circuit protection and noise suppression
components that include high-frequency splitters,
matching transformers, parasitic suppressors,
chokes and inductors.

Raw ferrite cores are available
for custom windings. MMG'’s
wide selection of raw ferrite
cores includes toroids, baluns.
heads and rods in a variety of
materials and sizes.

Manganese Nickel Zinc Wound Iron powder MPP Neodymium Rare earth

Zinc ferrite soft ferrite Inductors, components cores Iron Boron magnetic

components components chokes and magnets components
toroidal cores

Reader Service Number 74

Barium Strontium 1ISO 90

ferrite ferrite o . H
magnetic magnetic = % Eil

components  compaonents o

Superior material technology
reduces high-frequency
“hum” modulation

Materials suitable from
1KHz to 1GHz

Geometries include multi-hole
baluns and cores

Application engineering
assistance available

EMI suppression
components — wound chokes,
inductors and toroidal cores

CALL MMG-North America:
1-800-664-7712
or visit www.mmgna.com

MMG-North America

126 Pennsylvania Avenue

Paterson, NJ 07503-2512

(973) 345-8900 FANX (973) 345-1172
e-mail; sales@mmgna.com

A Subsidiary of TT Group PLC



Improperly crimped connectors can
lead to signal leakage and ingress prob-
lems, poor return loss and compromised
weatherproofing—which leads to dam-
aged cable and components and intermit-
tent connections.

Tighten things up

Assuming you've chosen the right con-
nector for the cable being used, prepared
the cable correctly, installed and properly
crimped the connector, what's next? Mak-
ing sure the connector is adequately
tightened on the mating interface. This
requires a suitable torque wrench. When
tightening the connector at the tap,
ground block, splitter and other cable
hardware, you need to torque it to be-
tween 20 and 30 inch pounds. The excep-
tions are TV sets and VCRs because their
built-in connectors may twist off or be
otherwise damaged by going much be-
yond finger-tight.

Loose connectors can be a source of
signal leakage and ingress and likely will
produce an intermittent connection. To

ensure the correct connector torque
(tightness), use a preset torque wrench.

Keep the water out

Last but not least, make sure all out-
door F-connectors are weatherproofed—
even those in pedestals and lockboxes.
Conventional hex crimp connectors must

“By tar, poor
workmanship is the

biggest cause of
controflable subscriber
drop problems.”

be protected with boots and silicone

grease; premium connectors, which usu-
ally have built-in O-rings or some other
weatherproofing mechanism, still need a

sealing sleeve installed over the threads
on the tap, splitter or ground block.

Put if all together

As | mentioned earlier, installing sub-
scriber drops is not rocket science. Drops
are arguably the most craft-sensitive part
of a cable system. Choosing good compo-
nents and dealing with workmanship is-
sues are two important areas, but a
common thread in all of this is use of the
right tools for the job. Proper installation
tools will increase productivity and en-
sure consistency from drop to drop, re-
sulting in improved quality and reliability.
Over the long term, you can expect fewer
service calls, lower maintenance costs,
better two-way performance and ulti-
mately happier subscribers. *

Ron Hranac is senior vice president of engi-
neering for the 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.

Con+Quest
§ CommScope, Inc., a world

leader in the manufacturing of
high speed, high bandwidth
cables, now offers Empty
Conduit with assorted pull lines.

ConQuest Empty Conduit (CEC) provides

* superior protection

* easy low friction placement of your valuable
communications cable

* available with smooth wall or ribbed
(internal surface finish)

* variety of wall thicknesses

* selection of pull lines and pull tapes

CEC products are made of the same high quality
materials as CommScope’s Cable-in-Conduit

(CIC) products.

Reoder Service Number 75

Empty Conduit (CEC)

For Simple and Efficient Installation of
Underground Telephone/CATV Drops

The L-2 Line Layer
» Only 26" wide

» Drives on rubber tracks -
* 16 hp. Kohler Magnum -
+ Bury cable or conduit

+ 12" turning radius j

. Reclprocatmg blade
action minimizes
lawn restoration

+ Boring attachment
available

(800) 816-9621

LINE. &
C OR F'ORATIO',

157 Seneca Creek Road
Buffalo, NY 14224

716 675-7373 « Fax 716 674-5
E-mail info@lineward.com
Web Page www.lineward.com
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egardless of whether you and customer services and increase revenues.

are rebuilding an existing Although the fiber inside utility systems is exact- P A :
cable system or overbuild- ly the same as that used in cable TV networks, the
ing another company’s net- cabling structures and construction techniques can

work, electric utilities can differ from traditional cable installation methods.
play a critical role in sup- If you're not familiar with electric utility tech-
plyving you with rights of  niques, this photo essay is a good introduction.

way for fiber-optic cable. Electric utilities use three types of cables in
Utilities are taking advan-  fiber projects: optical ground wire (OPGW), all-
tage of fiber-optic con- dielectric self-supporting (ADSS), and fiber wrap
struction programs to improve internal operations (over shield wire or phase conductors).

Optical Ground Wire

f‘ S —— - OPGW is a dual-purpose shield wire and com-
S o munications cable. It replaces the overhead

shield wire that is normally used for lightning
protection of electrical transmission lines. The
cable’s core can hold as many as 216 fibers and

" maintain a reasonable outside diameter dimen-
- g -~ sion. OPGW offers high tensile strength, crush
- resistance and excellent conductor ratings.

'2_—‘ APRIL 1999 « COMMUNICATIONS TECHNOLOGY




OPGW Installation

Most of the time, a utility will need to de
energize the phase conductors (the transmission
lines that carry electrical current) before OPGW
installation can proceed. Special precautions are
needed to install OPGW when the phase conduc-
tors are energized.

Typical fiber splicing and case protection
installations take four to six hours for each
splice location (which contains 48 fibers). Loss
analysis and performance testing can take an
additional two to four hours.

All-Dielectric Self-Supporting

ADSS is a self-supporting cable that generally is attached to poles,
outside the safety clearances of energized phase conductors, but it can
be installed inside the electric utility space. These cables do not con-
duct electricity because they do not contain metal. The central strength
member of an ADSS cable can undergo very high mechanical stress. The
strength of these cables comes from the internal fiberglass reinforced
rods and the aramid polymer yarn such as Kevlar.




ADSS Installation

One thing to be cautious of when installing ADSS cable is that
excessive span length can pose wind, ice and clearance problems. )‘
Another factor to watch for is that the electric field strengths on extra
high voltage (EHV) power lines can damage ADSS cables.

Fiber Wrap

Wrapping fiber cables around existing shield wires (sometimes
referred to as ground wires or earth wires) is a very popular application
among electric utilities; however, you can also wrap phase conductors.
Wrapping fiber cables around shield wires can be performed during de-
energized or live-line conditions.

Wrapped cables do not require high-strength central members
because they are installed around existing high-tension wires. Each
cable can have 60 fiber strands, and two fiber cables (total of 120
fibers) can be wrapped on a single shieldwire. Fiber wrapping is not
possible around bundled cables. You can install large aircraft warning
balls on wrapped conductors to make them easier to spot.

Fiber Wrap Installation

Fiber is wrapped around power lines with propnetary
machines, which travel along the conductor and deploy the
cable in a helical manner. This machine can be pulled by rope
from ground level, by helicopters or towed by a motorized tug.
Wrap installation rates run about 1 to 2 miles per day, depend-
ing on the number of structures per mile.



800-331-599%
REVERSE? Did you
know Tulsat has hundreds
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Modulators &

FXED OPLEX POWER DOUBLING

SCIENTIFIC FILTERS Scientific Atlanta
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Use your cell phone to remotely

switch test signals with our R-168
IF/RF Switch Panel. It's dial-up,

F/RF SWITCH PANEL
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16x1, switching allows effortless
FCC testing. The R-168 will save

time and money.
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Phase Insulator Wrap
Phase conductor wrap installations require insulators to isolate
or protect fiber cables that are exposed to full electrical potential
from ground potential. This construction worker is wrapping a fiber
cable around a fiberglass standoff to protect the fiber cable from
\ damage by the post insulator hardware.

/
;A{ £

e
Helicopter Installation i
Helicopters are sometimes used to expedite installations. They
can save time spotting equipment, moving equipment from ground
level to the top of structures and from one structure to another,

\ and moving personnel from one structure to another.
a

\ [

|




* Substations
Utilities use fiber in electrical substations to
reduce costs, improve operations and take advantage
of the nonconducting properties of all-dielectric
. fiber-optic cables. Utilities also install local area net-
¢ works (LANs) in substations to interconnect intelli-
gent electronic devices (IEDs) through full-blown
conunications systems over power lines.

¢ Return Path

Wavetek Wandel Goltermann'’s
CATV Technology Training

eregulation
of electric
power utili-
ties’ gener-
ation and

fiber-optic communications.

If you're looking for new fiber-
optic opportunities, rights of way,
dark fiber paths or access to strategic
customers, you may want to contact

transmis- the electric utilities in your area. B
sion facili-
ties, com-
bined with  Steven W Blume is president and

more open
competition in the telecommunica-
tions market, encourage utilities to
investigate merger, acquisition and
joint venture opportunities with
communications partners. Most elec-
tric utilities favor partnerships to
help them benefit from shared
resources and the new market oppor-
tunities made available through

CEO of Applied Professional Train
ing, Inc., in Carlsbad, Calif. He can
be reachcd at (800) 431-8488, or

A 5 : ini ket,
visit APTs Web site at www.aptc.com. FaTsyoyfree I, preie:

call 800-851-1202.

Or see us on the web at
www,wavetek.com

Photos courtesy of FOCAS and Applied
Professional Training.

WAVETEK
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Evaluating Multiple Outlet Requirements, Part 1

his month's installment begins a series on evaluating the re-

quirements for multiple outlets. The material is adapted from

a lesson in NCTI's Installer Course. © NCTI.

Customers now are requesting more cable
outlets within a single premises. Systems
are designed to provide an adequate signal
level at each tap port for a certain number
of outlets at each customer premises. Be-
yond that, to provide adequate signal level
to each outlet/wall plate, an auxiliary ampli-
fier (house amp) is needed. Before connect-
ing multiple output cables to a splitter,
consider whether there is adequate signal
level for the number of outlets requested.
(Federal Communications Commission reg-
ulations require the signal level of any video
carrier at the input to the customer premis-
es equipment to be no less than 0 dBmV)

Calculate coble foss of 80" Series 6 coble to
furthest wall plate with 5 d8/100";
G%Iomhm'htﬂ\eﬂwlplmelw

00
Cable foss

Colculate total loss:
Splitter(s) loss

+_Cable loss
Total loss

Colcwlote ovailable signal level @ furthest wall plate:
Measured input level

—_Total loss
Available signal level

The number of outlets/output cables to
be installed at a premises determines the
number of output ports on the RF signal
splitter(s). Similar to coaxial cables, RF
splitters reduce the signal level passing
through them. The following presents a
method to determine if the input signal
level is adequate for the number of
planned outlets, then provides approxi-
mate loss values for various splitters and
splitter combinations that can be used to
easily make rough estimates in the field.

Calculating outlet signal levels
To determine if the input signal level is

80 (100" coble unit)
x5 dB (per 100' Series 6 coble)
= 4.dB (cable loss)

8 dB (splitter loss)
4 dB (cable loss)
12 8 (total loss)

15 dBmV @ 550 MHz (measured input level)

— 1248 (total loss)
= 3 dBmV (available signal fevel)

(In this cose on auxiliory house amplifier
is not needed)

Figure 1: Calculating signal level at furthest outlet/wall plate

Loss Specifications

FREQUENCY (MHz) 510 | 1020 | 20400 | 400500 | 500-600 | 60090 | 900,000
Rego
S306H10 | a5 | a5 | 1 19 39 4 45
ES
s
b — 2
VsPawse 15 |- 38 — | - —— 1) —

Figure 3: Two-way splitter loss specifications

Y VW‘

adequate for the number of planned outlets:
1) connectorize the drop input cable, 2)
measure the input signal level with a signal
level meter at the highest channels frequen-
cy, 3) estimate the required cable length to
the furthest outlet, 4) calculate the cable loss
at that frequency, 5) add the cable loss 1o the
splitter’s or combined splitters’ loss for the
total loss, and 6) subtract the total loss from
the measured input level. (See Figure 1.) If
the result is below the minimum for your
system-specified signal level for an outlet,
install an auxiliary house amp. Because min-
imum cable outlet/wall plate signal level and
auxiliary house amp installation policies
vary, follow your system’s procedures.

Estimating effects
Of two-way splitters

The amount of signal level attenuation
a splitter causes, known as insertion loss,
varies slightly with the signal frequency,
number of output ports and manufactur-
er. Remember that a two-way splitter low-
ers the input signal level by about 4 dB at
each output port (Figure 2) at frequencies
between 50-550 MHz (slightly more at
higher frequencies). Figure 3 provides ex-
amples of typical loss specification for
two-way splitters. Check manufacturer
specifications for the exact insertion loss
of the splitters in your system. T

The next installment will provide approxi-
mate insertion losses in three-, four- and
eight-way splitters.

Figure 2: Insertion loss effects of two-way
splitters
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FREE ¢tcatttTrak™
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Call WWGQG at

Another “Find and Fix"
Test Solution from
Wavetek

Wandel &
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¢ave time and money down the road. Lat ) it, th

win ¢ bigh-parformance muchine So call Wavetek Wandel & Goltermann WAVETEK

today at 800-622-5515 or 317-788-9351 or visit us on the Web at www.wavetek.com.
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MARKETPLACE

Cable Rack System

VRLA Bofteries

Trojan’s valve regulated lead acid (VRLA) batteries are available in
gel and absorbed glass mat (AGM) technologies, both suitable for
use in cable TV operations. According to the manufacturer, the
Supergel Cycling Series deep cycle batteries are recommended for
a number of cable telecommunications applications. Trojan’s Max-
guard Standby Series also may be used for cable and selected un-
interruptible power supply (UPS) environments. Both lines feature
Trojan's proprietary Alpha Plus paste formulation in a special ter-
minal design for high-rate discharge, epoxy post seals and dry

The RS2 Series cable management rack system
from Siemon was developed through a coopera-
tive agreement with Sprint Communications. RS2
products are now widely available and feature
two high-capacity vertical cable management
channels with modular covers that conceal
cabling and provide a neat appearance. Vertical
side rails provide space for routing horizontal and

NEW MULTIFUNCTION LCD |

AVCOM's PSA-65C

Portable Spectrum Analyzer

Microprocessor Controlled, 1-1250MHz In One Sweep!

AVCOM's newest Portable Microwave Spectrum Analyzer, model
PSA-65C, incorporates a microprocessor and attractive multifunction,
backlitLCD, with anexpanded frequen rangefrom lessthan 1MHzto
over 1250MHz, for the amazing price of $ 2930.

AVCOM's new PSA-65C is a low cost general purpose spectrum
analyzer that's loaded with standard features including FM audio
demodulator, AM detector and digital frequency lock. The PSA-65C
covers frequencies thru 1250 MHz in one sweep with a sensitivity

reater than -95 dBm at narrow spans. The PSA-65C is ideally suited
or 2-way radio, cellular, cable, satellite, LAN, surveillance, educational,
production and R&D work. Options include new 1250 MHz frequency
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC) and more.

R— ey -

mwmml .nw—n -nn-n- S

.0""

Visit our web-site at www.AVCOMOofVA.com.

500 SOUTHLAKE BOULEVARD
RICHMOND, VA 23236 USA
804-794-2500 FAX: 804-794-8284
Phone, fax or write for more information or to order.
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backbone cables. Cable access holes on the rack’s
side rails provide routing space between adjacent
racks. RS2 also comes with hook-and-loop cable
managers that may be custom located for easier
cable additions or changes. Ladder channels on
top of the rack transition to a standard 12-foot
ladder tray. The RS2 is available in aluminum or
heavy-duty steel and a variety of sizes.

Reader Service #306

charge plate forma-
tion. The company
says that its products
aren't subject to pre-
mature battery dry-
out, end wall
expansion, cell-to-cell
imbalance and grid
corrosion commonly associated with VRLA batteries.
Reader Service #307

Dependability

IN SEVERE CONDITIONS

Lindsay commercial CATV
anténnas outperform

VHF/FM UHF .\

* Yogi ® ig Iog
%% | ©log-periodic  * Log-periodic
* Log Yogi ® Parabolics
® Super |
deghosting ]

DIGITAL TV READY

* Pre amps
® Traps and filters
® Combining networks

F 1'€eCpuhloss

analysis,it's as easy os a call to:

/« LINDSAY

ANTENNA

RUGGED PERFORMANCE SINCE 1953

50 Mary St. W. Lindsay ON K9V 457
Ph: (705) 324-2196 Fax: (705) 324-5474 from the US 1 800 465-7046
E-mail: sales@hq.lindsayelec.com
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Everything in your system
depends on miles of drop cable.

PEN
t

drop cable delivers

| integrity of your

ork from the curb
int me. PENTABOND uses
two layers of bonded foil tape
instead of braid to create a drop
cable that is impervious to mois-
ture. In addition, independent lab
tests prove you get excellent RF

' shielding, attenuation, and struc-

" ture return loss plus cable life is

extended dramatically.

That’s why it should be
PENTABOND"!

ey reiN '.--.',,",,':'l;,' penet

* Double the life of braided cable
¢ Eliminates the moisture ingress

e Connectorization is easy and fast
e Uses standard connectors

* No quilting or jacket slippage for
easier pulls

* 10% lighter than braided cable

* Full range of sizes and colors

'-Jacl;et
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Find Out More!

The innovative forces of Corning,
Inc., and Elite Technology have
combined to create Omega One
Communications, the manufactur-
er of PENTABOND. Call us today
to find out why PENTABOND has
changed Drop Cable forever!

Copper
=7 -Coating

Dielectric

Omega One Communications, LLC
144 McQueen Boulevard
Summerville, SC 29483

Tel: 888-875-1144

Fax:  843-875-0055




(800) 327-9767; Fax (561) 744-4618
www.qrf.com

sales@qrf.com

Jerry K. Thorne

Quality RF Services manufactures RF
amplifiers and equalizers for band-
width upgrades of CATV systems,
laser drivers and isolation amplifiers
for the Headend, high-quality ampli-
fiers for the MDU, hotel/motel indus-
try and the home. CATV repair
service is our specialty.

Reoder Service #8

Quintech Electronics and Communi-
cafions

Airport Office Center

Route 286 N.

Indiana, PA 15701

(800) 839-3658; Fax (412) 349-1412
quintech@americanteleport.com

Paula McClure

QEC is in the business of designing
and manufacturing hardware which
facilitates the tactical migration from
archaic analog to future digital tech-
nology. Working within the analog of
discipline (technology, cable, wire-
less, broadcast or a we create prod-
ucts that bridge the gaps which
continue to exist between converging
technologies, and as yet distinct in-
dustry segments.

Reader Service #9

Riser-Bond Instruments

5101 N. 57th St.

Lincoln, NE 68507

(800) 688-8377; Fax (402) 466-0967
www.riserbond.com

John Rasmus (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 identify faults and
conditions in any metallic two con-
ductor cable.

Reader Service #61

Sadelco

75 W. Forest Ave.

Englewood, NJ 07631

(800) 569-6299; International (201)
569-3323

Fax (201) 569-6285
www.sadelco.com

sadelco@aol.com

M. Leslie Kaplan, V.P

Designs and manufacturers signal level
meters and calibrators.

Reoder Service #45

Scientific-Atlanta

PO. Box 465447

Mail Stop: ATL2.1.616

5030 Sugarloaf Parkway
Lawrenceville, GA 30042

(800) 433-6222; Fax (770) 236-7788
www.sciatl.com

Uwe Trode

Scientific-Atlanta is a leading sup-
plier of broadband communications
systems, satellite-based video voice
and data communications networks
and worldwide customer service
and support.

Reoder Service #1

Sencore

3200 Sencore Drive

Sioux Falls, SD 57107

(605) 339-0100; Fax(605) 339-0317
www.sencore.com

sales@sencore.com

Brad Johnson (605) 339-0100, ext.123
Sencore will be exhibiting a full line
of CATV and Wireless cable test in-
struments, including: MPEG-2 Trans-
port Stream Analyzers, hand-held
signal level meters designed for QAM
digital signals, and video perfor-
mance test instruments. Each unit is
designed for QAM digital signals,
and video performance test instru-
ments. Each unit is designed to meet
all your system’s analyzing and trou-
bleshooting needs.

Reader Service #29

The Siemon Co.

76 Westbury Park Road

Watertown, CT 06795

(860) 274-2523; Fax (860) 945-4225
www.siemon.com

Katherine Karter (860) 945-4380

The Siemon Co. is a world-class
manufacturer of telecommunications
cabling systems. The Siemon Ca-
bling Systems provides standards-
based structured cabling for voice,
data, and image technologies. High
performance products for UTP, ScTP,
optical fiber and coaxial cabling,
combined with a global network of
certified installers, enable The
Siemon Cabling System to support
both current and emerging network-
ing applications including TP-PMD,
100BASE-T, Gigabit Ethernet, and
155Mb/s and 622Mb/s ATM. ISO
9001 and 9002 certified.

Reader Service #34

Standard Communications Corp.
P.O. Box 92151

Los Angeles, CA 90009-2151

(310) 532-5300; Fax (310) 532-7647
www.standard@standardcomm.com
Shirley Hooper

shooper@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.

Reader Service #6

Telecrafter Products

12687 W. Cedar

Lakewood, CO 80228

(800) 257-2448; Fax (303) 986-1042
mail@dropsupplies.com

Ronnie Cox and Jim Marzano
Supplier of drop installation products
for CATV, DBS, and wireless operators,
including drop cable fastening prod-
ucts for single or dual cable, cable
identification markers, residential en-
closures, and more.

Reader Service #4, 7

TeleWire Supply

94 Inverness Terrace E.

Englewood, CO 80112

(1) 88-TELEWIRE; Fax (303) 643-5797
www.lelewiresupply.com

Mark Howard

TeleWire Supply, a division of
ANTEC Corp., is a leading interna-
tional supplier of products needed to
build and service a broadband com-
munications network.

Reader Service #5

Terayon Communication Systems
2952 Bunker Hill Lane

Santa Clara, CA 95054

(408) 727-4400; Fax (408) 727-6205
www.lerayon.com

John Hamburger

Terayon's S-CDMA-based cable
modem systems deliver fast and cost-
effective two-way data services over
any cable plant. Their advanced QoS
capability supports both business and
residential data services.

Reader Service #3

Trilithic

9202 E. 33rd St.

(800) 344-2412; Fax (317) 895-3613
www.trilithic.com

Bob Jackson (317) 895-3600, ext. 152
bjackson@trilithic.com

Trilithic designs and manufacturers:
Portable HFC test equipment;
ingress monitoring systems; EAS
compliance systems; RF and mi-
crowave components.

Reader Service #21, 64

Tulsat

1605 E. lola

Broken Arrow, OK 74012

(800) 331-5997; Fax (918) 251-1138
Mark Schumacher and David Chymiak
Tulsat is stocking distributor for
Blonder Tongue, Drake and Califor-
nia Amplifier. 70,000 Square feet of
complete repair facility and ware-
housing. Refurbished headend and
line equipment, taps, traps, pin con-
nectors and cable.

Reader Service #41, 77
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TVC Communications

800 Airport Road

Annville, PA 17003

(800) 233-2147; Fax (717) 838-3432
www.tvcinc.com

tvcinc@aol.com

Stephanie Musto

TVC Communications is a full-line
distributor for all the products needed
to build and maintain your telecom-
munications network. TVC delivers
the future of communications today.
Reader Service #20, 22, 32

Unique Broadband Systems

181 Don Park Road

Markham, ON L3R 1C2

(905) 474-0091; Fax (905) 474-1563
Stacy Carson

Reoder Service #33

Viewsonics

6454 E. Rogers Circle

Boca Raton, FL 33487

(561) 998-9594; Fax (561) 998-3712
Wwww.viewsonics.com
media@viewsonics.com

Peter Chunka

Designer and manufacturer of more
than 200 products for the CATV and
MMDS industries for over 23 years.
Reader Service #23

Watkins-Johnson Co.

3333 Hillview Ave.

Palo Alto, CA 94304

(800) 951-4401; Fax (650) 813-2447
WWW.wj.com

wireless.info@wj.com

Ann Latham (650) 813-2256
Watkins-Johnson Co. designs and
manufactures high performance RF
signal conversion components, sub-as-
semblies, and systems. Markets in-
clude wireless telecommunications
infrastructure, CATV headend and dis-
tribution, WLAN, and others requiring
high dynamic range RF products.
Reader Service #40

Wavetek Corp.

5808 Churchman Bypass
Indianapolis, IN 46203

(317) 788-9351; Fax (317) 782-4607
www.wavetek.com

Gary Culbertson

One of the top ten test measurement
companies in the world, Wavetek
Corp. designs, manufactures and mar-
kets worldwide a broad line of elec-
tronic test and measurement
instruments for the cable television,
telecommunications, wireless commu-
nications, radio, video, LAN, ATE and
metrology markets. As the world
leader in CATV test, Wavetek offers
signal level, analysis, leakage and
home wiring meters, sweep systems,
headend monitoring, and bench
sweep equipment.
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1997 In Review
Top Pectormers
Deals

Categories

Pepsi
Chaitenge

Gillian

Phillips Business Information Publicatiohs . rmsliong !
| Higher-Level Executive Readers * Higher-Quality == -;J

Higher-Value Market Information * Higher-Custome

and the Highest Technology Solutions in: I C Q‘

Aerospace, Aviation, Media Production, Cable ] A

and Communications. 2 ¢

o
A lrliglher rReturn of .
veur ﬁm W@S@m CableFAX Daily il (Ommunications
. . i - Tem— S %mdmolpgy ‘

PB! offers the highest marketing and marketplace co
Custom Research | Conferences | Training | Directol —
Databases | Newsletters | List Rental | Websites | Q'H"[SSI"

| call 888-340-5075 today, and soar to new heig I Plin L

Phillips/ Phillips Business Information, Inc. (301) 340-2910 * Wi



AD INDEX

RR# Advertiser ................... Page #  RR# Advertiser . .................. Page #
12 Advance Fiber Optics. .. .................... 16 73 NCTL. . 89
2 Alpha Technologies . . ....................... 5 85 OmegaOne............ooovvinnnnnnnnn.. 101
5 ANTEC TeleWire Supply . .. .................. 9 25 Passive Devices ...................c.oinnn. 33
13 Avantron ........... ..o 17 - PBIListSales.................oovvivnnnnn 116
81 Avcomof Virginia . ............. ... ... ... 100 42 PCI Technologies . ...................... 50-51
15 AVO International .. ....................... 21 49 Philips Broadband Networks . . ............... 57
62 Barco.............. 73 69 Power & Telephone Supply . ................. 83
52 Batteries Plus............................. 62 28 POWEIIIONICS . . .. oottt 36
26 Blonder Tongue . .......................... 35 8 Quality RF Services . ....................... 13
44 C-Cor Electronics, Inc...................... 53 9 Quintech............ ... .. ... . ... ... 14
17 Cable AML ........... ... ... .ciiiiiin. 24 48 Rifocs Corporation. . . ...................... 56
83, 84 Cable Innovations .................... 102, 103 61 Riser Bond Instruments. .. .................. 71
70 Cable Prep.........covvvneininn, 86 45 Sadelco .......... ... 54
18 Cable ReSOUTICES. . . .. .oovov e iieee e 25 1 ScientificAtlanta . ............. ... ...l 2
56 CableServ. . ..., 65 - SCTE .. ..o 108,115,117
19 CableTek . ... 26 29 SENCOTE . ... .ottt 37
89 Cheetah Technologies .. ................... 119 34 Siemon Company ......................... 41
75 COMMSCOPE. . . .o o ve e iieeneee 91 6 Standard Communications. . . ................ 11
43 Digicomm . ................iiiiiiie... 64 59 STBSYStems. . ........ovvviieennnnnnnnnn.. 70
16 DX Communications . . .. .......ouuenenen... 23 39 Superior Satellite . . ........................ 46
36 Enghouse Systems Ltd. . .................... 43 4,7 Telecrafter Products. . .................... 8,12
65 GNNetest. . . ..ot ie e, 77 3 Terayon Communication Systems .............. 7
68, 71 Hewlett Packard. . ...................... 81,87 21, 64 Trilithic .............. ... ... L. 28,75
30 Holland Electronics . . . ....oov o e oo e eeeen s 38 41,77 Tulsat.........cooviiiiii i 49,95
14 HUKK Engineering . ....................... 19 20,22,32 TVC ............................... 27,2939
50 Klungness Electronic Supply ................. 60 33 Unique Broadband Systems .................. 40
37,82 Lindsay Specialty Products. . ........... 44-45,100 23 VIEWSONICS. . ..o 31
76 LineWard . ... .o 91 60 Wade Antenna. ........................... 70
46 Mainline Equipment ....................... 55 40 Watkins-Johnson. .. ............. ... ... .. 47
11,24,27 MegaHertz. ................ooviiun.. 163236 10,58 Wavetek Corporation. ................... 15, 69
31,38,55 MegaHertz.................oooven. 384652 79,80 Wavetek Corporation. ................... 97,99
47,53,57 MegaHertz.......................... 56,62,68

63, 66 MegaHertz ........................... 74,78

74 MMG North America. . ..................... 90

51 Modulation Sciences ....................... 61

67 Molex Fiber Optic .. ....................... 79

78 Monroe Electronics . . ...................... 96

72 Moore Diversified Products ... ............... 88

90 Mulilink . ................... .. ... ... 120

54 NCSindustries ........................... 63

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 (

SGIE

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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WHITE | &OUNTAIQ

TION CORP
A leader in the Telecommunications Industry, based in Epsom, New Hampshire,

CONTIRU

Professional Search & Placement

W.M.C.C. currently has major construction and maintenance projects throughout the U.S. With the

Call or Write enormous growth we have experienced over the past year, we continue looking for dedicated, hard-

Wick Kirby working individuals for various projects throughout the U.S.

PO. Box 2347 With offices located in:

Naperville, IL 60567 Orlando, FL Charlotte, NC New England Region
(888) 877-8709 (704) 708-5124 (800) 233-7350

Experienced Supervisors, Foremen, Linepersons, Splicers and Sub-Contractors call the number
nearest you for more information.
W.M.C.C. offers competitive benefits and compensation.

630-369-0126 fax

FEES PAID

Since 1975 Leader in the Placement of Cable TV Professionals ﬂ CHARTER

COMMUNICATIONS

' ' Due to our rapid growth, Charter
o0 Communications is seeking qualified employees

. E for our North Carolina operations. Charter
Technical * Sales & Marketing * General Management Communications offers competitive salaries.

career growth opportunities and excellent bene-
JIM y a””a & ‘ssac,‘rfs fits including medical, dental, vision and 401(K).
Holland Creek * 1424 Clear Lake Rd. * Weatherford, TX 76086 Candidates must have a valid driver's license
Call 817-599-7623 + FAX 817-599-4483 + E-Mail jyoung(@ staffing.net

and pass a substance abuse test.

»
-
* Sales & Marketing Manager (Hickory, NC) °
=
-
=

* Project Managers
* Return Sweep Technicians
* Forward Sweep Technicians
* Service Technicians
SCTE Sustaining | [We also have other entry level & advanced
ete r Member technical posisitons available.
Charter Communications
Attention: Ken Ross

roeh/iCh & CO 2414 E. Main Street, Lincolnton, NC 28092
execu t l ve sea rcf} phone: (73;;)7535@:;322?;3?‘(;83735-8784

P.O. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337 REVERSE PATH

web: Nitp:itww Tiasn.netl- pleearch TEST OSCILLATOR

All levels of 20 MHZ QUARTZ STABLE. 50 =
Techni itions - DBMV OUTPUT. RUBBERZED
echnical Positions RUGGED UNIT.TOUGH.LEDIND.
, . Corporate to Hourly. FOR "ON".PUSHBUTTONSW IN
WANTED! E?(perlenced, long term Operators and REAR. JUST PLUG IT IN, SEND i
employees in CA Underground, Manufact SIGNAL UPSTREAM. OPERATES
MDU Crew, CLI, Survey & Design SUUECE G R MONTHS ON 2D CELLS. FAST.
Call or Write. Fees Paid. EASY. $95. ALAUNELECT.
800-559-7282 TOLL FREE 888 810 0333 b
fax 818-993-4343 www.multicabletv.com
[ Performance Built Our Company
Specializing In Rebuilds and SALES ENGINEER WANTED
g Fiber Optic Installation, | ) Fiberoptic manufacturer looking for technical-
‘ _ Splicing & Sweep ly qualified person for Sales Engineer
| Cable Construction, Inc. Position. No sales experience necessary must
PERMANENT POSITIONS AVAILABLE! have CATV background in a technical capacity.
NATIONWIDE | | Potential to double your income! Send resume to:
* Line Foremen * Subcontractors Radiant Communications Corporation
* Construction Supervisors P.O. Box 867
Harold Biah £.0 Box 903 South Plainfield, NJ 07080
arold Bigham .0 Box . : i
800-441-0780, Fax 850-932-1755 Guif Breeze, FL 32562 GBI LU
L B : |
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BUSINESS DIRECTORY

AT&T Fibe

= CATV Services, Inc.
% (800) 227-1200

Fax (305) 535-2528

¢ Splitter LSVF

ALL NEW, MUCH MORE!!

CABLE CONSTRUCTORS, INC.

@ COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299
* Coaxial and Fiber

* Mapping and Design

* Member SCTE

* Splicing and Activation
* Fusion Splicing

* Material Supply

» Emergency Fiber Restoration

» System Sweep

* Proof of Performance

* Turnkey Headend

* Aerial, Underground & » Complete Turnkey Project
Fiber Construction Management

| quality service performed on a timely basis |
E-MAIL cci@cableconstructors.com ¢ http://www.cableconstructors.com
Career Opportunities available. Call 800-338-9299 ext. 199

Get Results!

ADAMS GLZBAL
COMMUNI/CATIONS

We buy and sell excess cable equipment!
We provide quality service!

(800) 4511762 T (913) 764-7280 T (913) 764-0540 fax

www.adamsglobal.com

email: madams@adamsglobal.com

Advertise in

Ct...

INSPECT » PAINT » REPAIR * RE-GUY * LIGHTING
ANTENNA + FEEDLINES « ANALYSIS
ERECT » DISMANTLE « LINE SWEEPING

HERMAN J. JOHNSON

PRESIDENT SELL:
MOBILE (502) 830-2584 .
RES. (502) 830-9246 SERVICE:
UPGRADES:
NATIONWIDE TOWER COMPANY
BROADCAST » C.A.TV. + MICROWAVE R
CELLULAR « PCS « WIRELESS TOWERS | 3 BUY:

N TN
P.0. BOX 1829 » HENDERSON, KY 42419-1829
PHONE: (502) 869-8000 (OR (502) 830-0880)
FAX (502) 869-8500 * hjjnwt@aol.com

D. A.Technologies, Inc.

1859E BEAVER RIDGE CIRCLE
NORCROSS, GA 30071 U.S.A.
www.datechnologies.com

Email: sales @datechnologies.com

PHONE (800) 416-0346
(770) 416-0346
FAX (770) 416-0446

YOUR S.A. SPECIALISTS!

NEW AND REFURBISHED S.A. LINE GEAR AND ACCESSORIES.
HIGH QUALITY. IMMEDIATE TURNAROUND.

CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW
TO DISCUSS YOUR POTENTIAL SAVINGS.

TOP $$ PAID FOR YOUR S.A. LINE GEAR!
CALL, OR FAX US YOUR INVENTORY LIST TODAY.

NO INVENTORY LIST? - WE'LL DO IT FOR YOU.

112
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Emergency Alert
Systems By

Idea/onics

For local franchise requirements
Complete Audio and Video or
Audio only systems available.
Compatible with all headends.

RF & IF

Idea/onics

(701) 786-3904
Fax: (701) 786-4294

TO MEET THE FCC MANDATE or

Solutions starting under $5,000

The Pioneers in Emergency Alert Systems

* Actives
* Passives
* Power Supplies

* Converters

* 300-750 Mhz

* 1 Year Limited Warranty
* Call for inventory

Integration

RECONDITIONED EQUIPMENT

We Buy & Sell

I L'{Technologles

/ REPAIR & SERVICE\

DEPOT

We repair & service all types of
broadband equipment including
test gear

* Factory Trained Technicians

\ * Available 5 day rush service

1-800-994-9406

www.integrationtech.com

* Base Mapping
* Strand Mapping
* Digitizing Services

Charles Wright
e i ame CAD (815) 698-2564
| B ' '- DRAFTING :t. h1k16 &:Ls"ls,ogzqtral Plaza
- SERVICES,INC. c:s@l:!’lrz)’gue.net

* 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.

Gilbert
PPC
T&B

Off Shore

Scwe $£1000’s
CableTools

Broadband Network
Engineering Software

068L9

With prices starting at just $800,
CableTools saves $1000s when
compared to similar software!

Goldcom Inc. 1-800-870-2526 » 609-346-2778
L I GED -En o

S

[ mManuracTURER coupon | ExPIRES 12-31-99 |

CONSUMER: CableTools is a true 32-bit Windows® I
program so it's very easy to learn and use efficiently
whether you're a Technician, Designer, Engineer, or
Management. Built on the latest Active-X technology,

It can be easily expanded or ct to fit any special I

67890

need. Advanced capabilities like multiple window views,
drag-and-drop editing, and built-in VBScript and JScript™
macros make it the most productive set of tools available
With free updates and unlimited free phone support, your
success is virtually guaranteed.

Free 90-day Evaluation 3
Visit our web site or call to 2
receive a free CD by mail §
www.cabletools.com o
1-877-4CTOOLS

12345 67890 I
IEE N I S - -

860) 953-3770
860) 546-1055
1 (800) 466-8168

o~ —

L -800-Jumpers
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF, Nto N, BNC, RCA, F-81

RG-56
RG-59
RG-11
RG-213
RG-214

Comm/Scope
Belden

Times
QUABBIN

We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (623) 582-2915, PH: (623) 581-0331
21615 N. 27th Avenue - Phoenix, AZ. 85027 USA

| Advanced Eable

Electronics
| We Buy, Sell, Manufacture Line Gear
Head End And Converters.
We Pay TOP $$$$ For Your
Excess & Surplus Equipment.
| SO DON’T WAIT!!
Call us for an immediate quote
800-374-7496 + fax 732-617-1515

OmaliitwwiEahlae /R F

R Fax (860) 953-3772
* System Audits ¢ Installs 3845 Fax: (954) 978-8831
* Direct Sales *C.LL iwide Distribud
* Drop Replacements * As-Builts (800) 578-88435
* MDU Postwire and Prewire  * Underground -
Laat
Contact: Ed Reynold
80 Vanderbif Ave. + Weslel-’i'zomotd. CT 06110 L e
110 Goodwin Rd. ¢ Cantervury, CT 06331
APRIL 1999 » COMMUNICATIONS TECHNOLOGY 113

ANOL)3U1Q SSINISNE



BUSINESS DIRECTORY

CATY Pilot Frequency SAWs
Designed for the use in CATV
Automatic Gain Control circuitry these
SAW filters provide low insertion loss
(typical 2.5 dB), excellent, less than
1 dB in-band ripple with adjacent
channel rejection better then 25 dB.

All custom frequencies will be covered.
Design is done in SIP4M package. All
filters are very competitively priced.
Contact: SES

(SAW Electronics Solutions)
770-360-8292 e-mail: ses@avana.net
Visit us at http://on.wplus.net/aec/

The Choice Is
SIivIFPLEY

=

Custom lengths available at same low prices
for quantities over 100 cords

1 800 5000 FIS
1 800 5000 347

Fiber Instrument Sales, Inc.

161 CLEAR ROAD * ORiskANY * NEw Yorx 13424 » USA
TEL 315-736:2206 » FAX 315-736-2285
WEBSITE: WWW.FISFIBER.COM ¢ E-MAIL: FIS@BORG.COM

GV EEREREERER
e/, iNENEECRNS

Cr...

...the one to read

WE BUY & SELL
SURPLUS NEW & U

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS

457162 Highway 95 « Cocolalla, ID 83813
Tel: (208) 683-2797 or (208) 683-2019

Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE

EMAIL: moorst@comtch.iea.com
HOME PAGE: http://www.iea.com/-moorst
We Accept M/C or Visa

Factory Refurbished Equipment & Repair Services

Zenith Network Systems offers high quality, refurbished analog CATV producrs,
repair services and parts at competitive prices. Buy direct and save!

* Zenith offers direct purchase of refurbished decoders and headends.

* Zenith provides refurbishing services for customer-owned Zenith products.
Customized upgrades are available to meet your unique requirements.

» We provide repair services for Zenith decoders, headends and cable modems.
All units receive the latest Zenith engineering upgrades ar no additional charge. >

zenith;'

/IFIBERDYNE LABS, INC. 127 susiness park orive

Frankfort, New York 13340 ¢ (315) 895-8470  Fax: (315) 895-8436
, ME [T Dretri , :
Fivet OFs & [ Int. Distributors Wanted!i! ;1| o

Refurbished Equipment and Repairs: (847) 391-8767
Parts Sales and Equipment Purchases: (847) 391-8746
Fax: (847) 391-4644 * Website: www.zenith.com

Produl es .
serv www.fiberdyne.com

FQRWARD
ZREVERS

SWE.
.Our Speciality

Total Turmkey Services

necluwn Technical Services for all
vour broadband testing needs. No one
ofters a more complete range of
technical services to keep your system
up and running today and down the
road

Return Activation

Power Supply
Installation & Removal

Fiber Splicing \

With Sgecluwn you have a contractor
you can trust to launch and maintain
your system to insure quality services
10 your suhscribers.

Status Monitoring Installation
& Maintenance

Call today for more information:

At Speclues N0 one works harder to
1888 78 SWEEP
(18 8 37)

find and fix all your system problems.
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® annual engineering conference
* technical workshops

* hardware-only exhibit floor

* special transportation systems training session
* preconference tutorials

* networking with technical peers

o certification testing

* technical training centers

orange county convention center
orlando, florida

may 25-28, 1999

register today

For Registration Information: 5 %o/

SETE ® SCTE # 140 Philips Road * Exton, PA 19341-1318 &
tel: G10-563 GBBS » faxs G10-363-5634 :

1

K

Expo Hotline: 610-363-38622
www.scte.org ® e-mail: ariker@scte.org g




—BOOKSHELF—

Tle following listing covers resources cur-
rently available by mail order through
the Society of Cable Telecommunications En-
gineers. The prices listed are for SCTE mem-
bers only. Nonmembers must add 20 percent
when ordering.

* Advances in System Architectures—With
moderator Jim Ludington, J.R. Ander-
son, John Mattson, Karl Poirier, Don
Gall and Doug Wolfe, the video program
delves into how deep fiber needs 10 go
into the network, how many fibers need
10 go to the node, hybrid fiber/coax
(HFC) architectures, fiber-rich design
and fiber-deep design. It reports on sys-
tem architectures, the addition of
switched and interactive services, and
the impact of digital networks. The
broadband industry’s migration towards
future architectures, the radial distribu-
tion node and how to control the costs
of fiber splicing and testing also are cov-

ered. (90 min.) Order T-1151, $45.
Digital Transmission Techniques—This
video features Tom Elliot, Tony Fi-
lanowski and Bill Nash. The presenta-
tion focuses on digital signals, including
testing compressed video quality,
coder/decoder, subjective/objective, ana-
log and error measurements. The tape
highlights impairment quality rating,
troubleshooting digital system perfor-
mance, synchronous optical network
(SONET) architectures, master headend
and remote hub, quadrature amplitude
modulation (QAM) advantages, and set-
tops. (90 min.) Order T-1152, $45.
Broadband Return Systems for Hybrid
Fiber/Coax Cable TV Networks—This
guide covers designing and deploying
two-way cable systems. For cable opera-
tors, it delivers a primer on two-way ser-
vices, capacity and equipment planning,
performance analysis, setup, and main-
tenance. System designers can gain an

in-depth understanding of equipment
requirements for the headend, distribu-
tion systenr and home. Equipment de-
signers will find in-depth coverage of
performance requirements and the tech-
nical characteristics of the return path.
Order TR-32,$57. Ct

v Video Testing

v’ Network Analyzers
v TDR's

v/ Bench Sweeps

PTL Test Equipment, Inc.

100’s of Items in Stock!

A Quality Pre-owned, Current Models

A Guaranteed to meet OEM Specifications

A Volumn Discounts Available

a HP, Tektronix, Wavetek, Trilithic, Calan, Matrix, Sencore, Promax,
Applied Instruments, Etc.

v Signal Level Meters ¢ Spectrum Analyzers

v’ Leakage Detectors
v Sweep Systems
v/ Return Alignment
v/ Fiber Optics

E-mail: ptlte@aol.com

Phone: (561) 747-3647 Fax: (561) 575-4635
BUY-SELL-LEASE-TRADE
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To view our entire calendar, please visit
www.cabletoday.com

April

1: All-Optical Networks ComForum, In-
ternational Engineering Consortium, Re-
naissance Orlando Resort, Orlando. FL.
Contact IEC at (312) 559-4616.

8: Society of Cable Telecommunica-
tions Engineers Satellite Tele-Seminar
Program Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Topic: “Digital Sys-
tem Deployment.” Contact Janene Mar-
tin at SCTE headquarters, (610)
363-6888, ext. 226.

10: Llano Estacado SCTE Chapter
technical seminar. Topic: “Theory and
Troubleshooting of Two-Way Systems”
with Lee Skinnell of Cox Communica-
tions. Contact David Fielder, (806)

793-7475.

APRIL 1999 « COMMUNICATIONS TECHNOLOGY
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15-16: Wheat State SCTE Chapter Ven-
dor Day, Cable-Tec Games and Golf Tour-
nament, Wichita, KS. Contact Joe
Cvetnich, (316) 262-4270, ext. 139.
17-22: National Association of Broadcasters
’99: The Convergence Marketplace, Nation-
al Association of Broadcasters Convention
Center and Sands Exposition Center, Las
Vegas. Contact NAB at (202) 429-5335.

20: American National Standards Insti-
tute presents “Taking the Secret Out of
Secretariat” at ANSI Headquarters, New
York. Contact Stacy Leistner at (212)

642-4931.

22: New England SCTE Chapter testing
session, Boxboro Woods Holiday Inn,
Boxboro, MA. Broadband Communica-
tions Technician/Engineer, Installer,
Telephony and Service Technician certi-
fication examinations to be adminis-
tered. Contact Brian Bedard, (413)
562-9923, ext. 228.

26-27: California Cable Television Asso-
ciation’s Spring Meeting, Hyatt Regency,
Sacramento, CA. Contact CCTA at (510)
428-222 Cg

Emf | SCTE MEMBERSHIP APPLICATION EETE |

Section |; Personal Information (please type or print)

Name: Phone:

Title: Fax:_

Company: MSO:

Address: . o

City: State: Zip:
Country: E-Mail:

Signature: Date: Ham Radio:

Section 2: Demographics

Primary Job Responsibility:

Q1M /Admini 2 2 Technical Operati

Qa3 Fmancu.l Q4 Installer Q5 Sa.lu/Sa.les Support

Q6 C ion Q7 C Engineering O 8 Technici

What technical topics would you like to investigate?
QO Digital Q Telephony Q Installation Q Data
Q Training Techniques O Broadband O OSHA/Safety

P

Q9 Field Engineer Q 10 Training Mlmgerfl’hmer
Q 11 Customer Service Q 12
Other:

Company Type:
3 Vendor Q Op Q Manuf; Q Teleph
Q Independent Tel I oG

3J Association Q MSO Q Edy
Q Other:

Where did you hear about us?
J SCTE Member 2 Industry Trade Journal
Q Local SCTE Group Q Supervisor Q Other:

What area are you most interested in?

Q Certification 2 Training Materials 1 Local Training
Q Regional/National Shows Q Standard

Q Speaking Opportunities Q Engineering Subcommittees
Q Other:

At what level are you able to participate in SCTE?

Q Receive technical information via mail

QO Attend local meetings O Attend national shows

3 Serve on local board Q Speak at local meetings

Q Run workshop at national show 2 Serve on National
Board

How do you prefer to obtain your technical training?
Q Hands-on Experience O Books and Journals

Q Seminar/Classroom Instruction 2 Videotapes

Q Audio Tapes Q E-mail Lists O Computer Programs

Q MasterCard Q VISA Q AMEX Q Check enclosed
Card #: Exp:
Signature:

Make checks payable to SCTE. or include credit card information
above. Plusemnk:pnylnenumUS funds, dnwnonlUS blnk
SCTE is a 501 (c) (6) non-profit p §
tion. Your dues may be tax deductible. Consult youtloallRSoﬂ'we
or tax advisor. Additional member material will be mailed within 30
days. Dues are billed annually,

Q Individual @ $40
O Intemational @ $60*

Q Sustaining @ $250
Q Student @$20**

‘MﬂlﬁasMthAnuiup-ymlﬁﬁmﬂmfauﬁhqm.
**Student member ion must be npanied by a copy of a
smdemlDoruncmuufmnmeremw

An individual SCTE memberwlll receive all standard benefits of

bership. A ing Member is listed under the company name
lndhnoneoonmpenonmulﬂadedlubeuﬁuohnmdmd-
ual ng member ies are given d

while exhlblun; at the SCTE Cable-Tec Expo

Mail To: SCTE, 140 Philips Rd., Exton, PA 19341-1318; or Fax to: 610-363-5898




Cable-Tec Expo 99 Preview

s | look forward to Cable-Tec Expo ‘99 and the Society of Cable Telecommunications En-

gineers’ 30th anniversary party, I'm reminded of the saying, “Something old, some-

thing new, something borrowed, something blue.”

Bear with me—the proverb really applies.

Something old

While this is no wedding, the Society’s
17th annual trade show embodies SCTE's
commitment to training, certification and
standards. We will celebrate the 30th an-
niversary of that commitment in Orlando
next month. There’s our “something old,”
even though our Society still is young,

Something new
As the Expo '99 Program Subcommittee

chairman, I'm excited about everything

this year’s show has to offer, particularly
our “something new.” Bringing together
the industry’s top leaders to discuss our
future, where our challenges lie and how
we will get where we want to be is sure to
spark imagination and lively interactions.
The Annual Engineering Conference
features two panels—one of chief execu-
tive officers and the other of chief techni-
cal officers, all from major MSOs—that
will design a theoretical framework for
participants, combining vision with reality
testing. We will explore that framework
throughout the rest of the educational ac-
tivities at the show. I strongly encourage
all Expo participants to attend this forum.
Expo '99 kicks off with preconference
tutorials featuring information on dense
wavelength division multiplexing

(DWDM) and how Internet protocol (IP)

applies in data, video and telephony.
These workshops begin May 26:

» DOCSIS Standards-Based Platforms ex-
amines what migration to Data Over
Cable Service Interface Specification
(DOCSIS) means to field engineers and
how it will impact customer service.

* Forward and Reverse Plant Maintenance
explores both statistical analysis and

s

common-sense return path testing.
+ New Modulation Methods reviews up-
grading networks for enhanced services
and using digital technology to solve the
reverse path transmission issues.
Integrating Digital Broadband Systems
focuses on the complexities of success-
fully launching a digital tier service.
Digital Video Deployment discusses roll-
out of compressed digital video and
consumer interface issues related to high
definition TV (HDTV), cable-delivered
digital and analog TV.
OpenCable presents CableLabs specifi-
cations that allow the transition from
analog to digital signals over cable sys-
tems while maintaining compatibility
among subscriber equipment.
Cable Telephony addresses logistical and
technical issues such as circuit-switched,
packet-switched and IP telephony.
DWDM Deployment features discussion
of operational benefits and upgrade op-
tions for interactive services.

This year’s program also includes a day-
long workshop called Designing and
Maintaining Transportation Systems for
Today’s Suite of Services. This workshop is
broken into segments with students re-
ceiving workbooks on microwave, fiber
optics and satellite systems.

I encourage attendees to take advantage
of the other program highlights. For ex-
ample, the annual membership meeting
lets members share their feedback with
the SCTE board of directors, chapter and
meeting group leaders, and staff. The an-
nual awards luncheon honors the
achievements of members who have con-
tributed organizational leadership and
technical innovations. Participants in
SCTE? certification programs can test in

SCTE
By Chris Bowick

MESSAGE

SCTES five programs: Installer, Service
Technician, Broadband Communications
Technician, Broadband Communications
Engineer and Telephony.

Something borrowed

As for “something borrowed,” Expo '99
is an excellent chance for those in the in-
dustry to share ideas about what techno-
logical approaches will be important in the
future. This peer-to-peer networking
forms the backbone of our Society. Atten-
dees will have prime technical networking
opportunities while celebrating with their
colleagues at Expo evening, various recep-
tions and the golf tournament. And don't
miss this year’s Cable-Tec Games.

At the SCTE Bookstore, attendees can
“borrow” from SCTE’s resources, from
training materials to technical video pro-
grams and computer-based training.

Something blue

And of course “something blue” ... as in
the blue skies of sunny Florida, where
Expo '99 will take place May 25-28. Re-
member to bring your digital cameras,
walking shoes and the family as you tour
the attractions that make Orlando famous,
such as Animal Kingdom, Magic King-
dom, Epcot Center, Disney/MGM Studios,
Universal Studios, Sea World, Kennedy
Space Center, Busch Gardens and more.

Look for more details about the Expo
'99 program in next month’s column. In
the meantime, if you haven't registered, in-
formation is available on the SCTE Web ry
site at www.scte.org or by calling the Expo
hotline at (610) 363-3822. Ct

Chris Bowick is vice president of technology
development for Cox Communications and
chairman of SCTE’ Cable-Tec Expo Program
Subcommittee. He can be reached at (404)
845-8622.
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A MICROSECOND
IMPULSE JUST
INTERRUPTED YOUR
RETURN PATH.

DID YOU CATCH IT?
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..CHEETAH'S® NEW PHASOR™ SYSTEM DID.

Effective return path management starts with speed. Accordingly, Chectah Technologies is proud
to introduce the premier member of its Phasor System, the Phasor DSP-565".

NUM

The Phasor DSP-565's detectors are fast enough to catch impulses other systems overlook entirely -
events as short as 1 microsecond in duration. You'll never miss another meaningful event.

The Phasor System can analyze more than 500 spectral data points on a single node — from 5 to 42 MHz -
in a 20 millisecond sweep. That's three times the resolution of competing systems, in similar sweep times.

As a result, the Phasor System can scan every node in your network more than three times per second.
That's performance that puts Phasor in a class of its own.

This speed, combined with Cheetah's unique new DSP-IF” technology opens previously unexplored worlds
of digital signal processing flexibility. The Phasor System is the finest return path solution available.

For more information. call Cheetah Technologies at 941-756-6000, or e-mail phasor@cheetahtech.com
g 1

Reader Service Number 89
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2501 63rd Avenue East, Bradenton, FL 34203 USA
941-756-6000 ¢ Fax 941-758-3800 ¢ www.cheetahtech.com




Fiber Optic Splice Cases Designed
with Productivity in Mind

VL SILLS "
Fiber Optic Splice Cases

M Easy assembly.
I Built to last the life of your network.
B Above ground aerial applications.

I All components included for assembly.

B The Starfighter family allows you to expand
your system with minimal cost or disruption
to existing fibers.

B All Starfighter splice case products meet
or exceed Bellcore testing requirements.

Starfighter 3000-F
144 fiber count/288 fiber ribbon count

Starfighter 3000-CAK
288 fiber count/576 fiber ribbon count

Starfighter 2000-F
72 fiber count/144 fiber ribbon count

Starfighter 1120-F Minibutt™
24 fiber count/48 fiber ribbon count

For more Information contact: ‘

T™

Technologies C;‘roup

580 Ternes Avenue P.D. Box 955 Elyria, OH 44035
Phone {440)366-6966 FAX {440)366-6802
Internet: http://www.multifinkinc.com/multilinkinc
= E-mail: Mulink@ix.netcom.com
OMultod Inc 1998 ANl Bights Reserved BiCSi 24 Hour Voice Messaging Worldwide Distribution
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