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Will operators ever
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THE HIGHEST PERFORMANCE TRANSMISSION FOR HFC.

Future-proof your HFC broadband transmission network with
exceptional performance and flexibility. A full suite of Homeworx
transmitters and receivers offers the highest quality broadband, linear
and RF signal transmission available.

» Superior CNR performance lowers
equipment costs and covers longer distances.
» Network expansion without modifying
existing cable plant protects capital investment.

» Comprehensive network management

tools ensure dependable service delivery.

No matter what your need — supertrunking ahd distribution, broadcast
or narrowcast, central office and node equipment, forward or reverse
path, or 1310nm or 1550nm optical wavelengths — Homeworx has a
system for you. |

Why enter the future with anything .'I' | ica
less? Call us today at 800 366-3891. IEiecommunIcations
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Think you've got it rough when it comes to dealing with your local

franchisor? Read this, and you might think again. VP Group Publisher
Take a look at the nascent personal communications services William McGorry
industry. Remember how excited everyone got when this new ser- Publisher
vice was proposed? It seemingly had something for Robert C. Stuchrk, Rstuehrk @aol.com
qverygn;—smaller cdlular telephones wjth longer battery ﬂll{lg:er Brown, Rbrowner @aol.com
life, digital modulation, and cheaper prices, to boot. Managing Editor
Along with the service came the vision of one Dana Cervenka, Dicervenka@aol.com
person/one phone number and a host of other intriguing Associate Editor
possibilities. Michael Lafferty, McLaffrt@aol.com
Everyone bought in. Major telecommunications com-  Contributing Editors

Backiash Is
music fo an
operator’s
ears

panies (including several of the nation’s largest MSOs)
spent billions of dollars to garner licenses in the major
trading areas around the country. The high-profile and
lengthy spectrum auction was covered by virtually every
media outlet. Everyone, it seemed, was happy.

Until the networks started to be constructed, that is.
The problem is, a conventional PCS system requires
large, unsightly towers for the transmit and receive elec-
tronics. Lots of them. And people don’t like them.

Already, a groundswell of opposition is being felt
across the country. According to recent press reports, no
fewer than 170 communities have instituted moratoria
on new cell tower construction, including 26 in the
lucrative California market alone. Court challenges are
underway almost everywhere.

Make no mistake: the opposition isn’t just about aes-
thetics. More and more people are increasingly con-
cerned about the health risks posed by cell tower radia-
tion. In fact, a group of residents in south Florida
became so upset about an agreement between their local
school district and a PCS provider that they lobbied the
local government to place a 90-day moratorium on

tower construction.

Predictably, some wireless operators are fighting back in an effort
to carry out the very thing they bought the rights to do-build a net-
work. They’re being perceived as bullies and “arrogant,” according
to one story I read.

With opposition mounting, some companies are having a hard
time getting the financing they need to finish construction. In
response, the FCC recently decided to relax its March 31 deadline
for license fee payments.

But maybe there is a solution: PCS over cable TV lines. An
upgraded hybrid fiber/coax network can be used to transport wireless
voice services as well as the video signals everyone is familiar with.
Such systems have already been deployed, and more will be soon.

The wary cable system designer and operator would be smart to
investigate the possibility of offering PCS services, either as a carri-
er or as a full-fledged operator. This time, you might actually have
the strength of public opinion on your side.
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CLI-1750

'Wavetek Home Wiring Test System

Fault Location, Leakage, Multi Featured... Along with in-home wiring tests, you also
Ingress and Digital Tests in enjoy all the other great features you’ve come to expect from

Wavetck meters:
H |
a Low-Cost Instalier Meter! * Frequency Agile [.eakage Detection and Measurement
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* Go/No-Go Check for Compliance

Only the CLI-1750/L.S’1-1700 offers FDR mode for precise
location of faults. FDR (unlike TDR) uses the entire frequency
range, allowing vou to detect cable cuts and Kinks, bad connectors
and splitters, plus other potential problems. You can even display
a sweep response with this feature. This highly sensitive fault
location helps maximize the use of existing home cabling.

Confidence... The Home Wiring Testing System is just part of
the complete line of quality test and measurement equipment
from Wavetek. Each delivers all the performance, precision,
speed, and ease of use vou demand — at a value you expect from
a leader. Technicians around the world prefer Wavetek meters.

Use the CLI-1750 with the LST-1700 Signal Transmitter to

identify potential problems prior to activating these services. in the U.S. Call 1-800-622-5515

Limit subscriber callbacks and ensure optimal performance of

cis7 Y B, Worldwide Sales Offices United States (1) 317-788-9351
United Kingdom (44) 1603-4(4-824 Southeast Asta (65) 356-2522
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34 Will cablephone
ever take off?

By Michael Lafferty

While some have labeled HFC cable tele-
phony as a “dead duck.” others are continu-
ing to develop technology, trials and roll-
outs for the day cable telephony takes flight.
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CED magazine is a recognized publication
of the Society of Cable Telecommunications
Engineers. All members of the SCTE are
qualified for a free CED subscription.
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26 FiberLine

By John Kenny, Ante¢ Technology Center

This article focuses on understanding how over-driven optical
transmitters degrade digitally modulated carriers. Analysis and
experimental findings have uncovered several factors which
influence the performance of reverse path optical transmitters
used for transmitting digitally modulated carriers.

. About the Cover
Y4 plotlmg a standards course Photo by Mark Sims
By Robert B. Russell, 802.14 Working Group

The IEEE 802.14 committee is busily charting a course to devel-
op standards for the transport of high-speed data over networks. The Working Group's chairman
explains the group’s goals. and provides an update on the status of its work.

98 Cox launches telephony in Orange County

By Dave Woodrow, Cox Communications; and Guy Gill, Nortel

While some MSOs are shying away from telephony. at least for the moment. Cox Communications
is going full-speed ahead with the launch of wireline telephony services to residents of a develop-
ment in Orange County. Calif. This case study reveals the company’s roll-out schedule and eguip-
ment platform, as well as insights from Cox’s executive engineering staff and others involved in the
project.

66 Putting data under lock-and-key

By Gerry White, Bay Networks Inc.; and Chet Birger, Internetworking and Security Consultant

Simply by virtue of being a shared-medium communications channel. the hybrid fiber/coax-
based data network is vulnerable to attack via forgery. theft of service and eavesdropping. The
good news is that cryptographic techniques can address all of these security issues—and cost-
effectively. The trick is balancing security and cost. Part 2 of 2.

72 Safety as profit preserver

By Craig Kuhl

Heard the expression, “There’s safety in numbers™ Well. the converse is also true-there are num-
bers in safety. Sound safety practices not only boost employee morale and improve the work-
place, but they also improve the bottom line. Cable companies are saving millions of dollars by
implementing new safety programs. and are improving their image. tc boot.

76 Telecom Perspective

By Fred Dawson

Next-generation Ka-band fixed satellite services (FSS) scheduled for launch in 1999 and beyond
may alter the competitive equation. While they can’t. by themselves. challenge regionally ubig-
uitous HFC networks. they do have the power to boost other competitors to cable.

CED: ComMUNICATIONS ENGINEERING & DESIGN May 1997



SATELLITE & BROADBAND

Essential
equlpmeh

TVM5508
MODULATOR
Cover the broad- ;
band spectrum
from 54 to 550

o

MHz with a AGILE IRD-11

single unit. Cable industrv’s
first RS250
certified
broudeast

quality IRD.

CSG60 BTSC $odioano gor®osro Geroaso Goudoss Garloass Goraloaso Germfioass

GENERA

STRATUM

i MODULATION

Have it integrated L
into the TVM SYSTEM
Series or get the f’u(l 'l'lpe;;) 78
space-saving P, hannels in
two-pack. :;\c{e; wa

XREEX @ KX X -

Service

3

]
@ ¢



DEPARTME@

12 Color Bursts
Compiled by Roger Brown

29 Orhital Arc Chart
42 LabWatch

Digital program insertion
46 Letters
48 People

51 Cable-Tec Expo Preview
81 Return Path

83 What's Ahead

86 News

98 New Products

READER SERVI@
88 Company Index '

90 Classifieds

97 Internet Directory

100 Reader Service Guide

PRrRobDuU T
84 Product/Services Showcase

See the latest products and services showcased
in a display format.

Reader
Service

4

CONTENTS

a

C0|_UMN§/>

SURFboard |
$SB7100

- 10/100 10/100 i
= i BaseT BaseT l

4 In Perspective

By Roger Brown
Backlash over proposed PCS tower
sites may prove to be an unexpected

INTERNET
WEB SERVER bonus for cable operators, many of
whom are already investigating PCS
over cable.
18 Spotlight

mmmf S | By Dana Cervenka

|
I ------ e | SeaChange International’s James Kelso
=z Ba/u'r ‘l_ S ‘ wants to see cable get its piece of the
| :&ryiv:‘ TELEPHONE MODEM BANK ( mouth-watering, billion-dollar, local

s L G SV e A o e | cable advertising pie.
Color Bursts, page 12.
20 Frontline
By Wendell Bailey, NCTA
How will engineers handle the transmission of over-the-air digital signals. arriving soon at
their local headends?

22 Farmer’s Market

By Jim Farmer, Antec
Farmer adds one more dirty word to the list: a-s-s-u-m-e. From the space telescope to mea-
surements of signal level to the pillowcase factor, what can go wrong will go wrong when
people assume too much.

24 Capital Currents

By Jeffrev Krauss, Telecommunications and Technology Policy
While much of the country has been soaked with far too much rain this year. Krauss points
to a forgotten victim of the elements: microwave spectrum. The ability of rain to attenuate
higher microwave frequencies may have a dampening effect on LMDS auction prices.

102 In the Loop

By Thomas G. Robinson
Can the direct-to-home satellite industry offer all the local programming that subscribers
really want? Robinson doesn’t think so.

Still, The Best

Don't forget that, as exciting as our newer products
are, we started out as a supplier of cable markers.
And we still have the very best identification and
control markers on this particular planet!

- _® s . __ BB =__ A _
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Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042
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your return
patharoad 2
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Ingress is the major roadblock to getting youf
return. path up and running. Fortunavely,
there’s the new HP Calan Swecep/Ingress
Analyzer. It’s the only test gear that allows you
to quickly and accurately troubleshoot your
system, regardiess of the presence of ingress.

When inrgress corrupts reverse-path com-
munication, the headend unit (HP Cal.an 301011)
senses the problem instantly, and transfers the troubleshoot your
display of the ingress problem to the field unit System at all times.

(HP CaLan 3010R). That means your technicians No matter how
can begin tronbleshooting immediately. much ingress

And of course. the HP CaLan Sweep/Ingress Analyzer IS present.
offers DigiSweep, the industry’s fastest, non-

Now you can

interfering, digital-services compatible

forward and reverse
sweep. In fact,
reverse sweep
measurements can
be performed in real-
N time — even with
multiple users.

So don't let ingress slow you
down. To find out how HP Cal.an’s
Sweep/Ingress Analyzer can help
you identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1748. Or visit us at:
http://www.hp.com/go/catv

Y1996 Hewlet-Packard Co. TMMIDG627/CED
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We offer a full line of integrated
broadband power solutions.

#] Worldwide in Telecom Power Systems
#] Worldwide in Digital Cellular DSPs
#] Worldwide in Videoconferencing ICs

#] Worldwide in Standard Cell ASICs

1996 Lucent Technologies



All broadband applications—be it the internet, interactive, data transfer,
or video-on-demand—have one thing in common: the need for reliable
power. That's why weTe bringing our unsurpassed expertise at powering
communication networks to broadband by offering integrated power
solutions for every part of the network from the central office/headend
to the remote terminal to the network interface.

Engineered by Bell Labs to be nearly impervious to AC input voltage
disturbances, our power systems can be easily integrated into any
infrastructure. And theyre modular by design, so additional power units
can be plugged right into your expanding network as needed.To find
out how we can make your broadband network a star performer,
call 1-800 372-2447 (Ext. 940).
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TCI names digital hox 2nd source;
S-A licenses Sun’s chip technology

It’s been a long, long wait, but finally there
is activity brewing around digital set-top ter-
minals.

After working for roughly two years to get
details worked out, TCI Technology Ventures
said it found a suitable second source for
General Instrument-compatible set-tops—but it
had to go overseas to do it.

Pace Micro Technology, a U.K-based
manufacturer of satellite TV receivers and
the first company to ship MPEG-2 decoders
in volume, intends to provide TCI with digi-
tal set-tops that conform to GI's DigiCipher
specification. The company licensed the
technology from GI in February and report-
edly has already begun to integrate the sys-
tem into its own set-top.

TCI recently announced that it was “dra-
matically accelerating” its rollout of digital
set-tops and headend equipment to cover
roughly 800 headends within the next year or
s0. The company is putting all of its muscle
behind digital in an attempt to blunt the
offensive from direct broadcast satellite
providers.

Other licensees of GI's system, which
include Zenith, Scientific-Atlanta and
Hewlett-Packard, have yet to build terminals
that conform to the spec. Reportedly, that’s
because GI's royalty schedule called for the
patent holder to extract about $8 per unit
from the selling price.

Meanwhile, Scientific-Atlanta announced in
late March it had licensed Sun Microsystems’
microSPARC-II RISC processor for use in its
Explorer 2000 set-top that will be deployed by
Time Warner Cable later this year.

Under the agreement, S-A will develop,
manufacture and incorporate large, integrated
chips based on the microSPARC-II core. The
rest of the chip will include an MPEG-2 sys-
tem demultiplexer, network interface pro-
cessing and SCTE/CableLabs standard
decryption.

With the SPARC-based processor on board,
S-A can port its PowerTV operating system,
which enables graphical, audio and data man-
agement within the terminal. With DRAM and
SBus I/0 controllers included in the core,
designers need to add only the DRAM and
SBus peripherals to complete the system.

And finally, IBM is girding to get into the
digital act, not by manufacturing digital set-
tops, but by putting together a set-top “design
kit” that combines a variety of hardware and

software solutions. IBM’s intent is to develop
a custom chip that combines set-top box func-
tions on a single PowerPC IC.

IBM executives flatly deny that they plan to
actually build set-tops. Instead, they intend to
sell equipment manufacturers their PowerPC-
based system. In fact, IBM execs argue they
already have—to such consumer electronics
heavyweights as Thomson Consumer
Electronics, Groupe Sagem and Tatung.

The “all-in-one reference design” (shown in

Figure 1), will be helpful for manufacturers
who want to quickly bring products to market.
At least one analyst predicts that there will be
30 million digital TV receivers in homes
around the globe by 2000.

The reference design includes a PowerPC
403GC RISC processor; an IBM CD21
MPEG-2 audio/video decoder chip; an STB
peripheral chip for infrared, smart card, par-
allel and serial interfaces; 4 megabytes of
DRAM and video DRAM; 2 megabytes of
flash memory; and other functionality.

On the software side, manufacturers can
choose a Microware-based solution based on
DAVID/OS-9 or an Integrated Systems design
with a pSOS real-time operating system.

Figure 1: IBM Set-top box reference platform block diagram
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TODAY, OPPORTUNITY

DOESN'T KNOCK.

“phones, faxes,

deo on

énd sends you VI
demand.

At Harmonic Lightwaves we built cur reputation on cutting-edge

transmission solutions for HFC broadband networks. Our equipment is
known for compact, modular designs and performance that is always
a step ahead. The same is true of our uocoming line of digital products.

Take our new TRANsend™ QAM modulator. Designed to transmit
advanced MPEG-2 digital video over conventional broadband
networks, our modulator offers second generation technology
with Harmonic’s usual plug-and-play simplicity. It requires less
than half the rack space of its competitors. And its compliance
with all major industry standards (ITU-T/SCTE, DAVIC and DVB)
makes it virtually “future proof.”

Cur new TRANsend™ MPEG-2 progrem encoder is similarly

well thought out. It compresses one video channel plus multipte
audio channels, and cutputs an MPEG-2 stream that's fully
compliant at main profile and main level. Up to 1C of these
encoders fit neatly into one plug-and-play platform.

And like all our products, the new digital lineJap incorporates our
NETWatch™ local and remote system management capabilities!

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

549 Baltic Way. Sunnyvale, California 94089 {J.S.A.
tel: 800 730-4099 408 542-2500 tfax: 408 542-2511
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FCC slates dehut
of digital broadcast

Speaking of long waits, it appears that digi-
tal broadcast TV will finally get off the ground
as the new millennium gets underway.

The Federal Communications Commission
voted unanimously last month to require the
nation’s broadcasters to “go digital” in stages
between now and 2006. Each of the stations
owned by ABC, CBS, NBC and Fox in the
nation’s 10 largest markets will be required to
launch digital service by May 1999 (23 sta-
tions have already announced they’ll be
broadcasting in digital by Christmas of
1998—when digital TVs and adapters for ana-
log TVs are slated to be ready).

From there, things accelerate dramatically:
by November of 1999, affiliates in the top 30
markets will be digital, and by 2002, stations
in small markets will go digital. By 2006, tele-
vision will only be broadcast digitally, and
broadcasters will be forced to return their ana-
log frequencies so that the spectrum can even-
tually be auctioned to other users.

One key question wasn’t answered by the
FCC, however. Cable operators don’t know yet
if they'll have to carry those signals digitally,
because the Commission postponed that deci-
sion for several months. The FCC deferred its
decision, citing the fact that the Supreme
Court’s must-carry decision was too new to
absorb and presented several tough issues that
had to be thought through.

The whole process started years ago, when
broadcasters lobbied for more spectrum to offer
high definition TV. Since then, the development
of digital compression has broadcasters more
enamored with the fact they can offer several dif-
ferent “channels” of service, instead of HDTV.
And, in fact, the FCC mandate does not require
broadcasters to transmit in HDTV format.

MCI to test
suite of new services

Maybe the vision of a “converged” world
where one wire into the home carries all the
information you need isn’t such a pipe dream,
after all. At least, MCl is taking its turn to test
such a set-up, partnering with Northwest lowa
Telephone and Northwest [owa Power
Cooperative to form Pioneer Holdings. which
will provide voice, video and data services to
local distributors on a turnkey basis.

The partnership will leverage each compa-
ny’s facilities and will allow them to test a host
of emerging technologies, including xDSL and
hybrid fiber/coax networks. Services that will

be offered include high-speed Internet access,
telecommuting, interactive banking and shop-
ping. video gaming and more.

NIPCQ. the power utility partner, will pro-
vide its Sonet-based fiber ring, which is
presently under construction. When finished
later this year, the ring will transport signals at
high speeds and increase reliability, as well.

MCl intends to test a variety of other tech-
nologies in Sergeant Bluff, lowa, a suburb of
Sioux City. Included in that schedule of tests are
telephony-over-cable using Arris Interactive’s
Cornerstone Voice system, as well as others. In
fact, Advanced Fibre Communications Inc.
recently completed a 120-day voice-over-cable
field trial over NWIT’s existing cable TV sys-
tem. NWIT is an independent telephone compa-
ny that owns two cable companies in addition to
its core telephone network.

The field trial served 15 homes and partici-
pants were asked to fill out a weekly survey
stating their satisfaction with their telephone
and television service during the trial. Service
quality was rated very high.

Gl a preferred choice
for @Home data nets

General Instrument Corp.’s NextLevel
Satellite Data Networks Group has been cho-
sen as a “preferred” vendor by @Home
Network, opening the door for NextLevel to
provide its SURFboard telco return cable
modems and related network equipment to
cable operators for delivery of @Home's
Internet and multimedia services.

Comcast Communications. the nation’s
fourth-largest cable operator. will be the first
operator to use the SURFboard telco return
modems, after having signed a letter of intent to

purchase 5,000 modems initially, and potentially

up to 50,000 units.
The operator and
@Home will con-
tinue a current trial
with the modems
and a launch of
commercial high-
speed data service is
slated for later this
year in Philadelphia.
Gl's SURFboard
modem network
allows operators to
provide high-speed
data services over a
standard 6 MHz
cable TV channel
at shared transport

Reference Dial-up Network

rates up to 27 Mbps. The modem features a
return path via a telephone connection (see
Figure 2). The first generation SURFboard
cable modem, which is available now, is an
internal 1SA card that fits into the subscriber’s
PC. An external version that uses an Ethernet
connection to the user’s PC and supports lap-
tops, Macintosh and multiuser environments,
will be available starting this month. Comcast
plans to use both the internal and external
models of the modem.

Bradley Dusto, senior vice president of engi-
neering at Comcast. thinks the telco return
modem offers a lot of opportunities, whether
plant has been upgraded for two-way or not.
*“We want to use SURFboard to drive early
acceptance of high-speed, cable-based Internet
services,” he said. “@Home is really catching
on in our two-way markets, and using
SURFboard cable modems to bring downstream
speed to our non-two-way areas will allow us to
expand our service footprint significantly.”

Gl officials said the biggest piece of equip-
ment non-two-way plant operators would have
to acquire to offer telco-return Internet service
is a network hub, which costs approximately
$30,000. The 12-slot modular chassis inter-
faces with the dial-up network and provides
downstream information to network adapters.
A single hub can be configured with up to
three 6-MHz, 27-Mbps downstream channels.
The number of users that can be served with a
single channel depends on the throughput
operators choose to offer.

Election results in;
New faces join SCTE

Two new faces will join five incumbents
and eight other persons who weren’t up for re-
election on the Society of Cable

The SURFboard™ Network

SURFboard™ Cable Modem Network

Figure 2: The SURFboard telco return network.
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* Lectro and Powerguard power supplies
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'~ You kmow what you need.
‘~Now you know the one place

Changing technology places new demands

on CATV suppliers. That's why it’s good to know
there’s a new choice. iCS. The reliable partner
you need for the full range of products and repair
services. You can depend on quick delivery of all
the top brands. Plus materials management,
ﬁnancing, equipment leasing and exchange.

Ask iCS to simplify
your life.

* All General Instrument linegear and addressable

converters including digital
* All Scientific Atlanta linegear & addressables

* All CommScope P3, QR and drop cables, plus fiber
All Digicipher MPEG-2 receivers

Full line of drop materials to 1GHz
Full line of refurbished gear
3M fiber products including

splice enclosures.

PPC and Gilbert connectors

Repair of out-of-warranty GI, SA and

other converters

Authorized Gl warranty repair facilities in
North and South America
All Diamond poleline hardware &

installation materials

DX Communications headend

equipment

Sales

Deerfield Beach,Florida
8C0-327-4966

Carson, California
800-222-0052
Cizveland, Ohio
800-858-0830

Dallas, Texas
1-888-427-1144
Denver, Colorado
800-728-9887

Atlanta, Georgia
800-787-2288
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¢ COLOR BURSTS

Telecommunications Engineers’ Board of
Directors, beginning next month.

NCTA Director of Engineering Andy Scott
was elected to fill one at-large seat. He. along
with Sprint Executive Director of Broadband
Technology Wendell Woody, an incumbent.
will represent the entire country. Scott and
Woody beat Nick Hamilton-Piercy of Rogers
Cablesystems, Rob Marshall of the Mid-
American Cable Telecommunications
Association and Pete Morse of Cable
Technologies International for their seats.

Ralph Patterson, a self-employed manufac-
turers’ representative, is the other newcomer to
the board, defeating incumbent Patrick O’Hare
of TCI's National Division in the race to repre-
sent California, Hawaii and Nevada.

Re-elected to their current posts were: Steve
Johnson of Time Warner Cable, who repre-
sents Arizona, Colorado. New Mexico, Utah
and Wyoming; Robert Schaefter, who repre-
sents Minnesota, North and South Dakota and
Wisconsin; Hugh McCarley of Cox Cable.
who represents Florida, Georgia, South
Carolina and the Caribbean: and Dennis
Quinter of Time Warner Cable, who represents
Delaware. Maryland, New Jersey and
Pennsylvania.

In their quest for re-election, Johnson
defeated TC! Director of Technical Training
Alan Babcock; Schaeffer beat out Time
Warner Cable’s Randy Cicatello; McCarley
defeated former Time Warner Cable VP of
Technology Jim Ludington; and Quinter beat
Cablemasters’ Bernie Czarnecki.

The new board will be seated on June 3
during the next meeting, which will take place
in Orlando, Fla.

Cahle pirate fined
$25M hy court

A U.S. District Court judge threw the book
at a cable pirate recently, awarding Scientific-
Atlanta Inc. a combined $25.4 million judg-
ment against a major seller of altered cable
set-top terminals. Although Scientific-Atlanta
expects to be able to collect only a nominal
amount, Jeffrey Fenley, an individual doing
business as National Electronic Wholesalers of
Santa Monica, Calif., was ordered to pay S-A
monetary penalties and damages of $21.3 mil-
lion for violating the Federal Cable
Communications Policy Act of 1984, and $4.1
million for infringing on Scientific-Atlanta’s
trademark and for false advertising.

National Electronic Wholesalers also was
issued a permanent injunction barring it from
advertising or selling any device for gaining
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unauthorized access to cable service.

“We believe it is one of the largest judgments
against a cable set-top ‘pirate’ and the first such
award for violating the trademark rights of the
original set-top terminal manufacturer.” said
William E. Eason. Scientific-Atlanta’s senior
vice president and general counsel.

Citing the legal precedents as a result of the
judgment, Eason said the judge ruled that the use
of disclaimers in ads for altered set-top terminals
was not a viable defense. and that a plaintiff does
not have to show the defendant “intended” to
violate any laws. “"These two points had been
stumbling blocks in past legal actions of this
type, but with this ruling, cable pirates should
understand they will be pursued to the fullest
extent possible under the law,” Eason said.

Theft of cable television service using
altered set-top terminals and other means is
estimated at $4.7 billion annually. according to
the National Cable Television Association’s
(NCTA) Office of Cable Signal Theft.

LMDS auction rules
shut out cable MS0s

The end may finally be in sight for LMDS
service provider wanna-bes. After numerous
delays, the FCC finally adopted rules for auc-
tioning off LMDS (local multipoint distribu-
tion services) licenses. (See “LMDS formula
awaits approval,” CED, July 1996.) However.
it appears that cable MSOs won’t be invited to
the party; the LMDS auction rules partially
ban local cable operators and telephone com-
panies from bidding on the largest portion of
LMDS spectrum in their primary service areas.

Essentially, the auction rules cover two
pieces of spectrum in the 28 GHz range. This
includes the allocation of 1.3 GHz of spectrum
to a single operator in each of the basic trading
areas in the United States. Another 150 MHz
of the spectrum will be auctioned off to a sec-
ond licensee. For the first three years, local
operators and telephone companies will not be
allowed to bid on or own the largest spectrum
chunk in their service areas. They may. how-
ever, bid on/own the 150 MHz piece of the
spectrum in their service areas. After the three-
year period, all in-territory LMDS licenses
would be up for grabs as far as local operators
and telephone companies are concerned.

LMDS employs a cellular network architec-
ture, with central hub sites which communi-
cate with 18-inch transceiver dishes. The
FCC’s LMDS spectrum allocation provides
ample capacity for bundled telephone, high-
speed Internet access, interactive multimedia,
video and software distribution services.

The charge on cre-
ating the competitive
caveat was led by
David Mallof, presi-
dent of WebCel
Communications Inc.
In an ex parte plea to
the FCC last year, the
Commission was
urged to “include
necessary safeguards
to avoid outright
takeover of another potential competitor and
anticompetitive abuses” by local telcos and
cable operators. The company stated it
believed these local companies had “substan-
tial economic incentives to forestall deploy-
ment of LMDS as a direct substitute for their
facilities-based monopoly networks.”

“This is a watershed action,” said Mallof.
“As the largest two-way wireless service ever
sanctioned for nationwide deployment, LMDS
will leapfrog today’s slow legacy networks.
This is the day we have planned for. and we
are ready to go forward. We successfully advo-
cated the need for this landmark auction eligi-
bility provision. and we plan to build our net-
work with the same vigor.” Mallof said he
believes the auction will most likely take place
in early or mid-summer this year.

Jottings

April was a busy month for some of the
cable industry’s biggest names. First. Antec
shuffled its executive ranks yet again, creating
an Office of the President structure manned by
Jim Faust. Gordon *“Gordie™ Halverson and
Lawrence Margolis. The new structure was
created to manage Antec’s manufacturing and
distribution growth plans and help the compa-
ny meet its financial growth projections. Faust
becomes CEO of Antec Network
Technologies, the company’s manufacturing
and R&D division, and will also oversee
Antec’s international businesses: Halverson
becomes CEO of TeleWire Supply: and
Margolis will coordinate the financial and
administrative aspects of Antec. .. TCI
Communications named Tom Elliot its senior
vice president, Technical Projects, and elevated
Tony Werner to senior vice president,
Engineering and Technical Operations. In this
capacity, Elliot will advise TCI on broad tech-
nical developments and will also be TCI’s day-
to-day liaison to CableLabs. Werner will now
be in charge of designing and building TCI’s
video and telecommunications delivery plat-
form and will be responsible for all engineer-
ing activities . ... CEED

A N

David Mallof
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Kelso:
Capturing
cable’s fair
share

James Kelso

James Kelso wants to see cable operators get a big
slice of the mouth-watering, multi-billion-dollar adver-
tising pie, and is working on technology to help make
that happen. A relatively new addition to
the ranks of digital video system suppli-
er SeaChange International Inc., Kelso
is focused on new product development
and servicing the industry with existing
solutions, in his role as Cable Video
Systems manager. Specifically, he’s
working on projects ranging from find-
ing ways to insert a commercial into a
digital stream, to finding more economi-
cal ways to distribute commercials from
site to site, and creating some cost-effec-
tive solutions for small cable operators
who find digital playback to be cost-pro-
hibitive.

One big issue cable operators will
soon face in ad insertion is how to
adapt that technology to function with
digital program transmissions. Eager to
find solutions, Kelso chaired the Cable
Adbvertising Bureau’s Digital
Advertising Committee last year, focus-
ing on methods and standards.

“One of the tough things about
doing cable ad insertion into a digital
stream that’s headed to a digital set-top
is that everyone’s stream and set-top
are a bit different,” says Kelso. “What
we are trying to do is to find a common
way of inserting an ad, whether you are using a
General Instrument solution, a Scientific-Atlanta or
Divicom solution, or what have you. That is going to
take a good bit of work.”

Kelso would also like to see the cable industry cap-
ture its fair share of the more than $60 billion a year
national spot advertising market; currently, cable gar-
ners less than two percent, though the industry chalks
up 24 percent or better viewership. SeaChange and
companies like it are working on some back office traf-
ficking and billing software, says Kelso, that will help
operators keep track of their inventory—i.e., how many
spots they have left to sell—and accomplish dynamic,
real-time scheduling as well.

Digital ad insertion technology is also poised to pro-
vide operators with some intriguing new ad sales oppor-
tunities, says Kelso, including insertion at the neighbor-
hood level. “As cable operators lay more fiber, it
becomes easier to look at a specific node,” he notes.
And in a process that is roughly analogous to direct mail
advertising, cable operators could offer potential adver-
tisers the ability to target consumers having a specific
zipcode, people who fit a profile of those most likely to
buy the advertisers’ products. “That is completely doable
with the existing cable architecture. However, before
digital ad insertion, that would have taken an army of
people with a mountain of tapes,” says Kelso.

Taking the process down to the next level, Kelso
believes that advertising targeted down to the discrete
set-top level is probably about five or so years off.

A melting pot of disciplines

A 10-year veteran of the management and engineering
of cable television advertising operations, Kelso became
intimately acquainted with the technical issues surrounding
ad insertion while working for Cox Communications. He
started with the company when he was just a college
sophomore, as videotape operator and technician, eventu-
ally becoming manager for engineering for cable advertis-
ing, and later, director of engineering for cable advertising.

In his tenure at Cox, Kelso’s accomplishments includ-
ed helping to introduce digital insertion technology
throughout the company; deploying local area networking
to every Cox CableRep Advertising site; and building an
infrastructure via the establishment of the ad sales engi-
neer program for the company. “Every site now has an ad
sales engineer;” explains Kelso, “who knows a good bit
about video, a lot about local area networking, and at the
same time, is in tune with cable advertising clients.”

By the time he left Cox in 1997, Kelso was manag-
ing the operations for a $100 million cable advertising
business in concert with a $9 million capital expendi-
tures budget, while overseeing the implementation of
advanced trafficking software for ad sales, plus the
development of insertion systems for use with MPEG
video streams.

Some of the highlights of his time at Cox:

v Constructing an OC-12 network in Phoenix to facili-
tate digital insertion.

/Creating numerous zoned insertion systems, including
those in San Diego, New Orleans and New England.

¢/ Building the first NewsChannel for Cox, “News on
One,” in Omaha, Neb.

v Winning the company’s Vision Award for Innovation.

New challenges

Kelso has been with his wife, Caroline, almost as
long as his cable industry career. The two are eagerly
awaiting the birth of their first child next month, and
Kelso is already girding himself for spending many
late nights up with the baby, while catching late-night
programs on cable. Rounding out the family are a dog.
Jake, and two cats. “We take in just about every neigh-
borhood stray,” he explains.

Both of the Kelsos are avid readers—"Our house looks
like a used book store,” he admits—and James enjoys
both non-fiction and science fiction.

Currently telecommuting from his home in the Atlanta
suburb of Lawrenceville, he enjoys the outdoors, and is
looking forward to the day when he can get back to his
“boating roots.” But a new baby, and his new position at
SeaChange, will probably curtail his boating for awhile.
For now, Kelso is eager to dive into the challenges of his
new job. “Local cable advertising is a $1.6 billion busi-
ness today,” notes Kelso. “It’s unregulated, and it has
huge potential.” -Dana Cervenka
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Operational
issues for
digital have
arrived

By Wendell Bailey,
VP of Science
and Technology, NCTA

Have a comment?
Contact Wendell

via e-mail at:

wbailey @prodigy.com

Just a few short weeks ago, the Federal
Communications Commission adopted, after an
eight-year-plus proceeding, the Report and Order that
gives a second, free, over-the-air
broadcast channel to every licensed
broadcaster that will agree to provide
“digital TV service” in its existing
market. The FCC rules under which
this service is to be offered are rather
strict. The broadcasters in the top-10
markets must begin providing a digi-
tal signal within two years, and there
are different, but strict, timetables for
those in the second and lower mar-
kets.

The NCTA has, for several years,
had a consistent position on how, and
under what circumstances this allot-
ment would take place. Needless to
say, the FCC did not adopt our stance,
but that’s not the issue that I want to
discuss today.

The $64,000 question

A set of more practical issues for a
cable television operating engineer to
tackle begins with, “how, exactly, are
we going to handle the transmission
of the over-the-air signals that will
begin to arrive at our headends in the
immediate future?”

So many people have called to ask
me this question in the past few weeks that, by now,
everyone must know my answer: [ don’t have a clue!
It’s not just that we have lost the must-carry case
(Supreme Court, 5-4 in favor of must-carry), or that
the FCC has yet to speak to the issue of whether or
not these new digital signals should enjoy must-carry
status. No, these are issues that will be worked out
eventually, and at that time, we will find that,
whichever way it goes, we'll have our options and
responses changed by the decision that the FCC
makes. The operational issues that will confront us in
the next two years are much more prosaic.

If a broadcaster can compress his/her signals at a
5-to-1 ratio on a single, 6 MHz slot, and the cable
operator is to use “statistical multiplexing” to
achieve a 15-to-1 compression ratio, does this mean
that we would have to give up 10 potential channel
slots in order to carry one of the new broadcast chan-
nels? In the digital world, is it even fair or proper to
speak of a television channel as a 6 MHz slot? What
about the case where we have come to terms with the
carriage issue and are face-to-face with the issue of
delivery—we carry the digital broadcast signal to our
customer, and he/she only has an analog TV set.

Several questions arise: have we “delivered” the
signal? Do we care if the subscriber can see it (it
might be a great program)? If we put a digital set-top

in the subscriber’s home to receive our own digital
offerings (64 QAM), will that unit be able to handle
the modulation method that the broadcaster uses (8
VSB)? How about if the FCC requires must-carry
and does not allow the cable operator to re-modulate
the digital signal of the broadcaster, and you (the
operator) are sending QAM signals to a subscriber
who has a new VSB TV set? Then there is the issue
of “re-packing”: taking the four or five SDTV
(Standard Digital Television) signals that the broad-
caster sends out and fitting them into the 12-18 sig-
nals that an operator might be able to generate using
a stat mux system. See? It gets complicated very
quickly.

Chomping at the bit

It seems that we need to have a matrix drawn up
just so we can see what we must do once digital sig-
nals begin to proliferate. And proliferate they will.
The FCC order will no doubt be challenged by some-
one as too much too soon, but there are stations out
there that are anxious to get going with digital sig-
nals. There are even a few who are intending to be
on-the-air with true digital high definition signals in
the mandated timeframe.

This creates another problem for us to fit into a
matrix of issues. How do we handle a situation
where the broadcaster sends out a high definition
signal for a part of the broadcast day, and switches to
a group of five SDTV signals for the rest of the day?
Does this mean that we in the cable world have to
rearrange our channels once or twice a day?

Real, live digital

In the land of cable television, there are already
several places where digital signals in groups of six
or eight per 6 MHz are being delivered to real, live
cable subscribers. The word is that they like what
they see. While we have several new services to
offer our subscribers, some part of our efforts must
be devoted to dealing with the issues above.

Broadcasters have proven that they know how to
deliver programs that attract a large number of eye-
balls. True, the cable programmers have shown (late-
ly) that they can compete head-to-head for the same
viewer and win a fair share of the ratings, but it
would be foolish to ignore the track record of the
programming that comes to us from the over-the-air
source.

Surely there will be offerings in the broadcasters’
digital emissions that will appeal to a large portion
of our customer base. We will have to find a way to
get the signals to them. At the same time, we must
run our own digital channels in such a way that we
can offer the services that our program community
will develop, and that our subscribers will surely
want to see.

Once again, the people on the frontline have their
work cut out for them. CED
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The FCC has raised about $20 billion so far in spec-
trum auctions, most of it from auctioning relatively
small amounts of spectrum for mobile communications

Rain and its
effect on
microwave
spectrum

services. Over the next year or two,
much greater amounts of spectrum will
be auctioned. but at much higher fre-
quencies than before. The auction
prices will depend on the marketplace
opportunity for the service that the
spectrum will be used for. but also on
the effect of rain.

Uncoming microwave auctions

The major auction in 1997 or early
1998 will be Local Multipoint
Distribution Service (LMDS). for a
license of 1150 MHz of spectrum at 28
GHz in each of about 500 Rand
McNally Basic Trading Areas (BTAs).
These will be used for point-to-point
and point-to-multipoint communica-
tions networks. to carry two-way voice,
data and entertainment video program-
ming. By comparison. the earlier auc-
tions were for licenses of only 30 MHz
of spectrum, but at a much lower fre-
quency range. around 2 GHz.

Radio propagation

There are a number of factors that
affect radio propagation—the dis-
tances that radio signals will travel. At
frequencies above about 1 GHz, radio signals travel
in straight lines and do not easily bend around obsta-
cles. so path blockage is the most important factor.
Line-of-sight paths can be blocked by terrain. by
foliage and by buildings. Other propagation factors
include attenuation caused by rain drops. fog or dust
in the atmosphere. absorption due to atmospheric
gases (oxygen and water vapor), interference caused
by multipath signal reflections, and a variety of other
factors. These are described in more detail in ITU-R
Recommendation PN.530-5 and in radio communica-
tions textbooks.

While many of these factors are always present. rain
occurs infrequently. and the heavier the rainstorm, the
less frequently it occurs. So the attenuating effect of
rain is treated statistically. In engineering a radio link,
you decide what percentage of the time you can live
with a link outage caused by rain. and then look up in a
table the rain intensity in millimeters per hour corre-
sponding to that percentage.

For example. if you demand an availability of 99.99
percent, so that the link outage is less than 0.01 per-
cent of the time, or 52 minutes per year, and you are
located in the northeastern part of the U.S.. you find
that you must design your radio link to overcome a
rain intensity of up to 42 mm per hour. But if you can
accept only 99.9 percent availability (525 minutes of

outage per year). then you need only design your radio
link to overcome 4 rain intensity of 12 mm per hour.

As the frequency increases, the rain attenuation
becomes worse. For 99.99 percent availability on a 5
ki path length at 10 GHz, the rain typically produces
an attenuation of 5.5 dB. At 18 GHz, the attenuation
increases to about 17.4 dB. At 25 GHz it is 29.6 dB,
and at 40 GHz it is 54.2 dB.

For the same amount of spectrum in different fre-
quency bands,. this greater attenuation translates into
lower spectrum value in several ways. First, rather than
using 5 km path lengths, it becomes necessary to use
shorter path lengths. only 2 or 3 km. This translates
directly into higher system implementation costs,
because it requires more transmitter sites to cover a
metropolitan area. For example. a 5 km path at 18 GHz
must overcome 17.4 dB of attenuation during rain-
storms. But that same attenuation occurs on a 3 km path
at 25 GHz. If transmitter sites must be spaced at 3 km
rather than 5 km, it takes (5/3)2 = 25/9, or nearly three
times the number of transmitter sites to cover an area.

Rain attenuation at higher frequencies can be over-
come by using more spectrum. but using it less effi-
ciently to preserve path lengths. A less efficient modu-
lation method is more robust, but at the expense of
decreased capacity. This is why, for example, over-the-
air broadcast stations must use less efficient 8§ VSB
modulation, while cable TV can use 64 QAM or 256
QAM modulation and can derive a higher data rate. In
addition. for example. 16 QAM modulation can carry a
higher payload in bits/sec/Hz than QPSK. but it needs
a much higher carrier-to-noise ratio (8 to 12 dB.
depending on error coding methods).

The FCC looked at this issue recently when it
relocated the Digital Electronic Message Service
(DEMS) from 18 GHz to 24 GHz; and decided that
DEMS needed typically four times as much spectrum
at 24 GHz compared with 18 GHz in order to over-
come the effect of rain attenuation, among other fac-
tors. Thus, on a dollars per megahertz basis, you
could say that 18 GHz spectrum is worth four times
as much as 24 GHz spectrum.

Spectrum value predictions

The broadband PCS auctions brought in about $20
billion for 120 MHz of spectrum. The LMDS auction
will distribute 1150 MHz of bandwidth, or about 10
times as much spectrum. Will it bring in 10 times as
much revenue? I think that $200 billion is far too
much to expect. Spectrum auction values do not scale
linearly with the amount of spectrum. and the differ-
ence in rain attenuation between 2 GHz and 28 GHz
is enormous. But because of the amount of spectrum
being auctioned, the LMDS service offers the oppor-
tunity to compete both with local telephone carriers
and with cable TV. Companies that want to jump into
these markets could place a very high value on the
spectrum, in spite of rain attenuation. We'll see what
happens at auction time. CED
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Characterizing

Over-driven optical transmitters
can degrade digital carriers

return

path transmitters

By John J. Kenny, Ph.D.,
Principal Engineer, Antec
Technology Center

Figure 1: Return path optical transmitter block diagram.

Noise loading is becoming an accepted way to char-
acterize the noise and intermodulation performance of
return path active components. This article focuses on
understanding how over-driven optical transmitters
degrade digitally modulated carriers. Analysis and
experimental findings
have uncovered sev-
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the primarily digital transmis-
sion use of the return path and
the fact that the power spectral
density of digital signals resem-

th

A

I
>
>

Modulatinz

bles the power spectral
current

density of a band of noise.
In a situation where the

upstream payload consists
of many. similar level, dig-
itally modulated carriers, the probability distrib-
ution function (pdf) for the amplitude of the
composite signal approaches the gaussian distri-
bution associated with thermal noise.

Noise loading, as applied to return path active

There is a long history of noise loading of frequen-
cy division multiplexed telephony. coaxial cable and
microwave transmission systems. Analysis of the
resulting noise and distortion characteristics derived
from noise loading those systems produced the ther-
mal noise. second order intermodulation distortion
and third order intermodulation behaviors as a func-
tion of RF drive level.

Attempting to analyze return path amplifier and
laser distortion characteristics by those methods
immediately shows that when the intermodulation
distortion exceeds the thermal noise by just a few dB,
the device is severely distorted. and the intermodula-
tion noise can not be characterized by second and/or
third order intermodulation.

QPSK and QAM signals are characterized by their
signal states in the “phase plane.” sometimes referred
to as a constellation diagram. Noise loading is a scalar
measurement. It is related to how much a signaling
state of a digital signal is spread. but it will not indicate
the direction of that spreading and how close that
spreading comes to the decision thresholds in the
demodulator. This was the motivation for experimental-
ly investigating the distortion of a signaling state when
the laser is over driven.

Distortion mechanisms

There are several basic impairments in QPSK and
QAM transmission that may be viewed with a phase
plane or constellation diagram. The usual situation
includes some or all of the following properties in the
phase plane.

If a laser only experiences tone-like intermodulation
products when noise loaded or stressed with high level
CW interferences. the signal states would be smeared
symmetrically about their undistorted locations.

If there is only compression when the laser is over-
loaded. the signal states will be moved radially toward
the center of the constellation diagram.

The transiitted carrier can undergo a phase shift and
cause a rotation of the signal state. For instance, this

Figure 3: Laser light output when the OMI is greater than
100 percent.
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components, provides guidance to the system [
operator in the choice of appropriate nominal
operating signal levels within the dynamic range

of each component. Multiple digitally modulated
carriers may then be carried and allow significant
tolerance in their levels. Selection of the nominal

level may also take into account, and provide
headroom for, unaccounted-for signals such as

high level ingress.

b

Laser
»- diode
current

th I Modulating
current
-

IR ——-

CED: ComMMUNICATIONS ENGINEERING & DESIGN MAaY 1997



To bend glass without breaking it is impressive.

To do it decades from now is amazing.

Alcatel fiber with the revolutionary AFC3
coating system actually gets stronger and
stays flexible as it ages. Not convinced that's
amazing? Consider for a moment. What else
in the world defies the unwritten natural law
that everything gets weaker, more brittle and
less flexible with age? Yet few attributes could
be more important for the fiber you install in
your network. Because after you install it,
you need fo access it. Tomorrow. Months from
now. And years from now. Get Alcatel
AFC3 protected fiber, and you won’t worry
about flexing, stripping or splicing. For years
and years. For a brochure on Alcatel world
class fiber and cable products, please

call 1-800-ALCATEL.

v

ALCATEL

Reader
Service

14

©1995 Alcatet



¢ FIBerLINE

Figure 4: Experimental test set-up.

portional to the laser diode
current above threshold, i.e.,
P is proportional to I - I,. The
ratio of the peak of an RF
carrier to I - I, is called the
optical modulation index
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Figure 5: Notched noise plus CW catrrier.
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could occur if an over driven laser experienced excessive
chirp as it clipped the RE. Chirp in conjunction with
fiber dispersion can result in a carrier phase rotation.

In a laser transmitter, the laser diode DC current, I,
is set by a power control loop, and the AC modulating
current is superimposed from an RF path. These func-
tions are shown in the block diagram, Figure 1.

Normal level RF carriers will have peak currents
less than Ipc - 1, (see the L-I characteristic in Figure
2), so the laser diode current is in a range such that
the laser always emits light. The output light is pro-

Figure 6: Laser 1, +4 dBm, isolated, uncooled DFB.
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/2 MHz low

(omi).

When there is a modulating
current comprised of a wanted
digitally modulated carrier
and a very high level out of
channel signal (omi much
greater than 100 percent), two
distinct effects occur.

1. Intermodulation products
are generated, and some may
fall into the channel, producing
interference.

2. The laser is turned off
for part of the negative excursion of the high level
interference, resulting in an amplitude compression
of the wanted signal.

Generally, both occur, but it is worthwhile to consid-
er them individually.

At first one might say that in the limit of extremely
high omi, the laser would be turned off for half of the
time, resulting in a 6 dB RF level drop of the wanted
signal. This is usually not the case. The power control
loop maintains constant average output optical power.
This results in a further reduction of the laser’s duty
cycle, as shown in Figure 3 (see page 26).

pass filters

Experimental work

An apparatus arrangement as shown in Figure 4
was assembled. It permitted the flexibility to do both
noise load testing and signal constellation distortion
measurements.

Three lasers were characterized for carrier-to-noise
plus intermodulation noise [C/(N+IMN)] vs. RF drive
level in a manner similar to that used in reference 1.
Here, however, a 42 MHz band of noise was notched
by using a T7 channel deletion filter. A CW carrier

Figure 7: Laser 2, +1 dBm, isolated, uncooled DFB.
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Figure 8: Laser 3, 0 dBm, isolated, uncooied FP.
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around 9 MHz was placed within the notch as shown in
Figure 5. The level of that carrier was set to equal the
noise power missing from the notch. The motivations
for inserting the carrier were to provide a reference
level and to estimate the potential for digital signal
degradation. The noise generator and spectrum analyzer
options of Figure 4 were used.

The three lasers (all isolated and uncooled) charac-
terized were: (see Table 1 at the lefthand side of this
page).

The test results are shown in Figures 6, 7 and 8. To
the left of the peak C/(N+IMN). C/(N+IMN) is domi-
nated by relative intensity noise, shot noise, optical
receiver front end noise and double rayleigh
backscatter noise. To the right of the peak,
C/(N+IMN) is dominated by noise-like intermodula-
tion distortion. To the left of the peak, lasers 1 and 2,
both DFBs, improve C/N at a rate of about 4 dB per
3 dB increase in RF drive. This occurs because, as
the RF drive to the laser is increased, not only is the
received RF increased relative to various noise
sources, but also, the laser wavelength chirps more

Figure 9: Signal constellation representation of signaling state
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and the double rayleigh backscatter noise is reduced.
Laser 3, a Fabry-Perot type, improves at a rate of |
dB per 1 dB increase in RF drive.

The behavior of lasers 1 and 3 for RF drive levels
to the right of the C/(N+IMN) peak show rapid
decrease of C/(N+IMN) with increasing RF drive and
are generally similar to those reported in reference 1.
Laser 2, although it exhibits a smaller dynamic range
than laser 1, degrades more gradually as the RF drive
increases.

Signal constellation distortion

The IQ demodulator configuration of Figure 4 views
the signal constellation in a manner similar to the CW
Tester™ reported by Prodan3. It displays the location of
one signaling state on an oscilloscope. It simulates the
continuous transmission of the upper right hand quad-
rant state of QPSK or the upper right hand quadrant
corner state of a QAM signal.

The signal constellation diagram is shown in
Figure 9. The signaling state is shown in the upper
right quadrant. If it is being demodulated as a QPSK
signal, then the decision thresholds are ideally coinci-
dent with the I and Q axes. If it is being demodulated
as a 16 QAM signal, the decision thresholds are
much closer. The digital signal will be correctly
demodulated if the effects of noise, interference and
distortion do not displace the signal state beyond the
thresholds.

When a laser is driven at low RF levels, the signal-
ing state will be somewhat blurred, symmetrically
about its intended location. The subject of interest
here is what happens to the signal state when the
laser is driven at very high levels. Lasers 1, 2 and 3
were driven by a carrier at 9 MHz and the notched
noise as shown in Figure 5 at the level of the highest
data point of Figures 6, 7 and 8. The C/(N+IMN)
was less than 20 dB in each case and dominated by
intermodulation noise.

The oscilloscope display in Figure 10 shows sig-
nificant blurring of the signaling state. All three
lasers exhibited similar distortion patterns, i.e., a
blurring displaced in the direction of the origin rela-
tive to the undisturbed signal state. This shows that
the dominant distortions are noise-like intermodula-
tion products and compression.

To more thoroughly search for phase rotation
effects, the carrier frequency was raised from 9 to
142 MHz. The results of this test are shown in
Figure 11. The distortion characteristics in this case
are primarily compression. No phase rotation is
noticeable. The elongation of the signal state in the
direction of the origin is a very fortunate situation for
QPSK.

Another test used a 9 MHz wanted carrier and an
approximately 15 MHz, 100 percent amplitude modu-
lated carrier, about 15 dB higher in level. The exact
frequency was intentionally chosen so that there were
no noticeable beat products within the +2 MHz band-
width of the demodulator. The 9 MHz carrier was set

CED: COMMUNICATIONS ENGINEERING & DESIGN May 1997
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Figure 10: Signal state spreading of a 9 MHz carrier during
noise load testing at high levels.

Figure 11: Signal state spreading of a 142 MHz carrier during
noise load testing at high levels.
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to the normal input level for these transmitters (+18
dBmV). For all three lasers, the effect of this out of
channel signal is an almost identical, radial, compres-
sion of the wanted signal. An example measurement
is shown in Figure 12.

When the envelope of the 15 MHz signal is at its
minimum, the signaling state is in its normal loca-
tion. When the envelope of the 15 MHz signal is at
its maximum, the signaling state is displaced towards
the origin.

Figure 12: Signal state compression of a 9 MHz carrier in the
presence of a high level 100 percent AM modulated carrier.

Lessons learned

Several conclusions can be drawn from this work:

1. Some laser types have “softer” degradation at
higk: RF drives than others.

2. Type testing a return path optical transmitter
using a constellation analyzer provides valuable
insight into its suitability for carrying digitally modu-
lated carriers.

3. QPSK is extremely tolerant of clipping.

4. Signal constellation impairments during noise
loading have shown no peculiar effects. No phase rota-
tions of the signaling state have been observed.

5. Cross modulation in the form of compression can
be significant, and this effect is not captured by noise
load testing.

6. The reduction of wavelength chirping of DFB
lasers at lower RF drive levels increases the slope of
the C/(N+IMD) characteristic curve. CEED
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Gable
phony

U.S. ops in HFG holding

pattern, international
markets rev up

Compiled by CED staff and
written by Michael Lafferty

Ah, the fickle finger of fate. During the last decade
and a half in the cable industry, that finger has been
pointing all over the map, and back again, a number of
times. Remember the 500-channel universe?
Interactive television? Digital television? High-defini-
tion television?

How about cable telephony? According to some
industry observers (both informed and uninformed),
the fickle finger of fate has transformed itself into a
thumbs-down position on this once high-flying ser-
vice/revenue hopeful.

But, a recent series of interviews conducted by the
CED staff with a variety of operators and vendors tells
a different story. Part of the story seems to be that the
competitive free-for-all many predicted after passage
of the 1996 Telecommunications Act has failed to
materialize in the blood-letting many predicted, and
some may have even hoped for.

Another overlooked chapter is that HFC telephony
technology, while far from perfect, has come a heck of
a long way in the last 12 to 18 months. Meanwhile, the
deep-pocketed RBOCs seem to have done a Howard
Hughes-like disappearing act after having experienced
a rough, rumbling takeoff followed by an even faster
splashdown in trying to launch their video, voice and
data convergence behemoth. (Has the Spruce Goose
been superseded by the DSL Duck?)

While cable telephony may have disappeared from
some radar screens, it’s far from obscure on others. In
fact, some predict the last few years of the 20th century
will see telephony deployment trajectories heading
straight toward RBOC air space.

HFC telephony: follow the leader

While a few may say HFC telephony is progressing
quite well indeed both here and abroad, others
acknowledge there are some problems. Some feel there
are a variety of reasons cable telephony seems to be in
some sort of holding pattern. Others believe just one or
two roadblocks need to be overcome before deploy-
ments begin in a serious way.

For some, there’s a clear difference between those
who truly believe in telephony and those who are some-
what more agnostic in their approach. The way Ken
Craft, director of marketing for Tellabs’ Cablespan prod-
uct line, tells it, everything is coming up roll-outs. “On
the telephony side of things,” says Craft, “most major
MSOs are saying that they are going to deploy cable tele-
phony this year in anywhere between one to thre cities.
Almost all are going for at least one. Contrary to what
you hear, what we are involved in is, we are getting
orders and we are deploying equipment in these cities.”

CED: COMMUNICATIONS ENGINEERING & DESIGN May 1997



Others have a slightly different take on the situation.

“We really see a split,” says John Frederick, director
of ADC Telecommunications Inc.’s telephone business
unit. “We see a couple of operators that are still aggres-
sively moving forward. And we see a number of other
major operators pretty much sitting on the sidelines. And
I think some of this has to do with their balance sheets
and how quickly they feel they can do stuff, given the
technology.”

Douglas Howell, group product manager for
advanced access services at Philips Broadband
Networks Inc., thinks the apparent temporary cessation

— of hostilities
between operators
and RBOCs will
also ultimately
work to cable’s
advantage. “I think,
defensively, the
pressure is off
because the phone
companies have

backed off,” says
Howell. “And |
think this is giving

ADC'’s Host Digital Terminal
supports 28 DS-1 or 24 E-1
inputs.
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people a chance to

build their infrastructure

and wait for that first guinea pig
who will really prove you can make
money doing telephony.

“Our assumption is that the RBOCs are
going to use some kind of DSL technology.
And [ assume they think that in five, 10 or
100 years, or whenever DSL technology is
real and cost-effective, they can always
come back to video. That’s a guess.

“So, we're seeing some operators that are
very committed to going forward (with telephony)
and others seem to have slowed. My suspicion is
they're in a wait-and-see posture.”

Others note that market pressures seem to be divert-
ing cable resources that could be used to develop tele-
phony. “Considering the competition that’s hitting all of
the MSOs in their base business. for example, from
DBS.” explains Ron Smith, vice president of operations
for Motorola Corporation’s Multimedia Group, *[ think
they’re having to retrench and really strengthen up their
base business by putting in the digital services that are
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Braden

going to effectively compete against the competition.
That aspect of it, [ think, is competing for the capital
expenditure dollars that they would normally spend to
upgrade their plant and start putting in telephony. So [
think that has kind of slowed up the (HFC telephony)
market in the United States. But it certainly isn’t dead.”

Praise the HFC, and pass the NIUs

Any conversation about cable telephony these days
almost immediately focuses on a core group of true
believers. One of the most vocal, phone book-thumping
proselytizers for HFC telephony is Cox Communi-
cations Inc. While others (most notably TCI) have fall-
en to the wayside or have decided to keep their plans to
themselves (e.g., Comcast, which declined to comment
for this story), Cox is one of those operators that is
keeping the faith, daring to lead the way to the conver-
gence promised land of voice, video and data delivery.

Chuck McElroy, Cox’ vice president for residential
broadband services, isn’t shy about ticking off the var-
ied telephone related projects the company is undertak-
ing. He notes that after having just completed a suc-
cessful HFC telephony trial in Hartford, Conn., the
company is conducting additional trials in San Diego
and Orange County, Calif. For the past three years, Cox
has also been providing non-switched access services
through Cox Fibernet in Hampton Roads, Va.,
Oklahoma City, Okla., and New Orleans, La.

Yet, the company refuses to put all its eggs in a
wireline basket. McElroy points out that the company
is a majority owner of the Sprint Spectrum PCS busi-
ness in southern California, which launched in
December 1996. Cox also holds a 15 percent equity
stake in Sprint Spectrum, which has launched service in
a number of cities throughout the United States.

As far as Cox is concerned, says McElroy, the case for
cable telephony is self-evident.“Cox believes there is a
clear case for providing residential and business customers
a competitive alternative to the local telco’s

offerings,” explains McElroy. “Research
indicates a willingness among consumers to
purchase telephone services from other
providers, and there appears to be a strong
interest among consumers to purchase all
communications services (video, voice and
data) from a single provider.

“We plan to provide multiple dwelling,
single dwelling, and commercial video, data
and telephone services. Cox is currently
planning on being a facilities-based, retail
provider of telephony services.”

To further that goal, McElroy points

From the factory, ADC’s
basic Home Integrated
Services Unit features one
or two POTS lines (expand-
able to four) and provides
for on/off video control.
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out that in its nine major clusters the com-
pany is “upgrading its architecture to be
750 MHz, ring-in-ring, two-way networks with 1,000
homes per node.” Those clusters, he notes, represent 82
percent of the company’s customer base, giving the
company a unique advantage over MSOs who have
systems scattered across the country.

Another pioneer in cable telephony, Time Warner

Communications, is apparently holding back on
expanding into other telephony markets, at least when
it comes to residential service. “We are going to limit
our efforts in residential telephony to Rochester,” says
Michael Luftman, vice president of corporate commu-
nications for Time Warner Cable. “(But) we are going
to expand within that market, because we have only
marketed to about 10 percent of the Rochester area that
is capable of receiving service. Regulations are simply
not at a point where we are comfortable.” (See
“Winning over Rochester,” CED, March 1996.)

While the company continues to cite a muddled reg-
ulatory picture as one of its primary reasons for reining
in its residential service effort, other industry observers
speculate otherwise. Some wonder if the company’s
oft-rumored divestiture of its cable holdings and the

Philips’ Crystal Line Diagnostics element manage-
ment system runs on a Windows NT PC platform.

resulting hesitancy to sink more money into an admit-
tedly expensive venture may be the actual trigger for its
residential telephony retrenchment.

Nevertheless, Luftman points out the company will
continue its rollout of switched business service (as a
competitive access provider or CAP) in 18 locations
around the country. The locations, which cover 10
states from coast-to-coast, include: Texas (Austin,
Houston and San Antonio); Ohio (Cincinnati,
Columbus and Lima); New York (New York City and
Rochester); North Carolina (Charlotte, Greensboro and
Raleigh); Florida (Orlando and Tampa); Honolulu,
Hawaii; Indianapolis, Ind.; Memphis, Tenn.;
Milwaukee, Wis.; and San Diego, Calif.

US West’s Continental Cablevision, a current part-
ner in the Rochester effort, is leveraging its newly
acquired telco connections (along with its inherent
financial strength) in a couple of trials in the South.
“We have two trials currently underway,” reports
Greg Braden, vice president of telephony for
Continental. “One in Atlanta and a smaller trial down
in Pompano Beach, Fla. The Atlanta trial is taking
place in MDUs and will be expanded to include sin-
gle family residences using full HFC-based telepho-
ny. In Pompano, we’re in the very early stages of a
trial for telephony in MDUs using more traditional
telephony platforms, like subscriber loop carriers, as
opposed to full HFC-based systems.”

Braden says current plans for the four-month-old
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CoAxiom Customer
Interface Unit can be
powered from the net-
work, or locally powered
from the

subscriber.

ADC'’s Multi-Dwelling
Integrated Services Unit
features configurations
ranging from 12 to 96
lines and provides
remote provisioning of
both video and telephony
services.
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Atlanta trial would be to come out of the trial stage and
begin rolling into phased commercial deployment mid
to late third quarter this year. He describes the Atlanta
architecture as “a classic hybrid fiber/coax network
architecture where...we are building nodes in the 500-
home node sizes, which is a kind of targeted average
node size. And we're putting in 90V gas generator
back-up powering schemes to ensure network reliability
for supporting life-line services.”

This model (i.e., MDU-to-residential service roll-
out), says Braden, is not necessarily the one the compa-
ny will use in other areas. “I think, once we are confi-
dent that we have a stable technology platform and that
we’ve got, more importantly, all the operational support

systems in place, then I don’t think that you would see

us necessarily drawing a dis-
tinction between rolling out
MDUs first and then single
family residences second.

“It will be a phased
approach in that, of course,
we’ll be offering the services
across those portions of our
network that are upgraded to
750 MHz, two-way capabili-
ty. And those network build
plans will continue for a cou-
ple more years. But, in a
given area where that net-
work upgrade has taken
place, we will be pursuing
MDUs and single family residences alike.”

Over there, over there

The World War 11 tune, “Over There” could easily be
used today to describe how the Yanks are going over-
seas to develop cable telephony technology as a viable
alternative in many developed and underdeveloped
countries. Many believe these trials and
deployments will help take up some of
the developmental slack that’s currently
being experienced here in the United
States because of operator hesitancy
about telephony.

Tellabs’ Craft believes conditions
overseas are more conducive to a quick-
er rollout of cable telephony. The faster
it rolls out overseas, the logic goes, the
faster it will become a reality in North
America.

“There are different business and
market factors overseas,” explains Craft. “The sense of
urgency to provide telephony is much higher than in
the United States either because of poor service, or in
some of these markets, because of no service at all.”

Many believe the severe shortage or total lack of
telephone service in many developing countries, or
“green field” situations as they’re called, is fertile
ground for cable telephony. GADline Ltd., an Israel-
based company, recently announced it’s serving as the

key equipment supplier to an Israeli-Chinese joint ven-
ture that has been formed to provide the installation
and management of an expansive public cable telepho-
ny system for the northern Chinese city of Tianjin (pro-
nounced ‘Ting-ching’).

“As we see it,” says Laurence Rubin, CEO at
GADline, “there are tremendous opportunities for tele-
phony-over-cable in areas where there’s a need for tele-
phone service. You take places like India or China,
where in many cases, they have a more advanced infra-
structure for cable television than they do for providing
telephone service. That's what they’re doing where we
are in China. They're putting in the cable TV infra-
structure, both for the short- and long-term, (because)
it’s cheaper to provide the telephone over HFC than it
is to put in the twisted-pair copper.”

Back in the U.S. of A.

Meanwhile, back in North America, there seems a
fairly broad consensus about what's holding the service
back at this particular time.

Time Warner and Cox both site the regulation morass
and the resulting interconnection disputes raging around
the country. “The biggest obstacle is probably securing
sensible and stable regulatory rules and regulations,”
says McElroy. “The local exchange carriers (LECs)
have effective lobbying power over state regulators and
that makes the future of telephony regulatory rules
unpredictable at best. In addition, the LECs can delay
competitive entry through the negotiations and construc-
tion of facilities for network interconnection.”

McElroy, as well as other operators and vendors, are
fairly upbeat about the technology coming around
sooner, rather than later. It’s what’s going on behind the
scenes that’s got their attention.

“I'd say the biggest (hurdle) is really the backroom
functions,” explains Continental’s Braden. “We think
that the kind of new technology aspect of cable tele-
phony—the host digital terminals (HDTs), the network
interface units (NIUs)—those are going through the
technology curve that any new technology does. But,
we’re seeing that begin to stabilize and fully expect it
will stabilize like everything else does over time.

“Where the real challenges are, are in making sure
we have the operational support systems, the backroom
operations and the methods and procedures that you
need in place to offer this type of service in a high-
quality fashion and on an integrated basis with our core
business and other new services that we’re beginning to
offer. And that takes a lot of very detailed thinking,
planning and execution. And that all takes time. Those
are the things that we focus and work on daily to make
sure we've prepared ourselves to operate in that intri-
cate environment.”

Many see data as a useful stepping-stone for tele-
phony service, both from a technology/infrastructure
standpoint, as well as getting a handle on the vexing
back room/OSS issues. “When you go into telephony,”
says Howell, “you’ve got billing issues, interexchange
agreements, operational characteristics, and you’ve got
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to have people on call all the time. It’s a mind-
set change. [t’s an operations change. It’s nego-
tiated agreements all over the place. You just
can’t provide it all by yourself.

“Whereas, when you do data, it’s kind of a
nice stepping-stone, because you're getting
your reverse path set up and your infrastructure
in place. The amount of technology you have
to learn yourself is relatively small. For exam-
ple, you may have to learn about modems and
servers, which is relatively easy to outsource if
you want. It also has some less demanding
operational requirements. So to me, it’s a nice
stepping-stone to provide telephony.”

Rick Haube, Philips’ director of marketing,
concurs. “In addition to the return path experi-
ence,” he says, “data requires that you set up
additional resources in-house, like help desk or
enhanced customer service and provisioning.
These customer service issues, as you expand
your initial customer service base, may share
some similarities from data to telephony.”

The technology tango
The HFC telephony solutions circulating in the
industry offer a variety of approaches and unique capa-
bilities. While most of the vendors have a tendency to
say their particular solution is the best for all concerned
(and competitively priced, too), the final decision rests
with the operators and the peculiarities of
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GADline’s Subscriber
Interface Unit 503-B brings
voice/data communication
into the home where it pro-
vides plain old telephone
service (POTS). The larger
unit features a battery back-
up.
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their systems and markets.

ADC believes its modulation scheme
and a unique leveraging capability set it
apart. “Right now,” says Frederick, “I
think we’re one of the few in the industry
using OFDM (orthogonal frequency divi-
sion multiplexing) at 32 QAM. Most of
the industry is using TDMA, QPSK or 4
QAM. And what that roughly translates
to is, in 6 MHz, for example, a QPSK
system would get maybe somewhere
between 72 and 90 DS-0s. We get 240 in that same 6
MHz. So, we have at least double the spectrum effi-
ciency of other systems. And OFDM offers superior
voice ingress immunity.

“The other thing that we’re doing is that we’re able to
leverage our Homeworx equipment not only for telepho-
ny applications, but also high-speed data. We can take
our home unit and supply both data and telephony
simultaneously out of that device (estimated cost per
line: $200-$500). It’s a non-shared type service. We also
leverage an operator’s investment by integrating both of
those services back at the host digital terminal. So you
have one piece of headend equipment vs. many.”

Philips’ new Crystal Line access platform (estimated
cost per line: under $350) also touts an ability to offer
simultaneous delivery of different services, as well as a
unique maintenance capability. “We have a config-
urable time-out,” says Howell, “where if the circuit is
actually physically broken, we will hold the call up.

This gives the opportunity for somebody to do some
very quick maintenance. Obviously, there’s no trans-
mission if the circuit’s been broken. But it gives you
the opportunity to cut in something new without dis-
rupting telephone calls. It’s entirely configurable
through our element management system.

“We’ve also spent a lot of time working on our abili-
ty to withstand noise in the reverse path. You can actu-
ally put a noise carrier right on top of our signal, and
we can still maintain the call.”

Tellabs’ Cablespan product line, according to Craft,
offers a number of useful capabilities. “We offer an
integrated HFC/DLC solution,” says Craft, “that allows
operators to provide multiple market segments or multi-
ple applications segments in one unit. We also offer
scalable RF path concentration, as well as a singular
traffic statistic capability. We have a menu item in the
network management system that allows you to get
information on call loading, blocking, and you can set
alarms as well. You can do this on a system, node or
individual modem level.”

Jack Mann, Scientific-Atlanta’s director of marketing,
cable telephony systems, thinks S-A’s CoAxiom line and
its FDMA single carrier per channel solution provides
some benefits as well. “The key point,” says Mann, “ is
that it avoids a lot of different types of ingress and inter-
ference because it’s narrow. Also, if there is any interfer-
ence, you potentially don’t have to move that many
channels. If you have a wide-carrier approach, with say,
24 channels, you have to move 24 voice circuits instanta-
neously. And that’s not easy to do.”

Other companies, like Motorola and its CableComm
system, continue to refine their technology in trials in
the United States and overseas. “Well, basically,” says
Smith, “we’ve got commercial systems deployed with
Optus in Australia, with TCI in the Arlington
Heights/Mt. Prospect area, and (Motorola is) about to
go commercial in Malaysia.”

The crystal ball, please...

Where's all this leading to? Is it just more technology-
in-the-sky hype from the cable industry? For those in the
telephony trenches, the forecasts for its widespread debut
are surprisingly similar. Most agree that while the
RBOCs mull over their convergence technology and
strategies (once again), operators are focusing on the
more immediate areas of concern like enhanced video
delivery (remember DBS?) and the rollout of high-speed
data access services. But they believe these preoccupa-
tions will pass relatively soon.

Continental’s Braden sums up the crystal ball consen-
sus on HFC telephony for like-minded operators and ven-
dors.“I think that by mid to late 1998, many of the issues
which we kind of wrestle with daily will have stabilized a
lot. We will have gone through the learning curve on a
variety of important issues. I think it will become more
mainstream beginning in 1998, and we’ll ramp up from
that point in time as MSOs gain greater confidence in it
and there’s a greater critical mass of upgraded plant that
you need to offer these services.” CED
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LABWATCH

Digital insertion:

CableLabs courts
vendors, standards hodies

GCan we

all work together?

By Robert Wells

Tornado photo courtesy of
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The Weather Channel.

Hhonda Hilton and her colleagues call it “splicing,” a
term evoking a scene of tape decks and razor blades that
was all-too-common in the pre-digital age. But the task
at hand is defining an optimal way to insert one digi-
tized program seamlessly into another—an ad into a trav-
el show, say, or a tornado alert into a baseball game.

The hub of this activity is a subcommittee on Digital
Program Insertion (DPI) set up in November as part of
the CableLabs Technical Advisory Committee. Jay

Vaughan, director of engineering and technology at
Time Warner Cable, chairs the group, and Carol Derr,
director of advertising technology at TCI Technology
Ventures, is vice-chair. Hilton, a senior member of the
CableLabs technical staff for new services develop-
ment, coordinates the Labs’ participation.

Given advertising’s $1 billion contribution to annual
cable-industry revenues, the stakes in getting the ability
to insert digital bistreams into other digital bitstreams
up-and-running are fairly high.

The present situation
The hybrid approach used by MSOs today, widely
referred to as digital insertion, is actually an essentially

analog process of inserting content stored on a digital
server, with the aid of analog routers and switchers, into
analog programming. Cue tones are typically sent in
out-of-band audio channels. While today’s hybrid inser-
tion system output format is baseband NTSC video and
audio, there remain interfaces that are not standardized.
No two vendors’ approaches are compatible.

Vendors are working on specifications for MPEG dig-
ital splicing but “you can walk the booths at the Western
Show, and they’ll readily admit that not everything has
been solved yet,” notes Hilton. “Vendors, operators and
programmers must work together to develop affordable
solutions,” says Hilton. Among the major factors holding
back vendor development efforts is “having received no
uniform guidelines from the cable industry.” In short,
notes Hilton, “it’s a chaotic time.”

“What's still missing is a digital-standard equiva-
lent of baseband analog NTSC video,” says Vaughan.
“As the industry rushes to get digital equipment to
market, we don’t want to overlook the basic building
blocks of headend signal processing and baseband
digital multiplexing.”

The plan of attack

First, a quick look at the subcommittee’s work plan.
Efforts, now in full swing, focus on participation in two
standards bodies and talking with vendors in the con-
text of a Request for Information (RFI).

A key liaison is with the Society of Cable
Telecommunications Engineers’ (SCTE) Digital Video
Subcommittee (DVS), chaired by Dr. Paul Hearty of
General Instrument, and its Working Group 3 on
Network Architectures and Management, chaired by
Michael Adams of Time Warner Cable.

In January, the DPI subcommittee wrote and submit-
ted a technical paper on digital insertion to the Society
of Motion Picture & Television Engineers’ (SMPTE)
Working Group on Switching and Synchronization of
Packetized Signals, known as PT20.02.

As Hilton observes, “It’s hard to write a standard
unless you have a requirements document to work
from.” Accordingly, the CableLabs subcommittee plans
to submit to DVS a member-company draft document
on “Digital Program Insertion Requirements.”

The subcommittee also was expected to issue by
early April an RFI outlining a draft set of requirements,
seeking vendor proposals for appropriate interface
specifications. Some of the requirements in the docu-
ment are essential, says Hilton, while others “are more
along the lines of a wish list” and may be too expen-
sive to implement, at least initially.

Dr. Richard Prodan, CableLabs’ chief technology
officer, will lead the team evaluating the expected RFI
responses. After evaluation will come a meeting
between the CableLabs team and vendors, plus further
ongoing discussions.

Another document due out in the same time frame is a
white paper providing background on cable advertising
insertion for vendors, standards body members and others.

The idea behind all this, of course, is to urge indus-
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The subcommittee
has suggested

a middie-ground
criterion,
‘near-seamiess’
splicing
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try bodies and vendors to close ranks around a common
approach. In contrast to the vendor-proprietary world of
analog, Derr says, “there’s a good chance we’ll have
open standard interfaces and interoperable products
from the outset.”

Agreement among vendors and carriers on a set of
key specifications and interfaces would be sufficient to
move ahead, she adds. Eventually, says Vaughan, as
set-tops give way to MPEG-enabled digital TVs, “there
probably are elements of this that should go through a
formal standards process.”

Technical issues

CableLabs is seeking an industry consensus on such
technical issues as these (examined in turn below):
¥/ quality benchmarks
v splices involving differing bit rates
¥ defining insertion points
¥/synching audio and video, and
v avoiding detection by “commercial-killer” devices.

The concept of digital insertion lumps together ad
insertion, emergency-message insertion and a more
generic category of “program insertion.” The latter
could include top-of-the-the-hour news inserts or
school updates—in fact, any content that MSOs or pro-
grammers dream up, Hilton says. Although some ven-
dors have suggested the different content classes
require different equipment, the subcommittee thinks
one set of equipment should suffice, she says.

The MPEG-2 transport stream, says Hilton, “doesn’t
fully specify how to do splicing, it only has the hooks
to do splicing.” The CableLabs requirements state that
the quality of the insertions should be at least equal to
that of analog insertion, she says.

MPEG-2 supports “seamless” and “non-seamless”
splicing, the latter meaning that a discontinuity is
apparent in the decoder output. The subcommittee has
suggested a middle-ground criterion, “near-seamless”
splicing, in which discontinuities, while present, aren’t
perceptible.

The MPEG standard specifies variable-bit-rates
(VBR), but constant bit rates (CBR) can be simulated
within it, Hilton says. “There are techniques to smooth
it out, so essentially, the traffic rate stays constant, such
as stuffing null packets into the stream occasionally if
you don’t have enough material.”

A major issue so far, notes Derr, “is how to match
bit rates in order to insert program material into a sta-
tistically multiplexed bitstream.” (Statistical multiplex-
ing is a way of combining multiple channels into one
datastream by dynamically allocating capacity to each
channel and varying digital compression rates.)

“Suppose you have an ad at 6 Mbps and a movie at 4
Mbps,” says Hilton. “How do you just magically switch
over and not have freeze-ups or artifacts on the screen?
For us, the problem boiled down essentially to buffer
management and interfacing with remote decoders.”

Achieving interoperable solutions means convincing
vendors to support multiple data rates, even if they
think imposing one rate would be easier, says Hilton.

Further, she says, “The system should accommodate
dramatic bit-rate changes, even though the MPEG stan-
dard wants you to do nice, gradual ramp-ups so it can
properly manage its buffers.”

Vaughan says he hopes to explore, through the RFI
process, when stat-muxing should be supported and
when CBR might be necessary in the name of smooth
insertion.

MPEG compression is efficient because it doesn’t
constantly retransmit complete video frames, just the
inter-frame changes, Hilton explains. If a movie is inter-
rupted by a news bulletin, a decoder may be unable to
resume the movie afterwards because it hasn’t seen the
previous-frame information it needs. Thus, another tech-
nical issue is “defining some type of guidelines for inser-
tion points—places to do an insertion so that the picture is
restored quickly when you go back to the program, vs.
just doing it willy-nilly,” says Hilton.

A similar issue, she adds, is making sure that audio
and video can be synched up when the original pro-
gram returns. Another related issue is the mixing of
key-encrypted content, like movies, with unencrypted
material. This must be done in a way that doesn’t leave
a decoder too confused to display a picture.

Yet another imperative for the system is “to make
sure it’s not susceptible to commercial-killer devices,”
says Hilton. “We have to make sure we don’t add obvi-
ous information to the bitstream, otherwise, someone
will come up with a device that can turn the TV off or
skip to another channel during the entire commercial
sequence.”

Conclusion

Most of the near-term activity will consist of inserting
national and regional ads, but MSOs may want to insert
into digital channels fairly soon, says Hilton, adding:
“We don’t want cable operators shutting off revenue
streams by telling local advertisers, ‘Sorry, we can only
accommodate you on our analog channels’.” Vaughan,
t00, stresses the need to get systems in place in time to
avoid missing out on significant revenues.

Overall, Hilton sees “a wonderful opportunity in the
interactive insertion environment—not just advertising-
on-demand, but really, information services-on-
demand.” As a skier, she’d like to be able to “hit the
remote and see the satellite weather picture for
Colorado.” Such content, Derr notes, could be down-
loaded either in the background, to decoder memory, or
on demand, if systems have a return path.

One eventual goal is the ability to support “some
type of set-top-addressable insertion,” says Hilton.

“We’d like to think that things will move in the
direction of addressability, either to smaller nodes, or to
individual homes,” says Derr. “The concept of complete
addressability to the set-top box—where you’d have that
level of granularity in targeting your audience—certainly
is the dream of many advertisers.” CED

This article was prepared specially for CED by
Robert Wells on behalf of Cable Television
Laboratories Inc. (CableLabs).
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LETTERS To THE EDITOR

Time-shifting as
DBS’ eniree

to ‘local access’

To the Editor:

I have noted how the key difference
between DBS operators and cable-based
broadband operators is “ local access.” I have
a suggestion for a way that DBS operators
could offer local access. This suggestion is
based on a number of factors, including:
v'From watching “local TV,” I believe the

DBS customers more local choices than

“local” customers. I live in Richmond, Ind., an

ideal example. [ have no “local” stations, but I
could take Cincinnati, Indianapolis or Dayton,

all less than 80 miles from me. All of them fall

in the Top 100 markets, so I could actually
pick and choose which I wanted to watch (or
even watch them all).

interest. TV is of course our “thing,” and it is
a natural for all of us to know more than the
average person knows.

I have the advantage of being born and
raised in Schenectady, N.Y. (near Albany),
which is where the G.E. Corporate R&D
Center is located, and where much of the
earliest work on both mechanical and elec-
tronic TV was done. In fact, two of my
uncles worked for GE in the 1920s and '30s
and built a home TV which was used to ge
local broadcasts.

Amazingly, few in cable or broadcast TV
know much about our industry’s origin. I
watched a PBS documentary a couple of years
ago on TV which was produced with the BBC
and was heartbroken to see history so distorted
about the important technical work that was
done. This show seemed to portray most early
TV work as being done in the U.K., when
actually, it was done in a number of locations
around the world.

Most people are amazed to

"Local" programming feed schedule

hear that if we were to take

today’s 1997 model TV set back

West Coast viewing

Mountain viewing

Central viewing

East Coast viewing

to 1938 in or around New York
City or Schenectady N.Y., we
would actually be able to watch
the King of England visit the
N.Y. World’s Fair on the very

West Coast feed | 3 p.m.-9 p.m. 4 p.m.-10 p.m. S5p.m-11 p.m. 6 p.m.-Midnight
Mountain feed 9p.m.-3a.m. 10 p.m.-4 a.m. 11 p.m.-5 a.m. Midnight-6 a.m.
Central feed 9a.m.-3p.m. 10 a.m.-4 p.m. 11 a.m.-5 p.m. Noon-6 p.m.
East Coastfeed | 3a.m.-9a.m. 4am.-10am. S5a.m.-11a.m.
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actual amount of truly locally-originated pro-
gramming is very small. For the sake of argu-
ment, let us say it amounts to two hours per
day, per station.
v’How local does local have to be? I would
say if you chose the top-rated station in the
top 100 markets, you would cover virtually all
“local” areas in the country.
v'Two hours times 100 stations equals 200
hours. Since a DBS channel can broadcast 24
hours in one day, that means nine channels
could present (more than) all the local news
for the entire nation. For the viewer, it’s then
just a matter of tuning (or automatically
recording) the appropriate two hours from
the appropriate channel to get the “local”
programming.
v’Much of this could be time-shifted to be
more accessible, as indicated in the chart.

This would require that the top-rated station
provide two hours of bonafide “local” pro-
gramming by satellite, either for live insertion
or for tape delay. However, seeing that ad
space is maintained, I can’t imagine anyone
not wanting to be included.

Such an arrangement may actually give
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This would, of course, require the dedica-
tion of nine channels to this “local” program-
ming. (Actually 216 hours per day, or 108 sta-
tions/108 markets.) But the payoff would be
that the cable channels could not be penalized
for lack of local origination.

Stephen Lampen
Technology Development Mgr.
Belden Wire & Cable Co.

Hearthroken to see
history distorted

To Walt Ciciora:

Just thought I would send you a note on
your article in the February 1997 issue of
CED. Technical people often are maligned,
just as you noted, especially when others are
somewhat intimidated by our mastery of com-
plex and often mystical technology.

" The answer, as you so carefully point out,
is to have a broader command of topics of

6 a.m.-Noon

B B SSS

first TV network (two stations)
transmission. Except for the
audio being AM vs. FM, the TV
would probably be able to lock
up just fine (in black-and-white, of coursef).

Such technical facts are often lost in the
mass media’s portrayal of history. Similarly,
the details of history are often even more
amazing. For example, one of the books you
mentioned, Rhodes’ The Making of the Atomic
Bomb, has a wealth of information in it. On¢
item includes a reference to uncovered
Japanese Military High Command orders to
their scientific people to attempt to develop an
atomic explosive device for use in an attack
against the U.S.! This document was dated
April 1941! No one I have ever talked with has
ever heard of this piece of history, yet we often
hear the U.S. use of atomic weapons criticized.

Fortunately, the Japanese were unable to
develop the technology, or the military in
Japan would probably have used it, probably
to attack Pear] Harbor!

Best wishes and congratulations on a fine
article!

Dan Whelan

Chief of Video & Broadband Section
N.Y. State Public Service Comm.
(formerly the NYS Cable Commission)
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Multi-User Capabilities... Ger the arest
in Waverek sweep technology. With
the mulu-user capabilities of the
Stealth Reverse Sweep System, vour sweep technicians can
sinuftaneously perform reverse sweeps and help eliminate the
impact of ingress on the measarement.

Me-e Powerful... Engineered for powerful performance, the
Stealth Reverse Sweep has +50dBmV output to ensure
measurement capability, even in high ingress and noise
environments or with high-loss test points. Sweep techs can
quickly and casilv perform sweeps, dentify problem arcas,
and troubleshoot with the handheld Stealth.

The Stealth s precision engineered to save time, simplifv testing,

reduce fatgue, and giin comprebensive results. No wonder the
Stealth is preferred by technicians around the world.

Weacetek.. partners in producticity for aver 33 years

©Wavetek Com.. 1996

WAVETEK

Wavetek's Multi-User Stealth Reverse Sweep

F

Greater Performance. .. Only with the Wavetek Stealth do vou enjov
precise measurements of forward and return path alignment and. ..

e Up to 10 simultancous users

* 30dBmV output to help eliminate corruption from ingress
* In-service signal analvzer for C/N ané hum

* Noise and ingress spectrum display

* Automated 24-hour testing capability

e High-resolution, casy-viewing LCD screens

* Rugged/water resistant hand-held field unic

Comfidence... "I'he Stealth Reverse Sweep System is just part of
Waverek's complete line of qualiny test and measurement
equipment. We pioneered the SAM ... Sweepless Sweep ... and,
Return Sweep. Kach product delivers all the performance,
precision, speed, and ease of use vou demand — at a value vou
expect — from the leader. We are vour signal meter specialists.

Power up for the interactive revolution with the Stealch Multi-User
Reverse Sweep Svstem. In the ULS, call,

1-800-622-5515

Worldwide Sales (ffices United States (1) 317-788-9351
United Kingdom (44) 1603-404-824  Southeast Asia (65) 356-2522
IFrance (33) 1-4746-6800 Asia Pacific (852) 2788-6221
Germany (49) 89-996-410 China (86) 10-6500-2253
Lastern Europe (43) 1-214-5110 Japan (81) 427-57-3444

Reader
Service
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‘ PEOPLE

People on the move

The National Cable Television
Association has named Brian James as win-
ner of its 1997 Vanguard Award for Science
& Technology. The Vanguard Awards are
presented to men and women who excel in
both business and in personal commitment to
their colleagues, and whose accomplish-
ments merit the award of the industry’s high-
est honors. As Vice President, TAC Test
Centre, Rogers Cablesystems Ltd. and
CableLabs, James is responsible for the
management and evaluation laboratory for
the cable industry, and provides a liaison
between CableLabs and its Canadian mem-
bers. The laboratory is a joint venture of
Rogers Cablesystems and CableLabs. Prior
to taking on his duties at the TAC Centre,
James was director of advanced television
testing for CableLabs from 1990 to 1996. He
served as director of engineering in the
Science and Technology Department at the
NCTA from 1985-90. James is also a senior
member of the Society of Cable
Telecommunications Engineers.

WASSCO has appointed Ed Durfey as
president. Durfey was hired as product man-
ager in 1981, advanced
to branch manager, mar-
keting manager, con-
troller, and finally, vice
president of finance
before accepting the
position of president.

Integral Corp. has
appointed Tony
Randolph as president.
He has 22 years of
experience in the wire
and cable industry. Randolph began his
career with Southwire Company, Integral’s
parent, in 1974.

Harmonic Lightwaves Inc. has appointed
Michel Vaillaud to its board of directors.
Vaillaud most recently served as chairman and
CEO of Schlumberger Ltd. Now retired, he is
currently a trustee of the Institute of Advanced
Studies in Princeton, N.J.

Epitaxx has announced several changes in
its management team. Noboru Hiraguri has
been appointed vice-chairman and CEO of the
company and is responsible for the basic poli-
cy and overall direction of the company.
Hiraguri has been chairman of the board of
directors of the company since May 1991, and
president and CEO of Epitaxx since
September 1994. Dr. Yves Dzialowski has

Durfey

been named as president and COO of Epitaxx
and is responsible for all operations. He is also
a member of the board of directors. And
James Coleman, VP of Finance and
Administration, has also been named as CFO.

Trilogy Communications Inc. has appointed
R. Jeff Morris to the position of vice presi-
dent of international operations for the cable

television, cellular and
l SMR (specialized
| mobile radio) markets.
In his new position,
Morris will be responsi-
ble for increasing
Trilogy's worldwide
sales distribution net-
work, developing new
markets and business
opportunities worldwide.
Before joining Trilogy,
Morris spent more than 15 years serving in
various director-level positions with AT&T
International and AT&T Outside Plant
Systems in Asia, Africa, the Middle East and
Central America.

Time Warner’s Excalibur Group has
announced the expansion of its technical
team based in Stamford, Conn. as the com-
pany moves ahead with the launch plan of its
Road Runner service. Tom Staniec, formerly
director of network engineering, has been
promoted to vice president of network engi-
neering. Peter Bates has been promoted to
vice president of systems technology. He
was previously director of system technolo-
gy. Meanwhile, Frank Kist has been pro-
moted to vice president of network technolo-
gies. He was previously director of network
technologies. Howard Pfeffer has been pro-
moted to vice president of software tech-
nologies, and is responsible for the applica-
tions and client software. New hires include
Rick Bechtel as the systems plant engineer,
formerly of the SCTE; and Chris Broccoli
as senior software engineer. He was previ-
ously with Prodigy Services Company.

Wes Hanemayer has been appointed as
vice president of operations and engineering at
Vyvx Inc. He will be responsible for satellite,
fiber, teleport and interactive operations; syn-
dication, quality assurance and engineering.

Bay Networks Inc. has named Karl May as
vice president and general manager of the
company’s Data-Over-Cable-Division. May
will report to Bruce Sachs, an executive vice
president and general manager at Bay

Morris

Networks. He joins the company from Silicon
Graphics (SGI), where he led the company’s
efforts to develop products for the digital tele-
vision industry. He succeeds Rouzbeh Yassini,
founder of LANcity and former general man-
ager of the LANCcity Division, now Bay’s
Data-Over-Cable Division.

Jerry Pittman has been appointed vice
president, network planning, for Western Tele-
Communications Inc. (WTCI). Pittman has
been with the company since 1989, involved
in engineering communications systems, pro-
ject management and new business opportuni-
ty development.

Linda Cutler has been promoted to the
new position of vice president of investor rela-
tions and corporate
communications at
USCS International,
parent company to
CableData and
International Billing
Services. In her new
position, Cutler will be
responsible for the com-
pany’s investor relations
and internal communi-
cations, as well as its charitable and communi-
ty visibility programs.

CSG Systems Inc., a subsidiary of CSG
Systems International Inc., has named Barry
Winchell as vice president systems develop-
ment for CSG Phoenix Telephony. He brings
20 years of systems development and data
processing experience to CSG Systems and
will be based in the company’s Boulder,
Colo. office. Prior to joining CSG, Winchell
spent the last 10 years leading systems
development activities for Citibank Credit
Cards in Sioux Falls, S.D.

Lucent Technologies has named Gary
Morgan as its Network Systems regional vice
president in Denver, Colo. Morgan comes to
Lucent from his former job as vice president,
south and western region for telecommunica-
tions equipment manufacturer Siemens. He suc-
ceeds Dana Zitek, who has moved to Europe to
be Lucent’s managing director-Network
Systems division, United Kingdom.

General Instrument Corp. has appointed
D. Douglas Means as vice president, North
American Sales, for the company’s NextLevel
Satellite Data Networks Group.

Artel Video Systems Inc. has named Michael
Druar as vice president, North American sales.
and John Curtis as vice president, international
sales. Druar has held management positions at
Honeywell and ADC Telecommunications.
Before joining Artel, Curtis served as senior VP
of Worldwide Operations for Banyan Systems.

Cutler
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- supertrunking or direct distribution

-

-

The Altair External Modulation Transmitter is .opt'irnized for 80-110
channel direct distribution. . '

The Antares External Modulation Transmitter is deS|gned for single or
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& PEOPLE

Alan Hulme-Lowe, Ph.D., has been
appointed technical director for the 3M
Telecom Systems Division based in Austin,
Texas. Prior to accepting this position, Hulme-
Lowe served as laboratory manager for 3M’s
Industrial and Consumer
Sector Laboratory. He
has held technical posi-
tions of increasing
responsibility through-
out his 3M career,
including positions in
England and Italy.
Hulme-Lowe holds a
doctorate degree in
chemistry from the
University of Liverpool.
He is also a graduate of the Royal Institute of
Chemistry and holds several patents, including
inventions in the field of fiber optic technology.

3M has also named Scott Evans as market-
ing director for its Telecom Systems Division.
In his new position, Evans will be responsible
for the division’s overall marketing and sales
strategy throughout North America. A graduate
of John Carroll University, Evans began his
24-year career with 3M as a sales representa-
tive.

The National Cable Television Center and
Museum has named Kim Dority as project
manager of the Center Library. An executive
information specialist and consultant, Dority
also will serve as associate director of the
Library. The Library will be operated by The
Center in partnership with the University of
Denver Libraries. Nancy Allen, dean of the
Libraries, will also serve as director of the
Center Library.

Trilogy Communications has announced the
appointment of Dan Hobbs to the newly-creat-

. ed position of director,
domestic sales and mar-
keting for the compa-
ny’s cable TV coaxial
products. In this new
position, Hobbs will be
responsible for manag-
ing the company’s net-
work of salespeople,
manufacturing reps and
distributors, as well as
directing all marketing activity.

James Collins, Jr. has been named director
of sales and marketing at MountainGate, a
Lockheed Martin Company. Prior to joining
the company, Collins held a number of senior
management positions, including vice presi-
dent of sales for Island Data, national sales
manager for Storage Dimensions, and director
of Costa Distribution.

2l

Hulme-Lowe

Fiber Options Inc. has appointed two people
to management positions within the company.
Barbara Butler takes on new duties as direc-
tor of marketing and communications, while
Charles Hoeg takes over as director of engi-
neering.

Butler returns to Fiber Options after hold-
ing a marketing-communications management
position with an international manufacturer of
microelectronic components for the past three
years. She holds an MBA in finance and inter-
national business and has worked in the mar-
keting-communications field for more than 15
years. Hoeg brings more than 35 years of expe-
rience in the electronics industry to his new
position with the company. For the last 30
years, Hoeg has been an independent consul-
tant to more than 30 organizations in the New
York/Long Island area.

Harmonic Lightwaves has announced two

: promotions and an
expansion of its sales
staff. Two of the compa-
ny’s regional sales man-
agers have been promot-
ed to the position of
area sales manager.
Michael Carollo has
assumed the position for
the Atlantic region, and
Daniel Ambauen has
taken over that position
for the Western region.

Carollo brings 20
years of experience in
RF, microwave, fiber
optics and cable TV to
his new position.
Ambauen is a 20-year
veteran of the cable TV
industry, having worked
most recently for
Intermedia Partners in
Santa Clara, Calif.
before joining Harmonic
in 1994.

The company has also
named Thomas Thorpe
as regional sales manag-
er for the company’s
mid-Atlantic region. He
comes to Harmonic from
C-Cor Electronics Inc.,
where he was product
manager for the company’s AM fiber optic
product line.

Meanwhile, C-Cor Electronics Inc. has
announced the promotion of Colin Horton to
the new position of market manager for distrib-
ution products. In addition, the company

Thorpe

announced that Daniel Gibson has been
appointed product manager-digital fiber.
Horton has more than 18 years with C-Cor and
will be responsible for the overall marketing
direction for both AM and RF distribution
product lines. Prior to joining C-Cor, Gibson
was most recently marketing manager for
Network Approach Corp.

Philips Broadband Networks Inc. has
announced the appointment of two new man-
agers. Carroll Murray
assumes the post of
manager of communica-
tions, and Tony Pierson
has been named group
product manager of
transmission products.

Murray, who for 16
years owned and operat-
ed her own marketing
communications agency,
will oversee the compa-
ny’s marketing commu-
nications activities,
including advertising,
public relations, direct-
marketing campaigns
and trade show support.

Prior to joining
Philips, Pierson served
as marketing manager
for a major supplier of
broadband transport equipment. In his new
position, he will direct all marketing activities
for the company’s transmission products,
which include broadband RF and fiber-optic
transport equipment and systems.

Bryon Kasper has been named manager of
Ortel Corporation’s newly-formed digital mod-
ules group. With more than 25 years of RF and
optical technology experience, Kasper will
oversee Ortel’s entry into the digital transmitter
and receiver markets.

GTE Telephone Operations has appointed
Kevin Rice as general manager of Florida
operations for GTE Video Services. Rice will
be responsible for managing cable systems
operations in the Tampa Bay, Fla. area. He will
also implement all sales and marketing plans in
the area. Prior to this position, Rice was senior
vice president-operations for Heritage
Communications.

James Kelso, former director of engineering
operations for Cox Communications, has been
named cable video systems manager at
SeaChange International. Kelso has extensive
experience in engineering and project manage-
ment, and advanced knowledge of computer
networking, including wide- and local-area net-
work design and implementation. CED

Murray

Pierson
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SCTE CaABLE-TEC ExPO ‘

Expo offers wide range of technical training options

The Society of Cable Telecommunications
Engineers’ (SCTE) Cable-Tec Expo is coming
up, slated to land in Orlando, Fla. June 4-7.
Several innovations are on deck for this year’s
15th Annual Expo and 21st Annual Engineering
Conference, including: 16 hours of exhibit time
spread over the course of three days; and a
Technical Training Center on the show floor,
which will feature special equipment demonstra-
tions. For planning purposes, here’s a preview of
the workshops and sessions (information is sub-
Ject to change).

Tuesday, June 3, Pre-conference sessions
v'Preparing for Technical Certification at the
Service Technician and Telephony Levels.
Alan Babcock, TCI; Dennis Quinter, Time
Warner Cable; Andy Scott, NCTA; Gary
Selwitz, TV Cable of Carlisle.

¢'Technical Standards Development. Ted Woo,
SCTE; Jim Haag, Integration Technologies;
Paul Hearty, General Instrument; Steve
Johnson, Time Warner Cable; Rich Pulley,

Comcast; Bruce Weintraub, Southwestern Bell.
v'Data Network Protocols and Telephony
Acronyms Explained. Bill Winslow, Sprint
North Supply.

Wednesday, June 4, Annual Engineering
Conference

v/ Session A: Preparing for Digital
Deployment. Jim Ludington, INT2; Y vette
Gordon, Time Warner Cable; Keith Kreager,
Antec; Van Macatee, TCI; Todd Ortberg, ADC.
v Session B: Cable Modem Technology and
Product Strategy. Richard Prodan, CableLabs;
Doug Jones, US West; Jamie Howard,
@Home; Mark Coblitz, Comcast.

Thursday-Friday, June 5-6, Expo Workshops
v/Cable Modems-Are They Plug and Play?
Dan Leith, H-P; Angel Orrantia, Intel.
vDigital System Deployment and
Measurements. Zulfakir Ali, GI; Rick
Jaworski, Wavetek; Bill Wall, S-A.

¢Inside Wiring Options. J.R. Anderson,

Integration Technologies; J. Junkus,
Knowledgelink.

v’Making Two-Way Work (Part II). Ron
Hranac, Coaxial International; Tom Staniec,
Time Warner.

v'New Revenue Opportunities. Tom Donahue,
Broadband Networks; Byron Smith, ISC
Datacom; Jay Kirchoff, Moore Diversified.
v'Powering for Reliability. Mark Alrutz,
CommScope; Steve DuChene, Time Warner;
Dan Kerr, Continental.

v'Project Management of Your HFC Upgrade.
Walt Colquitt, Optel; Jim Ludington, INT2.
¢/Quality Audio in the Headend. John Beyler
and Craig Cuttner, HBO; Russ Murphy, The
Family Channel; Linc Reed-Nickerson,
Tektronix; Dom Stasi, TCI.

v’Return Path Problems and Their Solutions.
Dean Stoneback, GI; Tony Werner, TCI.

v Surge Suppression, Fusing and “Slugging.”
Jack Coghlan, Transtector; John Downey,
C-Cor; Dan McCurry, Scientific-Atlanta; Oleh
Sniezko, TCI.

The End Is Near
What are you doing about EAS?

Experience, expertise and proven EAS systems since
1989. Complete systems include program override for
IF, Baseband and Composite Video. Solutions for all
budgets and all system sizes.

We wrote the book.

Call for your free copy of
“The Handbook on Cable EAS’.

Mid Atlantic
Vision Telecom
215 362-7950

North East
RF Tech

South
Microsat
800 438-0812

R Alan
800 36

800 678-2122

THE PREMIER MAGAZINE

Your Partners in EAS Solutions
1AS 801 943-4443 f. 801 943-3895
Frontline 801 947-9981 f. 801 493-1180

Mid West

COMMUNICATIONS

The All Channel Message System (ACM) is a patented and
proven system that takes EAS t0 a whole new level with
crawling text capabilities for all channels. This is the most
powerful and least disruptive EAS solution you'll find. It’s
also the only system that can make money for you!

ud
W

A
Reader ﬁa-
Setvice / &
23 a\

West

Western System
619 868-5628

LS

North Central Mt. States
CSG IAS
800 451-9032 801 943-4443

North West
Glade Comm.
800 347-0048

Comm.
7-1450
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IEEE 802.14 UPDATE

What is 802.14 and
what does it mean?

Charting a
course

for interoperahility

By Robert B. Russell, Chairman, 802.14
Working Group

Editor’s Note: Although the MCNS
(Multimedia Cable Network System) effort to
standardize high-speed cable data modems
has received the lion’s share of attention from
the media, there is another, equally powerful
group developing standards for transport of
high-speed data over networks. Under the
auspices of the Institute of Electrical and
Electronic Engineers, the IEEE “802.14"
committee has been chipping away at such
standards since late 1994. What follows is an
explanation of the group’s goals, its vision and
an update on the status of its work.

52

The developing IEEE 802.14 cable TV
Modem Protocol is more than just a cable
modem. The 802.14 protocol offers full inte-
gration and access control of multiple frequen-
cy and time division “channels” for the deliv-
ery of widely different data types, with their
unique Quality of Service (QoS) requirements,
on a truly public network. This represents a
fundamental shift in the delivery and scalabili-
ty of networks.

The standard defines the interfaces of the
Media Access Control (MAC) and Physical
(PHY) layers, and also those of internal con-
vergence and media dependent layers.
Multiple physical layer solutions can be sup-

SIS 'HINEVLS NOLHVE A8 NOILVHLSNT

ported by one MAC. Coupled with MAC layer
security, signal flow and public PHY topology
requirements, this presents a unique challenge
in communications networking. Whereas pre-
vious networks and data flows were designed
around the protocol, the IEEE 802.14 protocol
is being developed to support a wide array of
networks and data types.

The IEEE 802.14 protocol is tasked to sup-
port voice, video, file transfer and interactive
data services across an international set of net-
works. These are represented by switched data
services such as ATM, variable-length data
services such as Ethernet (802.3), near-con-
stant bit rate services such as MPEG digital
video streams, and possibly very low latency
data service such as virtual circuits or STM.

It also supports the combination of “pub-
lish and subscribe” architectures with private
message delivery. Instantaneous data rates
and actual “throughput” are no longer limit-
ed by the protocol, but are rather a function
of the network traffic engineering and the
theoretical limit of the media and modulation
scheme themselves. This generates a wide
range of QoS parameters that must be sup-
ported simultaneously in order to create a
scalable, multi-service “gateway.” Legacy
protocols and architectures can simulate this
delivery flexibility but suffer greatly in effi-
ciency, QoS and scalability.

The MAC overview

As overall controller of the actual transmis-
sion and reception of information, the MAC
must account for the unique physical topology
constraints of the network, while guaranteeing
each data type its required QOS. The network
consists of a multi-cast or broadcast down-
stream from the headend to individual sub-
scriber groups, and multiple allocated and
contention upstream channels.

The downstream channel currently con-
sists of a single “wide band” high symbol
rate channel, composed of six octet time
allocation units. A single unit can be
assigned the idle pattern, or multiple units
can be used to create ATM cells, variable-
length fragments or MPEG streams.
Consideration is given to allow for multiple
simultaneous downstream channels as well.

The upstream consists of multiple channels
divided in time into a series of “minislots.”
These represent the smallest orthogonal unit of
data allocation. Within one minislot is enough
time for the transmission of eight octets of
data plus PHY overhead and guard time.
Multiple minislots can be concatenated in an
upstream channel to create larger packet data
units such as ATM cells, variable-length frag-
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T HE NEW LECTRO ZTT/PLUS CATV UPS.

ENHANCED PERFORMANCE.
ENHANCED RELIABILITY. ENHANCED VALUE.

Among the enhancements * A long list of user-friendly

that make the Lectro ZTT/Plus BERE e improvements. New LCD display
an even greater value: ' v for more accurate and easier-to-get
L readings. True digital RMS readings

* Microprocessor-driven digital
control for smarter functions,
more accurate information. No
more mechanical meters or analog

at the touch of a button. Special
options of previous models now
built in at no additional cost.

readings.

* Optimized field performance * Enhanced battery-friendly topology for * The best ZTT CATV UPS value
for longer MTBF. Fewer parts faster charging without overcharging. Automatic ever! All the above pius a lower
means greater reliability. adjustments to match environmental conditions. cost equals great value.

Increased input surge protection.

And that's all in addition to the features and reliability that
made our original ZTT a legend.

The new Lectro ZTT/Plus is built on a solid foundation—the Lectro ZTT's
field-proven reliability, easy serviceability and technician-friendly design.

To benefit from even greater power protection at a lower cost, call for more
information about the new Lectro ZTT/Plus.

1-800-551-3790 - +1-919-713-5300

LecTro EXIDE
E£LECTRONICS
A PRODUCT OF EXIDE ELECTRONICS CORPORATION Strategic Power Management™

™

©1997 Exide Electronics Group, Inc. All rights reserved a trademark of Exide Electronics Group, Inc.
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F INALLY, A UPS THAT DELIVERS

GREATER POWER PROTECTION

- AT A LOWER COST
! THAN THE LECTRO ZTT! /
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Introducing the NEW Lectro ZTT/Plus CATV UPS.

At Exide Electronics we like to say, “No matter how good our product is...we can
IMPROVE IT!" And that's exactly what we've done to the Lectro ZTT CATV UPS—the
industry’s first true uninterruptible power supply.

Meet the new Lectro ZTT/Plus—smarter, more reliable, more rugged, more
user-friendly and less expensive than previous comparable Lectro ZTT models!

| LecTro EXIDE

ELECTRONICS
A PRODUCT OF EXIDE ELECTRONICS CORPORATION

Strategic Power Management ™

- @ YES' Send me more information on the new
o Lectro ZTT/Plus CATV UPS and tell me

T EST DRIVE THE how to arrange my risk-free test drive.

LECTRO ZTT/PLUS CATV UPS

RISK-FREE FOR 90 DAYS. Name

. Title
To find out more or to arrange

your free 90-day test drive, call Company
Address

or return the attached reply card. City State/Province Country ZIP/Postal Code
Offer avaitable in U.S.A. only. '
. Phone Fax
International customers, please call
about our special trial offer: E-mail
$100 off your first purchase.

For even faster service call 1-800-551-3790 or +1-919-713-5300,
or complete and fax this card to +1-919-713-5350.
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g = Clastlc Sports NSTwork

10 = Prime Sports Southwest (VC H) 13 = The Travel Channel (VC ")

11 = Network One (N1) 14=FITTV

13 = Sportschannel Chicago (VC Hl) 15 = WWOR-TV (Secaucus, N.J./

14 = KUSA-TV (Denver/NBC affiliate) independent) (VC If)
(Ve 1) 16 = Request 1 (VC Il)

15 = Sportschannel Ohio (VC 11) 17 = MTV East (VC II)
Sportschannel Cincinnati (VC It) 18.0 = Hot Choice (DC)

16 = Prime Deportiva (DC) 18.1 = Cont!nuous H!ts 3(DC)

16.1 = Prime Ticket San Diego (DC) 18.5 = Continuous Hits 1 (DC)

17 = Sportschannel Florida (VC 1) 18.6 = Continuous Hits 2 (DC)
Prime Sports Rocky Mtn. (VC Hl) 19 = C-Span 2/Senate
Prime Sports Upper Midw. (VC 1) 20 = Showtime 2 East (VC Il)
Prime Sports Midwest (VC ") 21 = Discovery Channel (VC ||)

22 = Prime Sports Northwest (VC Hll) 22 = FLIX (VC Il)

23 = KWGN-TV (Denver/independent) 23 =VH1(VCH)
(ve iy 24 = Country Music

24 = Sunshine Network (VC 1) Television (VC )

Calculating C/N

C/N=EIRP - Ls + Ga + 228.6 - 10 log BW - 10- log (Ts)
Where:

EIRP = Satellite power (dBW)

Ls = Space loss (dB)

Ga = Antenna gain in dB

Ts = Total effective noise temperature of the
system

228.6 = Boltzmann’s constant in dB

BW = Receiver noise bandwidth in Hz.
Ts consists of:

1. the antenna, plus feed loss

2. the LNA, plus cable and splitter loss
3. the satellite receiver

Transponder
number

-t ok b
N_.ocooo\lmcnaum—a

Ay | I lBA

13.6 = Encore 4 Mystery D ]

13.7 = Encore 7-WAM (DC) '
14 = ESPN Blackout Network (VC Ilh
15.0 = CNNfn (DC-MCPC) P
15.1 = CNNI (DC-MCPC) A
15.5 = CNNSI (DC-MCPC) ;
16 = Turner Classic Movies (VC II) ,
17 = New Inspiration Network

18.0 = HBO 2 East (DC)

18.1 = HBO 3 East (DC)

18.5 = HBO Cinemax 2 (DC)

18.6 = HBO 2 West (DC)

19 = HBO Cinemax East (DC)

20 = HGTV (VC 1I)

21 - USA Network (VC i)

22 = The Nostaigia Channel

23 = HBO

24 = Global Shopping Network

Corresponding

Downlink L-band
frequency frequency
(MHz) (MHz)

3720 1430
3740 1410
3760 1390
3780 1370
3800 1350
3820 1330
3840 1310
3860 1290
3880 1270
3900 1250
3920 1230
3940 1210

g TV iand
19.0 = Showtime 2 (DC)
19.1 = MTV Latino (DC)
19.5 = FLIX (DC)
20.0 = Product Info. Network (DC)
20.1 = Jones Computer Network (DC)
20.6 = Great American Country (DC)
21 = Comedy Central East (VC II)
22.0 = Your Choice Television 1 (DC)
22.1 = Your Choice Television 2 (DC)
22.2 = Your Choice Television 3 (DC)
22.3 = Your Choice Television 4 (DC)
23 = E! Entertainment (VC ll)
24 = DMX

950-1450 MHz C-band LNB conversion chart

: Vo \""“i.". ':1 &% = L & " - . — " - - " . -
19 = USA Network East (VC ) ' S }g i lg: ::l: fgg :3
20 = Black Entertainment Network ‘ . . ' _ " 19 = TCI HITS (DC Il)
21 = ME/U |
22 = CNN Headline News (VC II) ~ : : : ’ 3; - 13 :g: :gg ::;
23 = A&E Cable Network (VC 1) s ' < il '
24-A1 = Showtime East (MPEG II)
24-A2 = The Movie Channel (MPEG H)
24-A3 = Showtime West (MPEG Il)
24-B1 = Sundance Channel

(MPEG 1)

4 - -
Satellite information numbers Programmers’ hotline phone list . Legend
Operator Sun Outages Center of box info Programmer Scrambling General Programmer Scrambling General - y | ‘ \\
Corresponding AT&T (800) 242-2422 (800) 321-7703 Action PPV (818) 998-1661 (310) 453-4500 | HBO / Cinemax / DE = Gl Digicipher
Downlink L-band GE (609) 987-4191 (800) 526-4214 AMC / Bravo / Comedy Central (212) 512-5666 Same DEMCRC = GliDigicipher MCPC [
Transponddy | frequency frequency (201) 827-7746 Independent Film Channel / HGTV (800) 211-6671 (423) 694-2700 B g B
number (MHz) (MHz) s e AT e s (310) 525-5725 Iy Much Music / Newsport / International Channel (303) 267-4015 (303) 771-7700 ¥ ~ GrVISeiehic?
Hughes Galaxy IR, HIR, IV Same (310) 525-5726 Sports Channet - Fiorida , Lifetime (718) 706-3629 (718) 706-3515 VC 1l = Gl Videocipher i
13 3960 1190 o Hughes Galaxy V, VI, Vii, IX Same (310) 525-5727 : New York, Ohio, Philadelphia (516) 354-0145 Same Nostalgia Television (Not scrambledO (202) 289-6633 o E o WFEG
13 3980 1170 g n, ' — ] B < A&E (203) 965-6557 (203) 965-6556 Playboy / Adult Vision ((800) 672-HELP Same R .
- 1070 1150 > ELA . N BET (800) 772-4238 (202) 608-2000 Prevue Networks (800) 725-1233 (800) 447-7388 S 'v
Cartoon Network / CHN / Prime / HSE / PSN / ;
16 4020 1130 — CNN / CNN International / Sunshine / Sports South (800) 334-1744 (713) 661-0078 ( a
17 4040 1110 TCM/TNT (404-827-2458 Same Request 1 & 2 (800) 804-5050 Same ‘
18 4060 1090 A Classic Sports Network (800) 410-2964 (212) 529-8000 Showtime / Showtime 2 / '
19 4080 1070 . e B , Country Music Television  (203) 965-6268 Same | FLIX/Movie Channel /
20 4100 1050 Unauthorized duplllcapon proh!blted_ without permission pf publisher. CNBC (800) 366-4046 Same MTV / MTV Latino /
Communications Engineering & Design magazine, ey . | W u
21 4120 1030 600 South Cherry Strest, Suite 400, Denver, CO 80222 Court TV / America’s Health Nickelodean / VH-1 (516) 435-4961 (516) 435-4900 .
22 4140 1010 bl ceémagazine 'c om : : Network / Nonhwt?st Cable TBS (800) 523-2363 (404) 827-1717 <,
23 4160 990 (303) 393_7'449 Fax (303') 393-6654 News / Outdoor Life (800) 417-9599 (212) 973-2800 TNN (203) 965-6200 (615) 889-6840 e T »
~ Ml 370 NE: SEilo focHh bt Discovery (TDC) (301) 986-0914 Same TV Food Network (Not scrambied) (212) 398-8836 w
: ations not to scale. Perspective is from outer space. Disney (818) 842-2877 Same USA / SciFi Network (212) 408-9180 (516) 361-8292 y ,
- - TR 2 ;‘ B Encore / Encore + / Muitiplex Viewer's Choice / - .".'"
- - 1 & - - — Channels / Starz! (303) 267-4011 Same Continuous Hits 1,2 & 3/ -
E! Entertainment Television  (800) 651-5869 (213) 954-2400 Hot Choice (203) 965-6600 Same
ESPN / ESPN 2 (203) 585-2264 Same Weather Channel / Landmark
— e ou r o " rce o r a te e om m " n l ca o |s o " l o n s Family Channel (804) 420-9015 Same | Networks (800) 554-7354 Same
fX / XM (818) 775-0500 (516) 951-2440 WGN (800) 331-4806 Same
: Game Show Network (818) 998-1661 (310) 280-8919 WOR / WSBK (315) 432-9400, ext. 349 Same
ULTA-HIGH o o ) I\ 1| ' 4 Golf Channel (407) 345-4653 bus. hrs. (407) 363-4653 (800) 448-3322, ext. 332
STABILITY! vl = == 4— e 5 "‘7‘ AT T (407) 248-6389 after hrs. WTBS (800) 523-2363 Same

serve your

has the expertise and the
equipment you need to main-
tain uninterrupted reception

SATELLI'E today, tomorrow and beyond.

FREQUENCY”‘W
DR MHz
UNbTABlE
SIGNAL INPUT 1450

MHz

1259
MHz

s {25

e

OLD LNB

DIGITAL RECEIVE

SHARP PICTURE ‘
RECEPTION! 1450 A
MHz

1250
MHz

950
MHz

DIGITAL RECE?

700
MHz

DAWN
DIGITAL-READY
LNB

R ¥

'.a.V?‘A!

Dawn Digital Ready LNB’s...
specifically designed for ultra-high stability.

et

5 .

to D« W\—yo‘ur one-stop
resource for all your satellite e Satellite Antennas
communication needs. Call for . Digital Ready LNE’s ¢ Multi-Feed Retrofits
your FREE catalog today.  Block Translators  * Heaters and Covers

. Satellite Receivers  * Cable and Connectors ———
-Antenna Motorization 3340 S. Lapeer Road, PO. Box 9 Lake Orlon MI 48361

Tel: (248) 391-9200; Fax: (248) 391-9207

DAWN

SATELLITE

e Downconverters o Accessories

Phone: 248-391-9200

l_}.‘



' C-band video

- Hughes
] satellites GE Satcom C4 Galaxy IR
l 135 ° WL 1337 WL
; GE Satcom C1
‘, Aurora 2/ 137 ° WL
i Satcom C5

139 ° WL

| s

125 ° WL

|

Hughes

ITAL ARC

Hughes =
ITES alaxy IX
GE satcom C3 Ga!gxy M *1230 WL CI'(u-band VIdeo
131 ° WL "125 ° WL - Telecom
satellites Telesat  Solidaridad 1
Telecom ANIK E1 109.2 ° WL
Morelos 2 Solidaridad 2 111.1° WL
116.8 ° WL 113 ° WL

Hughes Galaxy IR

GE Satcom C4

Polarization:
Odd = Vertical
Even = Horizontal

GE Satcom C1

Polarization:
0Odd = Horizontal
Even = Vertical
1 = Prime Network (VC II)
2 = KMGH-TV (Denver/ABC affiliate)

1 =AMC (VC 1)

2.0 = Request 2 (DC)

2.1 = Request 3 (DC)

2.2 = Starz! East (DC)

2.5 = Request 4 (DC)

2.6 = Request 5 (DC)

2.7 = Starz! West (DC)

3 = Nickelodeon /
Nick-At-Nite East (VC Il)

(VCIt) Nick
3 = KRMA-TV (Denver/PBS affiliate) 4 = Lifetime East (VC )
(vem 6 = Madison Sq. Garden Cable

4 = Sportschannel Pacific (VC II)
5 = KDVR (Denver/Fox affiliate)

7 (vCc iy 13.1 = Encore 2-Love Stories (DC) 14 = New England Sports Network (VC II) 14 =ESPN 2 (VC i)
{ 6 = KCNC-TV (Denver/CBS affiliate) 9 = QVC Network 13.2 = Encore 3-Westerns (DC) ¢ 15=Showtime East (VC Il) 15 = HBO East (VC II)
% (vc :? f gomz Shpr:‘plng Network 13.5 = Encore 6-True Stories & ] 16 =MTV 2 16 = HBO Cinemax West (VC Il)
| 7 = Pgie Sports West (VC II) an_ oPeC "fo _____Drama (DC) 1y 17 = The Movie Channel (VC Ii) Y 17 = Turner Network Tglevns:on (ve n )

Network (VC II)
7 = Bravo (VC ll)
8 = Prevue Guide Channel

Polarization:

Odd = Horizontal

Even = Vertical .
1 = Comedy Central (VC Il)
2.1 = Univision (MPEG II)
2.5 = Galavision (MPEG i)
2.8 = Telehit (MPEG Ii)
3 = Encore East (VC )
4.0 = TV Food Network (VC 1l)
4.1 = Oiitdoor Life (DC) 3
4.5 = Canal De Noticias (DC) {
4.6 = America’s Health Network (DC)
5 = Classic Arts Showcase i
6 = Z Music \
7 = The Disney Channel West (VC II) )
8 = Cartoon Network (VC 11} .
9 = ESPN 2 Blackout Network (VC) */
10 = MSNBC
11 = ETWN
12 = Valuevision i
13.0 = Encore 5-Action (DC)

|
a,
f

&

&
Hughes Galaxy V

GE Satcom C3

Polarization:
0Odd = Horizontal
Even = Vertical
1 = The Disney Channel East

Polarization:
0Odd = Vertical

Even = Horizontal
1 = The Family Channei (VC Ii)
2 = The Learning Channel
3 = Viewer’s Choice 1 (VC II0
4 = Lifetime (VC Il)
5 = Odyssey
6.0 = Court TV (DC)
7 = C-Span/House
8 = QVC Network 2
10 = Home Shopping Club Spree
11 = Newsport (VC II)
12 = The History Channel (VC Il)
13 = The Weather Channel (VC Il)

2 = Playboy TV (VC II0

3=TBN

4 = Sci-Fi Channel (VC 0

5=CNN (VCII)

6 = TBS Superstation (VC II)

7 = WGN-TV (Chicago/independent)
(vC )

8 = HBO West (VC II)

9 = ESPN (VC Il)

11 = The Family Channel East (VC Il)

12 = Discovery Channel West (VC II)

13 = Consumer News & Business
Channel (VC Ii)

o )
RS 1 )

100.8 ° WL

LD D

. 101.2 ° WL
105 ° WL
e
)
GE Spacenet 4 Hughes
101 ° WL Galaxy IV
Telesat f /WL

ANIK E2 &
107.3 ° WL é 'é

*Hughes Galaxy IX

Polarization:
Odd = Vertical
Even = Horizontal
7 = TVN Entertainment (DC-MGPC)
9 = TVN Entertainment (DC-MGPC)
10 = TVN Entertainment (DC-%PC)
11 = TVN Entertainment (DC-MCPC)
13 = GRTV
14 = Sundance Channel (VC lI)
15 = Showtime West (VC Il)
17 = Nickelodeon / Nick-At-Nit¢
West (VC II0
18 = The Movie Channel West [VC Il)
19 = MTV West (VC ll)
23 = Computer Television NeM{ork

Hughes

Galaxy HIR
95 ° WL

GE Spacenet 4
Polarization:
C-Band (36 MHz/1-6) = Vertical
C-Band (36 MHz/7-12) = Horizontal
C-Band (72 MHz/13-15) = Vertical
C-Band (72 MHz/16-18) = Horizontal
(C-Band/36 MHz:)
6(11) = Encore 8-Starz (VC {l)
7(2) = Starz2 (VC )
8(4) = Encore West (VC Il)
9(6) = KNBC-TV (Los Angeles/
NBC affiliate) (VC II)
10(8) = KOMO-TV (Seattle/ABC
affiliate) (VC II)
(C-Band/72 MHz:)
17L(18) = Starz! West (VC II)
18U(24) = KPIX (San Francisco/
CBS affiliate) (VC Il)

AT&T
Hughes ! GE-2
Telstar 402 GE Spacenet 3 . AT&T
Galaxy VI 89 ° WL 87 ° WL 83°WL Telstar3o2 [uohes
74 ° WL

Hughes Galaxy IV

Polarization:
C-Band/Odd = Horizontal
C-Band/Even = Vertical
8.1 = Telemundo East (MPEG Il)
8.2 = Telemundo West (MPEG i)
8.4 = Telenoticias (MPEG II) :
10 = WJLA-TV (Washington, D.C./:
ABC affiliate) (VC Il)
11 = U.S. Farm Report )
12 = AGDAY .
14 = WRAL-TV (Raleigh-Durham, *
NC/CBS affiliate) (VC Il)
21 - WB Television Network
22 = WNBC (New York/
NBC affitiate) (VC Il)

' !;&(6"./4" & o o

Hughes Galaxy IR

Polarization:
C-Band/Odd = Horizontal
C-Band/Even = Vertical
1 = TVN Theatervision-
Television 1 (VC II)
2 = TVN Theatervision-
Television 2 (VC Il)
3 = TVN Theatervision-
Television 3 (VC 1l)
4 = TVN Theatervision-
Television 4 (VC 1i)
5 = TVN Theatervision-
Television 5 (VC 1l)

GE Spacenet 3
Polarization:
C-Band/36 MHz = Horizontal
C-Band/72 MHz = Verticatl
(C-Band/36 MHz:)
2(3) = WSBK-TV (Boston/
Independent) (VC Il)
3(5) = Univision (VC )
5(9) = WPIX (NewYork/
Independent) (VC 1l)

Tolal-1~

77 ° WL

6 = TVN Theatervision-Television 6

- TVN Widescreen Theater (VC

)
TVN Promo Channel (VC iI)
7 = GRTV
8 = TVN Theatervision-
Theater 8 (VC Il)
9 = TVN Theatervisian-
Television 9 (VC II)
10 = Adultvision (VC )
15 = Gospel Music TV (VC II)
16 = HBO 2 East (VC Il)
17 = HBO Cinemax 2 East (VC Il)
19 = HBO 3 East (VC Il)
20 = HBO 2 West (VC )

6(11) = CNNSI
8(15) = KTLA (Los Angeles/
independent) (VC I1)

10(19) = SportsSouth (VC Il)

12(23) = Home Team Sports
(vc

(C-Band/72 MHz:)

16L(14) = CNN

. 16U(16) = CNNfn (VC Il)

CNNI(VC Il)

74 ° WL

A IR Y

GE

Satcom SN2
69 ° WL

Y >A3. k‘:;

L

Hughes Galaxy VIl

Polarization:
C-Band/Odd = Horizontal
C-Band/Even = Vertical
Ku-Band/54 MHz = Horizontal
Ku-Band/27 MHz = Vertical
(C-Band/36 MHz:)
1 = SEGA Channel
(S-A digital data stream)
3 = Action Pay-Per-View (VC Il)
4 =FX TV East
5=FXTV West .
6 = Game Show Network (VC Il)
7 = The Golf Channel (VC il)
12 = Romanece Classics
13.0 = Kaleidoscope-American
Disability (DC)
13.1 = Prime Sports Showcase (DC)
13.3 = Intro Television (VC Il)
13.4 = Classic Sports Network (DC)
14 = Independent Film Channel (VC Il)
15 = Intro Television (VC l) \
16 = Access TV (DC-MCPC) “
20 = Fox News Channel
21 = BET on Jazz:
The Cable Jazz Channel
23 = XM (VC I)
24 = International Channel (VC Il)
(Ku-Band/27 MHz:)
1 =TCI HITS (DC Il)
4 = TCI HITS (DC 1l)
6 = TCI HITS (DC Il)
7 = TCI HITS (DC 1)
9 =TCIHITS (DC Il)
10 = TCI HITS (DC I)
12 = TCI HITS (DC Il)
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ingress
making

~ your return Sl i

to nowhere? | i

Ingress is the major roacdblock to getiing your
return path up and running. Fortunately,
there’s the new HP Calan Sweep/Ingress
Analyzer. It’s the only test gear that allows you
to quickly and accurately troubleshoot your
system, regardless of the presence of ingress.

When ingress corrupts reverse-path com-
munication, the headend unit (11P CaLan 3010H)
senses the problem instantly, and transfers the
display of the ingress problem to the field unit

(HP CaLan 3010R). That means your technicians

can begin troubleshooting immediately.

And of course, the HP Calan Sweep/Ingress Analyzer
offers DigiSweep, the industry’s fastest, non-
) interfering, digital-services compatible

gf / forward and reverse

3 Q / ' sweep. In fact,
or

reversc sweep

Now you can
troubleshoot your
system at all times.
No matter how
much ingress
is present.

—
_
-~

measurenients can
be performed in real-
N time — even with
multiple users,

So don’t let ingress slow you
down. To find out how HF Calan’s
Sweep/Ingress Analyzer can help
vou identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1748. Or visit us at.

e o \ http//www.hp.com/go/caty
500 ~

1993 Flew et -Packind Co, TMMIDCT R
SO65-1 1407

[0 Eadkaro
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The times they are changin’

n this day and age, the volume of information available to us is astounding. Finding and accessing the specific information you
need can be another story entirely, especially without some help.
Ever since 1994, when it was first introduced, the CED Literature and Source Guide has been an integral part of the resources
we've provided our readers to help them do their jobs better, faster and more conveniently. But, as the guy with the gravely voice
once said, “The times they are changin.”
Today, all of us have come to expect, even demand, convenience and instant access in all that we do. Whether it getting money out of
the ATM or paying at the gas pump, we want everything now. That’s undoubtedly what's making the Internet a major part of our lives.
That’s where our new version of the Guide, the Literature & Web Locator, is taking its lead from. It has been redesigned to make your
search for information even better, faster and more convenient. Our new Web Locator section (featured on pages 12 & 13) lists some of the
industry’s most informative Internet sites.

¥ cable Data Base

To make your marketing and sales plan

complete, call (303) 393-7449, CABLEfile is = [ NH
the most comprehensive and current E (“"‘”lh‘
database of cable systems and MSOs

available. Keep up with changes In

personnel, ownership and construction plans

by subscribing to their update program.

CABLEfile has been compiling statistics on

the cable industry since 1982. If you need

specific marketing research, call for custom

research rates,

‘www.CABLEfile.com.
Cable’s most
‘comprehensive database of
Mutltiple (MSO) and
independent cable systems.
ABLEfile can be used to

ot 1odustry's acat comprebensive

initiate a sales contact el
listing, develop targeting

Hyou market prodiuct of srvice 1o cable
cpumion. toe you e CABLER
markatingend miew

onomr e cpentions
TR0 ME0 da i e saporte s 4nd
comtucs e gmoey than 20 prultiple spez:
v (4S0)

(303) 393-7449 or fax
(303) 393-6654

The Literature listings now contain:

* a quick-reference icon, and below it, a description that The Web Locator listings contain:
illustrates the general product category of the listing; * a quick-reference icon that illustrates the general product
* to the right of the icon you'll find a more specific name for category of the Web site;
the product/service covered in the listing; * below the icon, the major product emphasis of the Web site;
* a complete description of the featured material, followed by * to the right of the icon is the Web site address;
contact information (phone, fax, etc.); * a concise description of the Web site;
* a reader service number at the bottom of the listing to make * asneak preview (screen capture) of the Web site itself;
a convenient request for more information. * a summary of the Web site’s most important highlights.

To help you along in your search for even more information, we've recruited our own director of internet services to pass along some
helpful hints on searching the Internet. (See “Just the FAQ’”, page 11.)

With new research indicating three out of four businesses now have Internet applications under development, rest assured, we’ll be
helping you find the new sites you need to get your job done.

As always, thank you for your continued support of CED magazine, and don't forget to visit us on the Internet: @ cedmagazine.com.
That's where you'll find the electronic version of this Locator, another industry first, as well as extensive editorial archives and a plethora of
useful information to give you the edge in these changin’ times.

Rob Stuehrk
Publisher

THE CED LITERATURE & WEB LOCATOR SPRING 1997 3



8| CATV Coax Cable

Trilogy Communications offers a
comprehensive 150-page CATV coax cable
product and instalfation guide. Included are
complete physical/electrical specs, and
detailed illustrations for the company’s air-
dielectric MC2 trunk and feeder and MVP
drop cables; ordering and specifying data;
and a useful “how-to” section covering
transportation and storage, construction
practices, performance testing, splicing and
activation, and connectorization. Call now for
more information.

DISTRIBUTION EQUIPMENT

(800) TRILOGY

The National Cable Television Institute
(NCTI) offers a Spanish/English illustrated

. dictionary of cable television and broadband
technology terms. The first section presents
English terms with Spanish transtation and
Spanish definition. The second section offers
Spanish terms with English translation and
English definition. Cost $29.95 plus S/H;
quantity discounts. Please contact: NCTI,
801 West Minerai Ave., Littleton,
C0 80120-4501.

SERVICES

(303) 797-9393 or fax
(303) 797-9394

Harmonic Lightwaves: Transcending the
Ordinary. Harmonic Lightwaves is a worldwide
supplier of highly integrated fiber optic
transmission, digital headend, and element
management systems for the delivery of
interactive services over broadband networks.
Products include: MAXLink* 1550 nm
transmission system, PWRLink* DFB
transmitter family, optical nodes and receivers
with return path options, TRANsend* family of
digital video compression and modulation
equipment, and the NETWatcht element
management system. {800) 730-4098
or fax {405) 542-2511 s Sary s

P so0s

FIBER OPTICS

%

ADC's RF Worx ™ products provide design
engineers with the ability to combine, split,
distribute, and manage RF signals. RF
Worx™ products are suitable for any 5 Mhz to
1 Ghz application, including passive
reconfiguration, system balancing, monitoring
redundant switching of amplifiers, and
signal/cable management. The new RF Worx
™ products catalog contains product
descriptions, features/ benefits, and complete
application and ordering information.

612-946-3405 or fax
619-946-3086

TELECOM EQUIPMENT

JDICCIONARIO

l"- Tl IFI’ISI():\ POR CABLE

imglos expatiol  espanuil
~panish spanish

h.

Harmonic Lightwaves

i / ADC's RF Worc
RF Distrisut on Asp
Managsuent Proguets

 —

o
0
-
o
0
-4
"]
]
'

TELECOM EQUIPMENT

HEADEND EQUIPMENT

Headend Filters

At Microwave Filter Co., Inc. prices have
been reduced up to 30% on most popular
filters featured in new short form catalog,
“Headend Filters For Cable Television, Vol. 1
#1"_ It features a full line of “Brickwail”
notch filters with passbands up to 1 GHz.
Also included are bandpass filters, deletion
and reprocessing networks, and TVRO
interference filters among others. For more
information call today.

(800) 448-1666 or fax

| (315) 438-4700

Viewsonics Inc. offers a full color catalog
containing photos and specifications for
all of their amplifiers, including their
newest low noise models with the figure at

. 3dBand 3.5 dB, depending on the gain,

as well as several new 2-way models.
You'll find their amps alt over the world
including places you've never heard of. Far

" your FREE Viewsonics Amptifier catalog,

call today.

(800) 645-7600 or fax
(561) 998-3712

Synchronous Group introduces the new
Constelfation, modular fiber optic
transmission system. A common, intefligent
platform allows the user to combine up to 8
optical elements. Units inciude 1550 nm
external modulation transmitters for
supertrunking and direct distribution, 1310
DBF laser transmitters and Erbium doped
fiber amplifiers with powers to 400mW. Call
today for more information.

(800) 659-6750 or fax
(408) 362-4826

ADC's fiber panel family meets the needs of
a wide range of customer applications. All

L fioer panels feature superior cable

management and maintain a 1.5” or 2'
minimum bend radius {depending on the
panel). The Fiber Panel Products catalog
features product descriptions and
specifications, as well as application and
ordering information for ADC's complete fine

" of fiber panels, components, and

accessories.

612-946-3405 or fax
612-946-3086

l‘ CED: THE PREMIER MAGAZINE OF BROADBAND COMMUNICATIONS SPRING 1997




@ Design Software

CADIX International, Inc. is proud to
announce CX-P21 “Light Speed Design
System”. “Light Speed” is the next generation
in Fiber, RF and Telephony Design and
Management Software. For Windows 95 and
Windows NT, CX-P21 is OBDC compliant.
With complete connectivity from headend to
subscriber, design is fast and easy. Designs
can also be accessed through a remote field
computer. Email: cbenes@nb.cadix.com. Cail
today for more information.

CONSTRUCTION

© (714) 223-8881 or fax
(714) 223-8871

This software family is used by thousands
of cable operators worldwide to meet
technical dept. needs. MOM (Monthly
Outage Management) helps reduce
outages. POP (Proof of Performance)
documents proof tests. LES (Leakage
Evaluation System) is the industry
standard for controlling leakage. For
details on the complete family, call
FamilyWare today!

TEST EQUIPMENT

(702) 852-5200 or fax
(702) 852-5255 _ i
. ° “v/c .

<0
> &
e 511 Y

Albrit Technologies Ltd. offers CABLE
ENVOY™, affordable and flexible solutions to
EAS-message channel distribution Don’t
requirements and FCC compfiance without
dropping program signals.Videotext crawls,
page mode displays and audio messaging
optional remote telephone message and
voice-over capabitities for focal emergency
officials. RF processor and IF configurations.
Modular and upgradeable. Suitable for ali
CATV systems great and small. Cali Ken Kecp your channels u: with
Lawson at Albrit today. CABLE ENVOY!

drop

(801) 942-2207 or fax
(801) 942-5798

For over a decade, Tech Electronics has set
the standard for highly reliable and cost-
effective controllers for unattended/
automated playback. The PVC Family of
Controllers offers full functional control for
up to 16 VCRs with three channel output.
Creating and composing playback schedules
is easy with Windows® based scheduling
software. Software and two CC Series
Control Cables are included with every PVC
order. For more information, call today.

(800) 572-4935

HEADEND EQUIPMENT

Y Headend Equipment

WHOLESALE/DISTRIBUTORS

FIBER OTPICS

Nickless Schirmer & Co. offers a complete
line of RF signal and video procassing
equipment from the industry’s ieading man-
ufacturers. With years of RF experience,
NSC representatives can recommend the
best products to fit your application.
Whether you need a receiver, satellite anten-
na or a complete sateilite or headend sys-
tem, NSC provides the best combinaticn of
quality equipment, knowledgeable service,
fast delivery and low cost. Call today fer a
copy of their latest catalog.

(800) 543-1584

A new, fult-color brochure from Tellabs
describes the benefits of CABLESPAN 2300
Universal Telephony Distribution System,
which allows cable television operators to
provide telephone and data services using
the existing CATV infrastructure. Alternate-
access providers will also find the
CABLESPAN system to be a unique,
innovative approach to providing business
and residential telecommunications services
around the world. To receive a copy of the
brochure, call today.

(800) 445-6501

For over 40 years, Blonder Tongue
Laboratories, Inc. has been manufacturing
professional quality, commercial cable
teievision products. The catalog includes
product photos, descriptions, specifications,
and application notes for the entire product
line. Look for extended frequency range to
750 MHz on their complete family of
headend and distribution products, 13 and
18 GHz microwave systems, and VideoMask,
their new interdiction system. Call today for

more information.

(908) 679-4000 or fax
(908) 679-4353

| integrated Photonlc Technology’s
(IPITEK) DTX 1310 DFB Laser
Transmitter Module is ideal for
narrowcast and broadband applications.
This versatile and compact
state-of-the-art transmitter, with its
global 862 MHz bandwicth and 110
channel NTSC rating, is sold to fink
budget and one of the highest
performance lasers on the market. Call
today for more information.

(760) 438-8362
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Philips’ new Crystal Line ™ broadband
telephony and data system aliows HFC network
operators to reliably and affordably defiver two-
way voice and data services. Crystal Line
features equipment at the headend and
subscriber sites, and a unigue element
management system that monitors and
controls components at both ends to support
telephony and online muitimedia services.

Visit our web site at www.pbn.be.philips.com
or calf for more information.

(800) 448-5171 or outside the U.S.
(315) 682-9105

CITEL manufactures surge protectors for
CATV, Broadband, Radios, GPS, PCS
systems. They are available with F, N,
BNC, TNC, SMA connectors. Email:
citel4u@ix.netcom.com, Internet:
http://www.CitelProtection.com. For more
information, cal! today.

(800) 248-3548 or
(305) 621-0022 or fax
(305) 621-0766

Ripley Company’s Cablematic® cable
preparation tools are used throughout the
world for CATV and Telecommunications.
Since 1965, Cablematic has been the leader in
developing high quality, reliable, cost-savings
tools and components. Their free catalog
offers tools and accessories engineered and
manufactured in the USA, that provide system
reliability and consistent cable preparation.
Call today for more information.

CONSTRUCTION

(800) 568-8665 or
(01) 860-635-2200 or fax
(01) 860-635-3631

Alpha Technologies’ new brochure outlines
the company's full range of power protection
products for Cable TV Headend applications.
Alpha's headend power solutions are
designed to protect mission-critical and
revenue-generating equipment such as pay-
per-view, digital ad insertion servers, signal
receivers, modulators, and fiber transmitters.
With power ratings from 450VA to 60kVA,
there are numerous options to ensure
complete power protection for an entire

~ (800) 421-8089

DISTRIBUTION EQUIPMENT
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headend facility. Call for more information.

DISTRIBUTION EQUIPMENT

n Fiber Optic Systems Equipment

Philips Broadband Networks’ new Diamond™
Series RF and fiber-optic systems and
equipment provide a total infrastructure for
transmitting video, voice and data services.
Several new products are featured, including
fiber-optic transport systems (750 and 862
MHz), four-port optical amplifiers, taps and
passives, as well as element management
systems to control network componets. Visit
our Internet site at http://www.pbn.be.
philips.com or call for more information.

{800) 448-5171 or outside the U.S,
(315) 682-9105

Blough Enterprises specializes in top quality
Drafting and Design Services for CATV.
Utilizing Focus and Lode Data softwaie on
microstation and Autocad platforms enables
Blough to produce some of the best maps in
the industry at competitive rates. They have
gained a reputation of being a refiable
subcontractor because they are committed
to meeting their customers goals. Contact
Blough today for a free company brochure.
E-mail: Biough@shol.com Cali for mote
information. -

814-445-5229 or fax
814-445-3967

Hewlett-Packard’s new cable TV test
equipment brochure highlights HP CaLan’s
complete line of test equipment for every
task, at the headend and in the field.
Featuring HP Calan’s new SWEEP/INGRESS
ANALYZER - the industry's most essential
tool for two-way system activation and
maintenance, and the HP Calan 8591C cable
TV analyzer - the industry’s only one-box
tester for all non-interfering RF and video
measurements. Call HP Calan today.

(800) 452-4844, x 2009

Alpha Technologies’ full line of power
products for headend applications
provide backup power while protecting
critical, revenue-generating equipment
from damaging power surges, spikes,
and power line noise. Protect
selected equipment or provide full
protection for the entire headend. Call
today for more information.

(800) 421-8089
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Commercial Insertion

. Sky Connect provides affordable MPEG-2
digital ad insertion solutions for both farge
and small cable operators. As the Valug

* Added Reseller for Digital's Mediaplex prod-
ucts, SkyConnect gives essential expertise in
- customer support, T & B integration, and
software development. SkyConnect is now
introducing a new 4-channel digital insertion
unit perfect for even the smallest cable sys-
tems. Call and ask about their Zero-dewn
Virtual Capital financing.

A/» Aerial Lifts

You can do both your fine maintenance and
fiber optic splicing with Armlift's vehicle. The
telescoping boom is mounted in Super struc-
ture and provides access to lines and the body
features climate control, natural and fluores-
cent lighting, and table for your splicing
needs. Traditional truck and van mounts are
also available. Consult their factory for detailed
information today. Armlitt, Division of TG
industries, Inc., P.O. Box 108, Armstrong,
lowa 50514. Call today for more information.

CONSTRUCTION

SkyConnect
(800) 759-2583 -

(712) 864-3737 or fax
| (712) 864-3848

HEADEND EQUIPMENT

CommScope, the only U.S. manufacturer of

a complete line of coaxial and fiber optic

cables for use in HFC networks now offers

NEW Con/Quest ™, a full line of Cable-in- T
Conduit products. Other products include:
NEW Power Feeder ™; Cell Reach ™, the

new PCS cable standard; Optical Reach ®

and a full line of drop cables. Ask for their

renowned Cable Construction Manual. 1SO

9001 registered. Visit our web site at
http://Awww.commscope.com or cail today.

Pico Macom, Inc. manufactures a complete
family of high quality cable television prod-
ucts. The new eighty-page 1997 catalog is
packed full with exciting new products for
cable television. The catalog contains photos,
full descriptions, specs, and application infor-
mation. Look for their new receivers, agile
modulators and demodulators, 1 GHz ampli-
fiers, and the new 950-2150 MHz satellite
products. Call today for a free copy.

CONSTRUCTION

(800) 421-6511 or ! 1
(818) 897-0028 or fax (800) 982-1708 or fax
(818) 834-7197 h 3 (704) 328-3400

Budco markets and distributes installation Monroe Efectronics designs, manufactures
tools, construction supplies, marking, identifi- and markets - to worldwige customers - a M
cation, and security products to the CATV full line of electronic manwal programmable HIDIONOLO SuTOMMG Aud CoDY P00
industry: Aervoe-Pacific, Arrow, 9 - o audio/video switching, timing and remote
BennerNawman, Brady, Cablemaid, CablePrep, : control equipment. These products are used
CablePro, CabieReady, CableTek, DFS, by the cable, wireless, broadcast , and tele-
Diamond, Engineering Unlimited, F-Conn, N phony industries. Monroe's products have a
Jameson, Klein, Lemco. M & B, Master-lock, : time proven record of reliability, eager to
Preformed, Redington, Cablemati, Sargent, = ; assist customers with their standard or cus-
Sturgeon Bay, Tyton, and others. And the | tom switching product needs. For support or
taplock, the industry standard for marking X N information, call today.
drops. For more information, call today. (800) 821-6001 or

) , (716) 765-2254 or fax
(800) 331-2246 ! ) (716) 765.0330

Innovative features are standard compo-
nents of every Lemco Corstrip

tool - the most durable and long

lasting tool available. To learn more

about the features of Lemco’s splicing

tools and other new offerings, call

Lemco Tool Corporation for a complete cat-
alog.

FONS Corp. is a leading manufacturer of
fiber optic communications products; patch
panels, cable assemblies, adapters, attenua-
tors, and transmission products. Operating
primarily in the cable tzlevision, telecommu-
nications, and data commun-ications mar-
kets, they supply regicnal and national cable
systems, RBOCs and farge corporations with
engineered solutions for flexible, modular,
easy-to-install, and cast effective communi-
cation systems. Call for more information.

FIBER OPTICS

CONSTRUCTION ¥

(800) 233-8713 or fax
(717) 494-0860

(508) 393-4268

THe CED LITERATURE & WEB LOCATOR SPRING 1997 7



§ = Signal Meter

HEADEND EQUIPMENT

EQUIPMENT

DISTRIBUTION

N
2
]
b3
o
2
4]
u
-]
2
u
a
g
w
I

CONSTRUCTION EQUIPMERNT

The Drake TSM1000 TV/SAT Signal Me-ter

. provides installers with a quality portable

test and measurement instrument for trou-
bleshooting, maintenance, and adjustments
of all types of TV systems. The TSM1000
measures signal levels of satellite delivered
programming to ensure accurate signal lev-
els and proper operation of the receiving
system and measures signal levels associat-
ed with off-air TV systems and cable TV
installation. Contact R.L. Drake Go.

(513) 847-4523

C-COR's 900 Series amplifiers are ideally
suited to deliver a combination of analog
and digitat channels. With the additional
bandwidth 862 MHz gives over 750 MHz,
110 NTSC channels can be offered with the
remaining bandwidth allocated for digital
channels. These amplifiers are housed in
the 6-port, 1 GHz platform housing with
optional 90B access ports. Visit our Internet
site at http://www.c-cor.com or call today for
more information.

. (800) 233-2267 or fax
' (814) 238-4065

Barco’s PULSAR, a unique microprocessor-

controlled modulator, features complete

* software control and remote monitoring

capability via an RS-485 interface and pro-
vides control of video and audio RF levels,
modulation depth, frequency deviation, and
input switching. When used in conjunction

. with BARCO's FMS 860 Headend Supervisor,

alignment of RF levels can be accomplished
automatically. Call for more information.

(770) 218-3200 or fax
(770) 218-3250

Cable Prep® offers two different catalogs.
Their newly printed catalog features updated
product sheets and allows you to add their
tech-tip sheets and newsletters. Or, their
Windows® based Interactive Catalog is also
available - just point and click for informa-
tion! Cable Prep has taken the guesswork
out of matching tools to cabies and connec-
tors. Action shots in vivid color and print-
able instruction sheets included. Call the
Cable Prep Marketing Dept. to order your
copy today.

(800) 320-9350

TSMI1000 ==

P/-AAT SIGNAL METER

HEADEND EQUIPMENT

TEST EQUIPMENT

TEST EQUIPMENT

CONSTRUCTION EQUIPMENT

Stereo Video Modulator

Enhance your system with stereo audio and
bring your system up to FCC regulations
with R.L. Drake's VM2552A Stereo Video
Modulator, which incorporates BTSC stereo
encoding providing significant cost savings
when compared to purchasing separate
components. EAS-ready ensures that you
can be prepared to meet FCC regulations
governing emergency alert broadcasts. The
frequency agile VM2552A features frequency
coverage up to 500 MHz.

Cail today for more information

(513) 847-4523

A free brochure from GN Nettest, Laser
Precision, explains how and why the new
CMA family of OTDRs are the world’s fastest
and easiest to use. It also explains the capa-
bility of the OTDRs to document tree and
branch and other network topologies. The
brochure introduces GN NetWorks -
advanced OTDR software for emulation and
database management. For your free copy,
call today.

(800) 443-6154, U.S., or outside U.S.
(315) 797-4449

The 2000 series portable RF Spectrum Analyzer
is now available from Avantron Technologies,
weighing under 19 Ibs., including battery.
Available options: low level, no interference
sweep system, and CATV return alignment
package. 1 GHz performance range, >70 dB
dynamic range, frequency counter with 200Hz
accuracy and color display standard. USA:
Cable Tech. Assoc. (800) 437-3100, Patterson
Comm. (800) 420-5452, Canada: Capella
Telecomm. (800) 668-0175, Avantron
Technologies http://www.avantron.com

(800) 297-9726

Line-Ward Corp. has been meeting the
CATV and telephone industry’s buried ser-
vice wire needs for nearly 25 years with its
patented line-layers. The small but rugged L.-
2 Line Layer was designed specifically for
burying drops effectively. It drives on rubber
tracks to provide superior traction with mini-
mal lawn damage. A boring attachment adds
to the L-2's versatility. For more information,
call today!

(800) 816-9621 or
(716) 675-7373
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WaveCom Electronics inc. is uniquely
positioned to do research, development and
manufacturing of electronic communications
products for the cable and telecom markets.
WaveCom is a leading designer/manufacturer
of CATV modulators, demodulators, satelfite
receivers and FM audio modulators. Other
products include high-speed spread spectrum
modems, bi-directional amplifiers, digital
video modulators, frequency translators for
Internet on cable, MMDS/LMDS equipment,
cabie telephony modems and more. 7

(306) 955-7075 or fax
{(306) 955-9919

FIBER OPTIC TDDLS FREE-378-Page
color catalog features over 100
standard tool kits for instalfation, field
service, and repair. Fiber optic test
equipment includes OTDRs, fight
sources, power meters, cleavers,
strippers & more. Extensive stock case
selection. Contains descriptions,
specifications, and prices. Call today for
more information. Specialized Products
Company,

(800) 866-5353 or fax
(800) 234-8286

Metro Tel Corp. manufactures a complete fine
of telephone test equipment including T1
analyzers, Subscriber Loop Test equipment,
pipe/cable location equipment, Data/Safe
buttsets, kick meters, and Fiber Optic test
equipment. The FTS 3000 (shown) is the only
Fiber Optic Test Set that aliows you to test and
talk on the same fiber, simuitaneously! The
FTS 3000 is a precision power meter, talk set,
dual wavelength optical source, 2 kHz tone
generator and detector and data logger.

Email: metrotelco@aol.com. For a copy of the
latest catalog, call today.

(408) 946-4600

Com 21's ComUNITY Access systems
embedded ATM technology enables MSQ's
to allocate and build subscribers based on
bandwidth needs, provide multiple private
networks for work @ home applications, as
well as the flexibilty to offer new integrated
services like data, voice, and video: all from
one common cable modem platform. Com
21's open architecture supports both
existing and new hybrid fiber coax (HFC)
cable delivery systems.

(408) 953-9165

1 GHz Products

DISTRIBUTION/MANUFACTURERS

TEST EQUIPMENT

FIBER OPTICS

Toner Cable Equipment Inc. is a manufac-
turer and distributor of cable television
equipment. As a single source supplier, their
catalog is a comprehensive coliection of the
best equipment in the industry. Toner’s
products and services include RF system
design, custom built headends, fiber optics,
modulators, processors, satellite IRD's,
commercial inserters, RF amplifiers, drop
amps, passives, and test equipment. For a
copy of the catalog calf today.

(800) 523-5947 or fax
(215) 675-2053

~ From signal level meters to leakage

detectors, from frequency counters to
calibration equipment, the new Instruments
Catalog from TRILITHIC has alf of the
products you need to test and maintain your
CATV/Broadband distribution system.
Updated in September, the catalog now
includes such popular new instruments as
the TRICORDER il and Ili and the SUPER
PLUS leak/ingress locator, and the current
price ist. Trilithic Inc., 9202 E. 33rd St.,
Indianapolis, IN 46236.

(800) 344-2412

PD} (Passive Devices Inc.), a manufacturer
and distributor of electronics for cable and
wireless systems announces the expansion of
their “Supreme Series” headend line with the
new high performance PDJ 60 CMT T channel
modulator. Available in channels T-7 through
T-13, it features two stages of saw filtering,
stable pll controlled audio sub carrier and
meets all FCC requirements. It's video AGC
composite IF loop and stereo compatibility
assure picture quality and flexibility. Internet:
hitp//:www.pdi-eft.com Call today.

(561) 998-0600 or fax
(561) 998-0608

At the Speed of Light video: presents an
overview of Corning Incorporated’s manufac-
turing process, which illustrates how optical
fiber is changing the way the world communi-
cates and features an interview with Dr. Donald
B. Keck, one of the three Corning scientists
who invented the first low-loss optical fiber.
Corning invented the first low-loss optical fiber
more than 25 years ago, and continues to be
an industry leader with the highest quality,
most consist glass fiber. For a free copy of this

video call the Corning Optical Fiber lnformatxon '

Center at
(800) 525-2524 ext: 599
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"% Plant Management Report

CED magazine is proud to introduce a new
series of reports focused exclusively on the
very foundation of an advanced
communications network...the physical plant
itselft Introducing CED's Plant Management
Reports. Having debuted in April, this first
report features editorial ranging from “Working
with Contractors” to "Empowering Your
Employees for Success.” I's a must-read for
any serious manager of the broadband pfant.
Request your FREE copy today by circling the
reader response number below.

SERVICES

(303) 393-7449

The WestBound Horizon, by West End
Systems Corp., provides HFC network
connectivity for voice-band telephony,
business data and Ethernet devices to national
and international standards. Business data
interfaces operate up to 256 kb/s, either
transparently or as a Frame Relay stream. The
Ethernet port provides a standard |EEE 802.3
10BASE-T interface to an Ethernet LAN.
Contact by Internet site at http//www.
westendsys.com or call for more information.

(613) 623-0600 or fax
(613) 623-0989

| MetroAccess is a complete, cost-effective
family of RF data communication products
from Zenith Electronics Corporation. It
uses proven, high-speed technology for
hybrid fiber/coax systems linking
businesses, communities, schools and
residences for a wide range of
applications, including work-at-home,
distance learning, real-time video
conferencing, Internet access and on-line
services. For more information, call today.

(800) 788-7244

CED Magazine is pleased to announce the
availability of the 1997 Broadband

*  Communications Buyers’ Guide, the
industry’s most comprehensive and
“Original” reference guide. Cover-to-cover
full of complete listings of hardware
manufacturers, distributors, repair centers
and service providers, the CED buyers’ guide
is “standard issue” for any serious
broadband buyer. CED subscribers receive
one copy FREE, additional copies are
available for purchase.

SERVICES

19% BM
Communicd v,

Buyers' Guide

(303) 393-7449

TEST EQUIPMENT

CATV Test Equipment

This fuli color brochure presents a

tcorppret_mensivcta rXIatrix oft\r:\!?r:letek'ts_CATv Al'lV\A’ay

est equipment. Along with the matrix, -

product descriptions and photos are We Lme
provided. The matrix details the various Them LFP
features of Wavetek’s MicroStealth Signal |
Level Meters, Leakage Meters, SAM 4040 e/
Signal Analysis Meter, Stealth Sweep We Nevier = -
System, and Headend Monitoring Let You | o
equipment. For a free copy of the matrix, or Dowm

literature on our new Home Wiring Test
System, call today.

(800) 622-5515

. West End Systems Corp.’s WestBound 9600

HEADEND EQUIPMENT

HEADEND EQUIPMENT

=| HFC Networks

Broadband Access Manager combines
functions of an integrated voice and data
multiplexer, a digital cross-connect switch
and a frame relay access switch for HFC
networks. Multiservices platform can be
managed locally or remotely from a West
End network manager, integrating Time
Division Muitiplexing and Frame Refay
applications with expansion capabilities to
SONET/SDH & ATM.

(613) £23-9600 or fax
(613) 623-0989

With more than 15 years of experience in the
Network Systems areas, Zenith Electronics
Corporation has extensive development and
deployment expertise in advanced analog
set-top decoder technology, including video
and audio scrambling, real-time two-way
cable systems, digital transmission
technologies and computer networks -
industry-leading supplier of high-speed
cable modems to more than 300 cable
systems worldwide. For more information,
call today.

(800} 239-0900

TFT EAS product family consists of: EAS
922 Encoder/Decoder, EAS 930A Multi-
module Receiver, and IHAD In-Home
Alerting Device. The EAS 911 has
sequentially lighted separate function keys to
guide the operator through an extremely
intuitive process with speed and accuracy.
Nathing could be easier! The TFT EAS 911 is
the engine that drives the new EAS system.
Remote access encoding and set up is
available via modem using a phone or
Windows® based PC.

EAS Compliance
Made Easy

(800) 347-3383
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By Tom Keenan,
Manager of
Internet
Publlshmg

""4 Service

Chilton Co

hy do the Web pages I view on my computer
ifferent than the W 3 h
computer down the hall?

Unlike the print medium, where publishers are
accustomed to having complete control over how the final
product looks, the Web puts much more control in users’
hands. The original intent of the Web technology was to
allow users on a variety of computer systems running a broad
range of Web browsers to view Web pages and see the
logical structure of a document that the author intended. One
Web browser may interpret a headline as large bold type, but
another Web browser may not be capable of showing various
type sizes, so it will show the headline as simply bold. In
both cases, however, the author’s original intent of making a
headline stand out from other type on the page is preserved.

w onnec Web site? What’s a URL?

Every computer set up to serve documents to users on the
Internet (including the World Wide Web) has a unique
address. This is called the URL (pronounced as U-R-L, not
like the name “Earl”). The URL (Uniform Resource
Locator) is the address of a computer. In many cases, the
URL begins with the letters www if it’s a Web server. Note
that a Web address is different than an e-mail address.

So, if someone gives you the URL for a good Web site to
check out, you tell your browser to open a URL either by
going under the File menu or clicking on the Open icon that
probably appears in your browser window. A dialog box will
ask you to type in the URL. To do this, you first type in the

Common terms

» Browser: The software program that you run on your
machine which lets you view files on Web servers around
the world. Common browsers are Mosaic and Netscape.
* HTTP: Stands for Hypertext Transfer Protocol. Web
browsers and Web servers must be speaking the same
language or protocol in order to communicate. Http is the
prefix that is included when connecting to a URL for
another Web server.

* URL: Uniform Resource Locator. Like the address of a
computer on the Internet. Often in the form of
www.companyname.com

* Hypertext link: These are the phrases or words that
appear as blue or red (or whatever colors you've
specified) to indicate text that is a hypertext link that if
clicked on, will retrieve another file from any Web server,

Just the FAQs

Navigating the Web

protocol that’s used on the Web (hypertext transfer protocol
(http]) and then the URL. In most cases, you simply type:
http://Type the URL here/

How can I remember t sses of all the useful
Web pages 1 found and would like to visit again?

Most Web browsers allow you to save the addresses of
Web sites you've visited. Browsers call these
“bookmarks” or “hotlinks.” When you reach a Web page
you want to visit again, look under your browser menus
for a command along the lines of “add to hotlist™ or “Save
as hotlink or bookmark.” Then, next time you fire up your
Web browser, look under the menus for a command that
lets you view your list of hotlinks or your hotlist. You’ll
then see the names of all the Web sites you’ve saved as
hotlinks. Simply click on the one you want to return to.

What if I find a document or file that 1 want to save?
Can I capture it the screen or print it?

You can print the Web page directly to the printer by
going under the File menu to the Print command, on most
browsers. If you want to save the file so you can edit it or
incorporate it into something else you are working on
(provided you don’t violate any copyright laws), go under
the File menu and look for the “Save” or “Save As”
command. You should save it as a Text file if you want to
look at the document in a word processor. Don'’t save it as
source or HTML, unless you want to see all of the
programming codes that were used to spec how it looks.

whether it's the one you are currently connected to or
another server across the country.

* Hotlink: Sometimes called a bookmark, or hotlist item,
this is the feature of your browser software that lets you
save the URLs for Web pages you've visited so you don't
need to remember all the URLs.

* HTML: Stands for Hypertext Markup Language. This is
the markup language that Web documents must be in to
be viewed by Web browsers. HTML is simply a series of
tags that enclose blocks of text. The tags tell the browser
how to interpret that text and how to show it.

* GIF: Stands for Graphics Image Format. This is the type
of image file format that many pictures and graphics on
the Web are stored in. It's a compressed file format, so
that images on a Web page transfer to your machine
faster.

* JPEG: Another type of compressed file format for
images. JPEG images are not recognized by all browsers.
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www.wavetek.com

Wavetek
Corporation

Wavetek's home page
has a new took! You
now can find what you
need mare quickly and
easily! You can access . COMMUNICATIONS TEST
technical information, a0

press releases or CIL TEST AN WEASUREUIENT
service information r
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ADC offers service providers
a diverse portfolio of solu-
tions for residential broad-
band service access, busi-
ness broadband service deliv-
ery and mobile wireless mar- ——
' kets worldwide. With exper- F ".'..!,,l.f}fé,m,b Ny
tise in fiber-optics, video and |/ | prtepiisin Ty o o e
- wireless technologies, ADC ‘ ' 1 Sl e

Drovides end-to-end network | £ 4 e 31T R

solutions for telecommunica- '-"_10 S e

tions, cable televiston, wire- Qe
less and enterprise networks. 2

Visit our Web Site for the
most cur-rent information
about ADC’s products and
markets and our {atest indus-
[ try news.

TEST EQUIPMENT

plete fine of
CATV products
through the
Communications
Test icon.

TELECOM EQUIPMENT

www.gnip

Teltabs, inc.

Tellabs’ website
provides up-to-date
news and information
on Tellabs’ products
and services. career
opportunities

and special events.
Current and future
Tellabs customers can
take advantage of
Tellabs™ market-driven
approach to customer
satisfaction as well

as access a range of
on-line resources

and useful contacts
from the website.

Laser Precision
~ Division, GN Nettest

Find the latest informa-

« tion on fiber test equip-
ment from this manufac-
turer of OTDRs, mini-
OTDRs, fault locators,
attenuators, fiber identi-
fiers, loss test sets,
power meters, light
sources, visual fault loca-
tors, advanced emulation
software and cable
administration systems.
Also included are a num-
her of technical applica-
tion notes and informa-
tion on GN Nettest.

CNI Nettest )

Laser Precision Division

NNUAL REPORT

TEST EQUIPMENT

TELECOM EQUIPMENT

Corning
Incorporated

Alpha
Technologies inc.

The world’s best resource Visit Alpha Technologies

FIBER OPTICS

12

for information on optical
fiber is now at your finger
tips. Corning
Incorporated, the inventor
of the first low-loss fiber
has brought the Optical
Fiber Information Center to
the internet. Here you will
be able to access Corning’s
extensive library that
includes case histories
product specifications,
manufacturing insights and
much more!

DISTRIBUTION EQUIPMENT

on the World Wide Web
for the most complete
and latest-breaking infor-
mation on broadband
powering. Alpha’s site
provides detailed infor-
mation on the company’s
extensive fine of power
supplies. UPS systems,
enclosures, batteries

and accessories.
Investigate the [Power]
of Alpha at
www.alpha.com.
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CONSTRUCTION/CONTRACTORS

www.commscope.com

CommScope, Inc.

An SO 9001 registered
quality manufacturer of
cables for telecom-

munications and other

L CommS%ﬁe@Geﬁqrpl Insqumeﬂ't

Lo

J

digital applications, the
only U.S. manufacturer of
a complete line of coaxial
and fiber optic cables for
use in hybrid fiber/coax
netwarks. Products
include NEW Power
Feeder ™ , NEW QR
Express ™, NEW Cable-in-
Conduit, Cell Reach ™,
Optical Reach ®,
Quantum Reach ®,
Parameter I}l ® and a full
line of drop cables.

Hewleti-Packard

Company

Hewlett-Packard offers a
comprehensive range of test
equipment to keep your
entire broadband system at
peak performance - from
headend to subscriber drop.
Featured on our Web Site is
a complete overview of our
broadband product family -
including product
information. features,
specifications, a model
number index, data sheets
on-line, and complete
contact and ordering
information. Check out
hitp://www.hp.com/go/catv
on-line today!

tuct Information

HP Calan Product
Family

Com 21

Com 21's ComUNITY Access
systems embedded ATM tech-
nology enables MSQ's to allo-
cate and build subscribers
based on bandwidth needs, pro-
vide multiple private networks
for work @ home applications.
as well as the flexibilty to offer
new integrated services like
data, voice, and video: all from
one commaon cable niodem plat-
form. Com 21's open architec-
ture supports both existing and
new hybrid fiber coax (HFC)
cable delivery systams.

SERVICES

FIBER OPTICS

SERVICES

SCTE

Check the SCTE web site
for upcoming training
programs, certification
testing dates or meetings of

- the standards development

committees. Link to
Chapter web sites to find
out what is happening
locally. Learn how to access
your Board representative
or communicate with SCTE
National Headquarters via
e-mail. New information is
being continuatly added -
so check in often to see
what's new. Current high
points would include our
Cable-Tec Expo ® ‘97
attendee and exhibitar
pages.

Harmonic
Lightwaves, Inc.

Visit our site for up-to-
date information on
Harmanic's full line of
integrated fiber optic
transmission, digital
headend and element
management systems for
broadband netwaorks.
You'll discover advanced
optical transmitters,
nodes and receivers. plus
digital video compression
and modulation
equipment and our
Windows™ - based
element management
system.

Broadband Telecom
Conference

The 49th ARFTG
Conference (Denver, CO,
June 13, 1997) focuses
directly on RF aspects of
broadband tetecom, with
the theme “Character-iza-
tion of Broadband
Telecommunications
Compaonents and
Systems.” In 18 oral
papers, 10 poster papers,
and an Exhibition, this
meeting presents the lat-
est in RF technology for
CATV and wireless cable
(LMDS and MMDS).
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REPLACEMENT FERRO fits

most manufacturers cabinets

The Performance Model FR2000 60V/16A Fer-
roresonant power supply is designed to replace or
retrofit discontinued and obsolete power supplies.
It fits most existing cabinet configurations and
connects using existing wiring. Price is $299.00
Call 800-279-6330

Circle Reader Service #586

SURGE-GARD protects against
nuisance fuse blowing and resets
in 60 seconds

Self-resetting circuit breaker fits fuse clips in Jer-
rold SSP power inserters. The Performance
Surge-Gard replaces fuses in locations where
they frequently blow for no apparent reason caus-
ing unnecessary truck rolls. Merely remove the
undependable fuse and snap-in the Surge-Gard.
Specify Model SG15A for 15 ampere protection.
Cost only $17.00 (100 & up). Call toll free 800-
279-6330.

Circle Reader Service #587

VOLTEX CATV-27 Standby
battery costs only $64.95

Best high temperature battery available! Normal-
ly outlasts valve regulated gelled electrolyte bat-
teries two to one in CATV applications and pro-
vides as much as 15% longer run time. By far the
best battery value on the market today. Call Per-
formance today for details 800-279-6330.

Circle Reader Service #588

BATTERY TESTER checks
12 volt standby batteries

automatically

The Performance Model BT 1200 universal bat-
tery tester checks gelled electrolyte and lead acid
batteries in 10 seconds. Since batteries deteriorate
gradually, regular testing with this unique device
enables you to log changes in voltage levels as
they occur. Having this history lets you know
when to do preventive maintenance before a criti-
cal battery fails. Price is $250.00. Order today,
call toll free 800-279-6330.

Circle Reader Service # 585

Advanced Fault Tolerant
Broadband Power Supply
System Delivers 90 Volts
RMS @ 2.8 KVA for
$3547.00 complete.

See us at SCTE Booth # 737
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CENTRALIZED POWERING SYSTEM

v,

MAGNUM UPS

P.0. Box 947 RoSwWELL, GA 30077 800-279-6330

AN EDWIN-ROSS COMMUNICATIONS COMPANY

Circle Reader Service # 89




quantum..
reach

CommScope
@ General Instrument

QR? over 250,000

miles of exceptional
performance and
reliability.

With an installed base of 250,000 miles worldwide,
QR has become the standard of performance and
reliability. And now, CommScope delivers a ten-year
warranty, too. Why? Because we know that only the
finest engineering and quality manufacturing could
produce a cable this reliable. Cable that will with-
stand the very worst conditions that Mother Nature

can dish out. For more information about QR or
our new warranty, give us a call at 1 800 982 1708.

PO Box 1729 / 1375 Lenoir-Rhyne Blvd.

Hickory, North Carolina 28603-1729 S
Phone 800 982 1708 704 324 2200 ey
We're CommScope... Fax 704 328 3400

http://www.commscope.com/ We're CommScope...

Cabling the Information Supechighway

Reader

s;'g‘f‘ Cabling the Information Superhighway. |



Headend Demodulator Assembly

Our new hybrid fiber/coax headend
receiver for demodulation of return path
signals provides full programmability for

j I r\J\JJ‘JRJ
TEI=ZCORM

Return Path Modulator /
Demodulator Products from
Stanford Telecom

ANNOUNCING Two NEw

STEL-9257 Probucts THAT WiLL STEL-1109

Subscriber Modulator ASIC
ENHANCE YOUR CABLE

r new complete
MODEM PERFORMANCE FOR Our new modulator ASIC offers a comp
solution for the transmission of return path

THE UPSTREAM TRANS- data from your subscriber cable modem.

compliance with IEEE 802.14 and MCNS MISSION AND RECEPTION OF The STEL-1109 includes:

industry standards.

x

* Selectable packet lengths

DV VTV [ T N7 A  * Seclectable QPSK or 16 QAM
modulation formats

The STEL9257 headend demodulator
assembly offers a cost effective
approach for your headend receiver
requirements

* Reed-Solomon encoder
* On-chip 10 bit DAC

* Direct RF output covering 5 to
65 MHz.

Burst QPSK signal demodulation

Variable 256 Kbps to 5 Mbps data
rate range

Tunable 5 to 65 MHz RF input
frequency

MAC friendly features

During SUPERComm, See Us At Booth # A-5449

Contact Us Today for Complete Information on Our Cost Effective Cable/Internet Access Products

Stanford Telecommunications Inc. * 480 Java Drive * Sunnyvale, CA 94089 Reader
Tel: (408) 745-2660 * Fax: (408) 541-9030 * E-mail: tpg_marketing@stethq.com * Internet: www.stelhq.com iy

24



IEEE 802.14 UPDATE

ments or even MPEG video streams. Because
of the varying amount of overhead and guard
time required by different physical layers, the
number of minislots required to allow trans-
mission of any data stream will vary from one
upstream PHY to another.

The use of minislots with independent in-
channel/in-band control messaging creates a
flexible architecture. This flexibility allows the
802.14 protocol to adapt to the changing traf-
fic flow patterns of the network and to fully
integrate multiple channels and time slots.

The Physical Layer (PHY) overview

As with the MAC architecture, the physical
topology of the hybrid fiber/coax (HFC) plant
allows for a multi-cast downstream and multi-
ple converging upstream paths. Two distinctly
different downstream PHYSs are supported by
the 802.14 protocol. Each type is centered
around an existing coding and modulation
standard: 1TU Standard J83 Annex A/C. as
adopted for European cable systems; and 1TU
Standard J83 Annex B, as adopted for the
North American cable systems.

Lindsay Electronics

Creating the New Standard
for System Symmetry

* |5 PSI Leak
* Low insertiol

A quarter century of Rroven reliability

and performance.

evolutionary

technologies from...

2% 1.

ELECTRONICS

Reade
Service

N

| DA

Going the extra mile ... for the last mile

Since 1953

50 Mary Street West,
Tel: (705) 324 21/

96 Fax: (705) 324 5474 Tel:(800) 465 7046 (USS. only)

In addition to these standards, the protocol
specifies modulation, coding sequence,
scrambling method, symbol rates, synchro-
nization, physical layer timing, message
length and formats, transmitter power and
resolution characteristics. Much emphasis is
being placed on characterizing the upstream
channel, the quality of transmissions and the
discernible resolution.

Contrary to popular belief, the protocol
does not specify how a plant should be
designed, but rather, the limits to which the
modem can operate. Again, the unique feature
of the 802.14 protocol is the flexibility to
operate on a
wide variety
of network
topologies and
noise charac-

The standard

HH teristics.
specifies ',
. scalability and
Inle"aces, IIO| true integra-
tion of fre-
vendor quency and

time division
multiplexing
are the hall-
marks of the
802.14 proto-
col, which has
been designed
around the premise that the data types and the
resident topology are largely undetermined.
Constraints are defined and resolved while
allowing the architecture to adapt on a ses-
sion-by-session basis. This is achieved
through the use of minislots and code mes-
sages with minimal repeated overhead. Use of
a time stamp method for synchronization fur-
ther allows the 802.14 protocol to adjust its
reference to the changing environment.

The 802.14 protocol also allows for scaled

component
design

| down, minimal functionality devices or high-

ly complex integrated devices supporting the

| entire range of data, voice, video and man-

agement services. Because the standard spec-
ifies interfaces, not vendor component

| design, widely diverse products and

approaches can be taken to accommodate
network operator and consumer demands.
Also, much like its cousin Ethernet (802.3),
the 802.14 protocol defines internal interface
specifications as well as the external. This
allows interchangeable components and
upgradability. Work has already begun on
advanced physical layer modulation tech-
niques beyond QPSK and QAM that promise
greater efficiencies, while retaining the same
core functionality. This allows both the net-

5" CED: CoMMUNICATIONS ENGINEERING & DESIGN May 1997



Now there are two clips

that won't compromise your drop cable

Patents Granted s Patents Pending

Now there are two ways to attach your drop cable, without the risk of
nicking, pinching, or other damage.

Both the RB-2 Clip Gun System and the adaptable Flex Clips offer
secure, long-lasting holding power that can't damage the cable or degrade
the signal. Now you'll get right-the-first-time installations that allow your drop
cable to deliver what you expect it to deliver.

X
I JYySLEImIS

For single cable,
) _ with or without a
RB-2 Clip Gun and clips messenger or ground wire.
for single cable.

_ _ . For dual cable,
RB-4 Clip Gun and clips /' with or without a

for dual cable. messenger or ground wire.

ICICLIAILEI rivunLsL
Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042 Service
4]
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work operator and subscriber to
change with technology without
sacrificing previous investment.

What's the status?

The 802.14 working group .
consists of six sub-working
groups of between 120 and 170
participants from 70 to 90 compa-
nies, network operators, universi- .
ties and government agencies. _=
Meetings are held every other
month. The working group was
authorized at the end of
November 1994-and the first
order of business was to define
the functional requirements of the
standard.

With this completed in mid-
1995, the committee then
received 17 proposed solutions
from the participating members.
Upon review and evaluation, it

IEEE 802.14 UpPDATE

Figure 1: Fourteen distinct interfaces to standardize.

ATM

Headend MAC

 Downstream -

was found that no one solution

solved the complex task com-

pletely, and efforts were made to converge
the attributes into a fundamentally new pro-
tocol. This took shape as a rough draft in
November 1996 and is currently being
refined into an approved Working Group
Draft, with a deadline of July 1997.

Once approved by 75 percent of the voting
committee members, the draft will enter a
letter ballot in which written comment is
solicited from the members on specific por-
tions of the draft. Upon resolution of any
negative comments, around January 1998, it

Figure 2: IEEE 802.14 upstream channel model
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will again be submitted to a ballot of the
industry at large and finally submitted
through the IEEE as an approved standard.
Though laborious. this process ensures
broad acceptance of the proposed standard
and ensures tight scrutiny of its specifica-
tions. All proceedings, discussion and voting
are in a public forum with fair and equitable
requirements strictly enforced. Participating
members are therefore able to begin product
development and design while the standard is
being developed. Upon the standard’s adop-

b
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Harmonics Ingress  Common  Thermal Impulse Burst
path noise noise noise
distortion
products
Plant Non-
response  linearities
i Headend
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? output

Phase noise and
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tion, therefore, there will exist an established
base to provide products directly to con-
sumers.

More information

The next meeting of the 802.14 Working
Group will be at the Georgia Tech Conference
Facilities in Atlanta. Ga., May 19-23.
Information is available at two different Web
sites: http://802.14.org, or,
http://www.walkingdog.com.

Efforts are underway to provide electronic
copies of all of the public information, pre-
sentations and meeting minutes on the
802.14.0rg site and should be available by the
time this article is published. The working
group welcomes anyone to attend and partici-
pate in its efforts.

The nature of data architectures has
changed and evolved, and protocols must
adapt—or they run the risk of adversely affect-
ing the delivery of services to subscribers.
Similarly, networks are evolving beyond a sin-
gle defined application and must be empow-
ered to provide a wide range of applications
and their unique Quality of Service require-
ments. The 802.14 protocol seeks to converge
these aspects and create a new foundation
upon which to build the information super-
highway: adaptability, flexibility and scalabili-
ty. The participating members of the IEEE 802
standards body and the industry they represent
remain committed to providing continued pro-
fessional support to the evolution of communi-
cations networking. CED

CED: CoMMUNICATIONS ENGINEERING & DEsIGN May 1997



PANDUIT

Optical Fiber Solutions from
Begmnmg to End

Look to Panduit for a complete system solution to meet vour optical
fiber routing and connectivity requirements in the closet, work area
and cable pathway. We offer revolutionary new products to help
vou make the most of the emerging multi-media networking
environment.

OPTI-JACK "' Fiber Optic Connector - the first field-terminable
duplex fiber optic connector with the familiar look and feel of an “RJ stvle”
modular jack. It is half the size of a duplex SC connector to provide higher
density installations.

OPTICOM " Enclosures - rack and wall mounted fiber/multi-media
enclosures for the closet.

MINI-COM " Sloped Faceplates - allow you to snap in any com-
bination of MINI-COM modules including OPTIJACK
Fiber Optic Connectors and MINI-JACK™ Category 5 Modular
Jacks. The sloped design protects the bend radius of fiber and
Category 5 cables. .
MINI-COM " Multi-Media Outlet Boxes - accept any
combination of up to 12 MINI-COM mcdules including

OPTI-JACK Fiber Optic Connectors and MINI-JACK
Category 5 Modular Jacks.

FIBER-DUCT " Fiber Routing System - for closet. backbone and
horizontal pathways.

PAN-WAY ™ Raceway - includes fittings that maintain standard
TLVEIA 17 minimum hend radius for fiber and Category 5 cables.

Visit us on the Web at
http://www.panduit.com

Call 800-777-3300,
Ext. 8314 for
FREE 32 Page Catalog

Quality by Design

NETWORK SYSTEMS GROUP

su 3001 Tinley Park, IL 60477 » FAX 815-836-1811

REGISTEHED

a@;;;%:m Internet: info @ panduit.com irosll
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’ TELEPHONY OVER CABLE

Photo of downtown Los Angeles courtesy of the Los Angeles Convention & Visitors Bureau/©1991 Michele and Tom Grimm.

Cox steps up to the

Other cable companies are
slill sitting in the dugout

plate with

telephony in GA.

By Dave Woodrow, Cox Communications
Senior Vice President, Broadband Services;
and Guy Gill, Nortel Vice President/General
Manager, Access Networks

In early 1996, with the ink still damp on the
Telecommunications Act, Cox
Communications was actively exploring the
“hows” and “whens” of providing wired voice
services to its cable TV customers.

Its telephony initiative got a jump-start
when Westwood Residential, a Dallas-based
developer with southern California expansion
plans, approached Cox’s Orange County oper-
ations to find out just how cable franchises

were handled in the state. The developer was
ready to launch construction of “Sonterra,” a
luxury complex of 300-plus apartments in
Foothill Ranch, an affluent, high-growth area
in the rolling hills of southeastern Orange
County.

Fast pitch for packaged services

In January, Westwood’s agent met with
Kimberly Toonen, director of business devel-
opment for Cox’s Orange County system.
Toonen works directly with developers to
negotiate access agreements for Cox’s
telecommunications services. “There’s a lot of
building going on in this part of Orange

County, especially in the multifamily product
area,” states Toonen. “Builders, owners and
property managers of these private-property
complexes are recognized as the ‘gatekeepers’
to their tenants. So they’re very important to
us both as customers and as intermediaries
between Cox and our future subscribers.”

Westwood traditionally contracted for cable
TV services with private cable companies that
delivered wired voice off a PBX (private
branch exchange) or through a Bell operating
company. Now, with deregulation altering the
communications landscape, Westwood felt the
time was ripe to take a new tack. Its mandate
for Cox: deliver a package of services—video,
voice and high-speed data—that would satisfy
the more sophisticated expectations of a “typi-
cal” Sonterra tenant: well-educated and
upwardly mobile, with above-average income
and a taste for convenience, choice and added
value. Unless Cox could deliver, Westwood
would go to a competitor.

Toonen knew right from the start that the
stakes were high. “We had to deliver a viable
alternative—and deliver it quickly—or lose
our cable TV customers in the community, as
well as future wireline business.” Underlining

58 CED: COMMUNICATIONS ENGINEERING & DESIGN MaY 1997



ALL GUTS=SUPERIOR ATTENUATION

COAXIAL CABLES

Anyway you slice it, manufacturers of
foamed cables have bezn scrambling to
attain the superior attenuation characteris-
tics of MC? The attempt means increasing our
familiar MC2 diameter of .500" to .565 " or
.695"; and our .750 " must become .840"
or.860" or .875"

You may still use MC? in one size smalier
than the old foamed diameters. Even more
MC per duct, and easier handling. In aerial

installations, the effects of wind and ice—
loading are reduced even further.

And with the superior attenuation of MC?
you don’t have to clutter your lines with as
many amplifiers — about 20% fewer than
with foamed cables.

Low-loss MC? is'your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

Trilogyy &

COMMUNICATIONS INC.

800-874-5649
601-939-6637

Call or write for a free sample and brochure:
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208




TeELEPHONY OVER CABLE

the strengths that
had made Cox a
trusted household
word—especially its
history of customer
service—she con-
vinced Westwood
Residential to sign
with Cox to provide
video, voice and
high-speed Internet
access for Sonterra,
with the promise
that telephone ser-
vice would be up
and running when
the first phones were
plugged in the wall.
Westwood’s bottom line: its construction time-
line couldn’t be held up by Cox’s development
process.

Play hall

Ground was broken in early April 1996.
Cox installers were, for the first time, running
cable and twisted pair through joint trenches,
and as buildings were framed and reofed,
installing inside wiring with dual-port outlets

speed data (select MDUs): Now
Cox Digital TV: Spring 1997

Figure 1: Cox network design for shared tenant services.

Fiber and
twisted ,
pair |

drop |

that could handle both coax and twisted pair
connections. Eight months later, as construc-
tion wound down for the December holidays,
Sonterra’s first phase (100 apartments) was
ready for leasing, as was telephone service.
Equal cause for celebration was the over-
whelming vote of confidence by tenants for
Cox telephone services, attractively packaged
with video and high-speed Internet access ser-
vices as the “Community of the Future.” With

Service roll-out schedule

Cox Communications Orange County products/services
MDU telecommunications services—Voice, video, Cox@Home high-

Residential/commercial wired telephony: 1997

A few quick statistics:
Homes passed 282,000
Customers 217,000
Fiber in place 400 miles
Cable in place 2,786 miles

|
|
i
; Sprint PCS: Mid-1997
|
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Completion of 750 MHz rebuild: Mid-1997

Ring-in-ring fiber

initial penetration rates
of more than 95 per-
cent, Cox personnel
were throwing their
hats in the air. “We're
so pleased with the
response we'’re get-
ting,” says Gordon
Williams, director of
broadband services for
MDU (multiple
dwelling unit) markets.
“After a year-and-a-
half of work, it’s great
to see it paying off.”
Steve Becker, vice
president of commer-
cial broadband ser-
vices, underscores that Cox has “transitioned
very successfully from delivering just tradi-
tional cable to telephony and high-speed data.
Especially in regard to telephony, we're
launching an innovative service that most of
our counterparts aren’t doing.”

A happy ending for all concerned—Sonterra
residents and management, as well as Cox
Communications. The behind-the-scenes path
to this happy ending is an interesting story that
illustrates Cox’s sincere commitment to its
customers and its prudent attention to long-
and short-range planning.

Up-front call...no errors allowed

Cox understood that the potential rewards
for being one of the first to dive into wireline
waters were counter-balanced by risks that
had others walking away from the shore.
Says Toonen, “We knew we would be scruti-
nized intensely by builder clients, other cable
operators, telephone companies, vendors,
analysts, investors, government agencies, and
very importantly, current and potential sub-
scribers.” Refusing to jeopardize a reputation
built on superior customer service, Cox pru-
dently set out to identify and defuse road-
blocks that could impact the Sonterra project.

Navigating a maze of regulatory issues was
a first priority, according to Williams. “We
knew how important it was to get California
PUC approval to operate as a competitive local
exchange carrier (CLEC). We began working
on these issues in 1995, and it took us the bet-
ter part of a year to resolve them and receive
CLEC certification.

“Internally, billing was a significant chal-
lenge,” explains Williams. “Cable and data
services are invoiced on a straightforward
monthly basis, with pay-per-view being the
only variable. But long-distance telephone
service is transactional—so it has to be

CED: CoMMUNICATIONS ENGINEERING & DesSIGN May 1997



The cost of in-home installation and test can be The spectral magnitude of a TDR’s pulsed DC
murder on your budget. output tends to roll off rapidly at high frequencies.
Thus, traditional TDR-based tests do not measure at
RF frequencies. With FDR, you specify the frequency
range to meet the requirements of your system.

Scheduling appointment times, fumbling through
wiring, and finding owner-installed components
triples the expense compared to a curb-side test.
Cable Mate’s user-friendly display, controls and
menus simplify procedures.
Up to 40 sweeps can be stored
for comparison to historic data.
So, if you want to ensure signal
Cable Mate’s advanced Distance- quality without the budgetary
To-Fault mode displays SWR horror stories, pick up Anritsu
versus distance—clearly indicating DC 500 MHz 1000 MHz  Wiltron’s Cable Mate.
the frequency response of all FREQUENOY —————— Call 1-800-230-2972.

Anritsu Wiltron’s Cable Mate accu-
rately verifies the entire cable
drop, including in-home wiring,
from a curb-side test connection.

£
@
z
w
a
-
<
o
5
w
a
v

0
w
(%]
-
2
Q
W

connections and splitters through-
out the home. Additionally, a 5 MHz to 1200 MHz

synthesized RF sweep verifies SWR specifications. /l "t
Unlike time domain reflectometry (TDR), Cable nrl Su
Mate’s frequency domain reflectometry (FDR) Service

-
works at RF frequencies. This enables Cable Mate WI I tro n 29
to accurately evaluate high-frequency performance. www.anritsuwiltron.com

There’s a bad splitter 36.4 feet inside
the old Bates’ place. The good news is
vou don’t have to go inside to find it.
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More to come

With Orange County growth projections skyrocketing, and approxi-
mately 25,000 apartment units as candidates for shared tenant ser-
vices, Cox envisions a bright future as a full service provider of
telecommunications services, with expansion to broader residential

markets following very quickly.

By year’s end, Cox’s Orange County franchise areas will offer their
customers digital and analog video, high-speed Internet access, Sprint
PCS, and telephony via Nortel AccessNode and DMS-500 technology.

Nationally, Cox plans to begin rolling out wireline services in its

largest markets later this year.

metered minute-by-minute, and the billing
has to reflect that. Cable Master” is our pro-
prietary billing system, and it’s one of the
best in the business, but it wasn’t designed to
capture long-distance transactions,

Cox’s information systems team enhanced
Cable Master’s software to capture voice,
cable and data billing. Cox is currently
examining customer feedback and issues
before it decides whether all services will be
billed on one invoice or separately.

But, says Williams, “If the customer wants
all three services on one bill, we have that
ability.”

A winning game plan

“We knew that the high concentration of
potential customers at the Sonterra environ-
ment was definitely an advantage for our first
foray into
wired voice,”
says Becker.
“We expect
faster penetra-
tion ramp-up
in a newly-
built MDU
because of the
opportunity to
sell to every
new tenant
and minimal
local number
portability
issues.”

Mark Davis, director of engineering for
telephony technology, who was responsible for
system configuration, underscores that theme.
“What was significant here, as in any MDU
application, was that we had very high cus-
tomer concentration, so it made sense to push
the electronics closer to the subscriber using a

Davis: ‘It made
sense to push
the electronics
closer to the
subsctiber’

cost-effective, off-the-shelf, fiber-fed, digital
loop carrier technology.”

Cox’s choice was Nortel’s (Northern
Telecom’s) Sonet-based AccessNode with the
capacity to provide individual line access
(DS-0) for voice service to each apartment.
“With the AccessNode,” says Davis, “we have
a proven, mature product that lets us provide
subscribers with all the voice services they're
looking for—from basic POTS to advanced
services such as digital centrex.

“And, for our high-speed Internet access
service with the Cox@Home program, the
AccessNode gives us DS-1 and DS-3 connec-
tivity between Sonterra’s on-campus LAN
(local area network) back to our regional data
center and servers. So, using the AccessNode
for transport, along with Ethernet routers and
hubs, we can provide subscribers with high-
speed access to the Internet.”

Davis estimates that “right now, about six
other apartment complexes are underway in
Orange County, and they’ll all get
AccessNodes. And we’ll be deploying many
more as we start to crank up.” Adds Williams,
“AccessNodes will continue to proliferate
throughout our network because of the way
they serve high-density populations of users.”

Located at Sonterra, the AccessNode sys-
tem connects via Cox’s unique ring-in-ring
fiber architecture and Nortel’s Sonet-based
TransportNodes to a Nortel DMS-500
local/long-distance switching system at the
Master Telecommunications Center in nearby
Aliso Viejo. Able to serve up to 128,000
lines, the DMS-500 has the capacity that Cox
needs, and then some. Its compatibility with
existing public network equipment means that
Cox can establish market operations at the
accelerated pace necessary to be competitive
with already established incumbent LEC
competitors.

No rookie in voice
services

Cox was tuned in to the com-
petitive advantages and rev-
enue opportunities of providing
telephone services long before
it signed up Sonterra. It had, in
fact, already chalked up several
years of solid telecommunica-
tions experience.

Some highlights :
1992—Cox is the first cable
company to invest in Teleport
Communications Group, a com-
petitive local exchange carrier.
1993—Cox partners with SBC
CableComms to deliver cable
and phone service in the U.K.
1997—Cox is awarded an FCC
Pioneer’s Preference award for
industry leadership in making
the world’s first PCS phone call
over cable infrastructure.
Today—San Diego residents
can subscribe to digital wire-
less telephony via “Sprint PCS
by Cox.”

Cox has also chosen to deploy the
Cornerstone Voice cable telephony system
from Antec. Cornerstone Voice is developed
and supported by Arris Interactive, a joint
venture of Nortel and Antec.

This product allows telephony services to
be delivered over a hybrid fiber/coax net-
work—capitalizing on the more than 2,700
miles of cable already installed by Cox in
Orange County.

Pre-season fraining pays off

“The fact that we’re able to aggressively
forge ahead in telephony when other compa-
nies are pulling back is a reflection of our
strategy over the last five years,” declares
Becker.

“A key element of that strategy is ‘cluster-
ing’'—385 percent of our 3.2 million customers
are in our nine biggest markets. That gives us
much higher average system size than anyone
else in the cable television industry. With such
economies of scale, Cox can more easily
afford the fixed costs of getting into the tele-
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- ADVERTISEMENT -

VideoMask™ Interdiction System Multiple Dwelling

Interdiction Unit (MDIU)

Blonder Tongue’s VideoMask™
Interdiction System is the complete pro-
gram security solution for today’s cable
market. The Multiple Dwelling
Interdiction Unit (MDIU) is a new mem-
ber of the VideoMask™ family and is
ideal for MDU installations. The MDIU
I S 1Vl
Available in 8, 12, and  :bleins,
16 port configurations 2. and
s | 6 poTt
configurations and is housed in a rugged,
outdoor, steel enclosure. Each MDIU
consists of one or more 4-port subscriber
groups mounted in an RFI-tight steel
inner enclosure. An outer steel enclosure
provides excellent protection for outdoor
installations, while an integrated lock pre-
vents tampering with the interdiction
components.

components - please contact our Sales/Marketing
Departments for more information.

Blonder Tongue's VideoMask™ Interdiction Unit
(VMIU), which serves 4 subscribers from a die
cast housing, is also suitable for pedestal based
MDU installations. Blonder Tongue has recently
begun offering several pedestal mounting kits,
including Channell (SPH1320. SPH1212,

CDSR 4500

The MDIU is suitable for wall mounting
and includes a backing plate with locat-
ing studs for quick installation. A remov-
able bottom panel provides easy access to
the entry/exit connections and subscriber
drops. Ample room is provided for
installing a directional coupler for those
system designs requiring cascaded .
MDIU’s. This work space can also
accommodate the installation of L-band
components for those systems providing
both analog (50-750 MHz) and digital
(950-2150 MHz) programming. Blonder
Tongue also manufactures these L-band

Nickless
TULSAT | oot
mrsm gl

oo 606-727-6640

e

©

VideoMask™

- MDiu

Multiple Dwelling
Interdiction Unit

Phoenix  B&H
TeleTronics Antenna
 800-714-7884 | 214-357-1947

i ( FLe

igiCiph

SPH1010) and Reltec (TV1024) models. These
bracket kits allow up to 4 VMIU's (a total of 16
ports) to be mounted in one pedestal, with plenty
of room for entry/exit connections and subscriber
drop cables. Both the MDIU and VMIU

provide identical electrical performance and can
be intermixed on properties to increase the
efficiency of the system design.

Programs Avallable:
HBO
HBO 2
M3 e
HBO Espanol a0
Cinemax
Cinemax 2
Court TV
Spice
Viewers Choice
Request TV
Shiowtime 2
Stanz
Golt
TV Food Network
QOutdoor Life
Classic Sports Network
Animal Planet
MTV Latino

Blonder Tengue has been providing cable equipment
for Multipie Dwelling Units (apartments, hotels and
institutions) since 1950.

Look to Bionder Tongue as a single source supplier for all
of your MDU needs.

Call todayfor a full-line catalog and CATV reference guide.

\

BLONDER
TONGUE

LABORATQRIES INC

The Stendard Of Qualiey In TV Signal Distribution
Ot Jake Brown Rd,, Oid Bridge, NJ 08857
Tel.. 908-675-4000 » Fax.. 908-679-4353
Intérnet: hitp://www.homieteam. com/bionder
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phone business, plus the talented people to
help us roll it out. That’s been critical to our
strategy.

“The Cox standards for customer service
and reliability are not just concepts we dug
up a few weeks ago to get into the phone
business,” continues Becker. “They’ve been
a part of what we’ve done from our very
beginnings. Recognition like the J.D. Power
award for the highest overall customer satis-
faction among all major cable television

companies certainly has contributed to the

successful penetration rate that we’ve gotten
on our first rollout.”

A recent customer survey showed an
almost 85 percent approval rating among
Cox’s customers. Cox’s cable service ranks
among the highest in the industry for relia-
bility, thanks to fiber deployment and an
innovative “ring-in-ring” system architecture
that lets the company-wide network exceed
the telephone industry’s reliability guidelines
for 911 lifeline service.

With a delivery network that combines
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fiber optic and coaxial cables, Cox is posi-
tioned as having a broadband pipe into the
home with the ability to deliver video, voice
and data services over a single platform. The
net result of continuously upgrading to fiber
means that today, broadband plant passes vir-
tually all homes within the Cox service area,
so Cox can realize added revenue from the

extensive capacity and flexibility of the
existing delivery network.

A good husiness

The response from Sonterra customers is
that they are delighted with telephone service
via Cox’s “Community of the Future” pack-
age. One service provider means one conve-
nient point of contact, lower prices, and
enhanced features. The money-saving bene-
fits that Cox offers, such as free repair ser-
vice, help, too.

From its perspective as builder and apart-
ment manager, Westwood Residential is very
pleased, says Williams. “Westwood
Residential plans to use Cox again in other

| developments. They appreciate the close

relationship that we
develop with the
complex as we train
leasing agents to

An NCTI Certificate
of Graduation

is recognized throughout the industry
as a solid indicator that your
technical and non-technical employees
have what it takes to excel
in the rapidly changing
CATV/broadband communications industry.

present our services,
and maintain our
high level of cus-
tomer service.”
For Cox, notes
Kimberly Toonen,
“a big plus is our
exclusive marketing
arrangement with
Westwood. All new
tenants get a guided
tour from the leas-
ing manager, along

Reader
Service

Call, fax or write
for your FREE
NCTI Training Kit

with demonstrations
and a brochure that
welcomes them to

today.
31 y

The most
comprehensive
cable training

available anywhere!

CED 5/96

National Cable Television Institute

801 W. Mineral Ave.

Littleton, CO 80120-4501
(303) 797-9393 fax:(303) 797-9394
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Cox’s ‘Community
of the Future.” They
hear about-our ser-

vices first. It trans-
lates to a very effective partnership.”

Steve Becker sums it up for Cox: “Our

| decision to provide telephone service that
many others can’t provide began as almost a

defensive measure. Now, having gone

Woodrow

through this process, we realize it's much

more than that; it’s turning out that phone

service is going to be a really good business

for us. Yes, it’s a strategy that retains our
cable business, but being in telephony and

| data makes it a win/win.” CED
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1000 MHz Headend Grade
Spectrum Analyzer

Blonder Tongue proudly announces the introduction of its new
high dynamic range (70 dB) headend grade spectrum analyzer
model BTSA 8558C. The BTSA-8558C analyzer is a light
weight. battery operated spectrum analyzer that has a wide
array of controls that allow for quick setup and measurement,
including coarse and fine frequency tuning. digital frequency
T counter readout. 3 resolu-

“Chase Beals n the 1™ byt
Grass in Real Time” H

composite triple heat
I (istortion testing, 8
frequency span settings including ZERO SPAN for setting
depth of modulation, 50 or 75 €2 input impedance, variable
sweep rate. and “hright dot” center/marker frequency display.
An optional calibrated noise generator is also available for
sweeping frequency selective devices.

I am a hard core test instrument addict. Ever since the
discontinuation of the HP 8558B and the Tek 7L12 in the
1980s I have had a dream. That dream is to make available a
personally atfordable high dynamic range spectrum analyzer
that is user friendly and provides the appropriate depth of

measurement required for i—————————1}

headend set up and trouble 71, %

shooting. The 8558C is that P”CEd so rhat the

dream come true. Because  Jech an P&Isaﬂally

it is light weight and battery 9

operated, the 8558C is Afford To awn 0”8
_—n

appropriate for use
anywhere in the system. especially the headend. The headend
technicians job is most challenging in that he is tasked with
identifying low level picture impairments and making them
vanish. To do this he needs hoth 70 dB of dynamic range and
a real time swept display. With this

visibility. the technician can wiggle cables and connections.
tap on chassis’. tighten and loosen covers while observing
improvements on the display. We addicts call this “chasing
beats in the grass in real time™. This is the first instrument 1
have seen with this capability. yet priced so that the technician
can personally afford to own one.

Interdiction system installation and maintenance also presents
the unique challenge of separately veritying the jammer and
visual carrier levels. The 8558C is particularly useful for
making this difficult measurement. The technician can easily
observe both levels simultaneously in real time.

The BTSA-8558C is housed in a compact. rugged case that

is at home in the field. on the bench. or in a headend.

Bob Pallé

Blonder Tongue Laboratories, Inc. Reader
Service
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VideoMask™

¢ 750 MHz Now! MDIU

Multiple Dwelling
Interdiction Unit

Unity Gain for 7 dB More Feeder Reach
» Scalable Cap Ex Costs
« Scalable Jamming Horsepower
Strand, Pedestal & MDU Models
Future Proof Modular Design
Call today for a full-line catalog and CATV reference guide.
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Using cryptographic
technology

security

or data-over-cahle

By Gerry White, Consulting Engineer, Data
Over Cable Division, Bay Networks Inc.,
gerry@Ilancity.com; and Chet Birger, Ph.D,
Internetworking and Securitv Consultant,
chirger@tiac.net

Editor’s Note: This is the second article in
a two-part series. The first installment dis-
cussed the security issues inherent in shared-
medium HFC-based networks and discussed
the goals and constraints for a
security solution.

As a matter of review, in the
first article, the authors identi-
fied a set of security goals for
HFC-based data networks,
which included:

¢/ensuring privacy, authentici-
ty and integrity of user traffic
across the shared-medium HFC
network.

¢/restricting access to basic
unicast service to authorized
users.

V/restricting access to “premi-
um” multicast services to
authorized users.

Then, the following con-
straints were placed on a secu-
rity solution:
¢/it must not significantly add
to the cost and complexity of
cable modems.
¢/it must not significantly add
to the cost of operating the network.
it must not significantly reduce the CMTS
(Cable Modem Termination System) and cable
modem throughput.

/it must not complicate “out of the box”
cable modem operation.

An analysis of these goals and constraints
led to the following functional requirements:
vencryption of user traffic across the HFC.
¥ authenticated key distribution to CMs (cable
modems) and CMTSs.
v/frame data authentication.

Finally, the design issues involved in fulfill-

ing these requirements based on current cryp-
tographic techniques were discussed and a
number of design tradeoffs were developed.

This second installment provides a high-
level description of a low-cost system that
meets the requirements and design goals
developed in the earlier article.

What follows is a very high-level descrip-
tion of a relatively simple, low-cost, data-
over-cable security solution. It satisfies the

=
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functional requirements outlined earlier, while
complying with the stated constraints; in par-
ticular, the solution does not add significantly
to the cost of the cable modem, nor does it
significantly reduce effective throughput.
While details have yet to be specified, the
authors believe this simple approach could sat-
isfy the cable industry’s basic security goals in
a cost-effective, practical manner.

Security components
The Access Control System (ACS). This is
responsible for distributing master service keys

ANNEY GROSSBERG

to CMTS and cable modems in its security
domain. The ACS must include a strong (in
cryptographic terms) pseudo-random number
generator for master key generation and gener-
ation of its own private Diffie-Hellman key
(see sidebar, p. 68). The most likely implemen-
tation of the ACS would be an application run-
ning on a Unix or NT-based server platform.

The ACS will be placed upstream from the
CMTS.

Authentication and public key crypto-
graphic system. This component is responsi-
ble for the mutual authentication of the CM or
CMTS to the ACS, i.e., the foundation for
authenticated key distribution identified earlier
as a functional requirement for HFC network
security. The component would be based on
available public key technology and may be
implemented as a tamper-resistant smart card
and reader. Cable modems, and potentially the
CMTS, will use smart cards. Readers can be
built into cable modem devices or be external
to them, connected via a stan-
dard, low-speed serial interface.
An MSO would distribute smart
cards to its subscribers.

The smart card contains a pub-
lic-key/private-key pair unique to
that card; a certificate, signed by
a certification authority (CA),
authenticating the smart card. The
certificate contains the smart
card’s public key, and is time
stamped, and the CA’s public key.

The smart card is capable of
verifying the certificate and gen-
erating digital signatures.

Cable modem devices:
CMTS and CM. These compo-
nents are responsible for encryp-
tion and decryption of data traffic
using a symmetric key algorithm
such as DES and for generation
of Diffie-Heliman keys. They
contain a symmetric
encryption/decryption (e.g., DES)
engine, which may be hardware-
based. or implemented in software, and access
to a strong. in a cryptographic sense, pseudo-
random number generator.

In this solution, random key generation
within the CMTS and CM is only required
during establishment of a secure communica-
tions channel with the ACS (the Diffie-
Hellman exchange). Therefore, the random
number generation need not be high-speed
(not accessed on a per-frame basis) and can be
implemented within the smart card.

Key management protocol. A key man-
agement protocol runs between the ACS and
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cable modem devices
(CMTS and CMs),
providing for authen-
ticated, and encrypt-
ed, distribution of
keying data across
the HFC network. It
is actually three protocols:

v/an authenticated Diffie-Hellman exchange that
allows the ACS and a cable modem device to
generate a mutually authenticated, independently
computed. shared secret that can serve as a basis
for an authenticated and encrypted end-to-end
communications channe! between the two.
v/[Psec, which, employing the shared secret
derived via the authenticated Diffie-Hellman
exchange, provides a secure end-to-end com-
munications channel

v’a simple, UDP-based client/server protocol,
in which cable modem devices request keying
data from the ACS.

Defining the key management protocol over
UDP/IP permitted the use of the 1Psec protocol
for securing end-to-end communications
between the ACS and the cable modem device.
In addition to the simplification the layered
design brings to the overall solution, it allows
an HFC security solution to leverage the
research and development efforts that have been
underway within the Internet community to pro-
vide secure [P layer communications channels.

Note that authenticated/encrypted commu-
nications between the ACS and cable modem
devices establishes secure end-to-end channels
for key management in support of link-level
encryption on the HFC network.

When transmitted across the HFC network,
key management traffic will utilize a manage-
ment SA (security association) that does not
rely on the key management protocols for dis-
tribution of its keying data. Because manage-
ment traffic employs end-to-end security, the
management SA could even be “null” (i.e.. no
link-level encryption).

Details of the authenticated Diffie-Hellman
key exchange protocol are provided in the
sidebar at the top of this page.

Requesting master keys

After cable modems and CMTSs have estab-
lished secure. IPsec-based communications with
the ACS, they each obtain their master keys
from the ACS via the simple request/response
protocol. If, at any point, message authentica-
tion fails, the end-to-end security relationship
between the cable modem device and ACS,
which is based on a Diffie-Hellman (DH)
shared secret between the two, will be terminat-
ed. It will be the responsibility of the cable
modem device to initiate a new DH exchange

Authenticated Diffie-Hellman exchange

Below is a description of the authenticat-
ed Diffie-Hellman key exchange protocol.
This protocol has been derived from an
authenticated Diffie-Hellman key exchange
protocol referenced in Schneier's Applied
Cryptography, Second Edition [4].
Schneier's protocol would assume that all
cable modem devices have a certificate with
the ACS'’s public key, and the ACS has cer-
tificates containing each of the cable modem
device’s public keys. The authors have
altered the protocol slightly so that cable
modem devices and ACSs include their own
certificates, along with the messages they
exchange with one another. What fol-
lows is a description of the
augmented protocol run-
ning between the
cable modem and
ACS; an identical
protocol would run
between the CMTS
and ACS.

1. At boot up,
the cable modem
generateés a large random number x, which
serves as its DH private value, and calcu-
lates corresponding DH public value X.

2. At boot up, the ACS generates a large
random number y, which serves as its DH
private value, and calculates corresponding
DH public value Y.

3. The cable modem sends its public DH
value X to the ACS.

with the ACS and re-request all of its keys.

Cable modem devices continually issue
their requests, with an appropriate retry period,
until receiving a response. It is up to the cable
modem devices to obtain the keying informa-
tion; the underlying secure communications
channel authenticates the ACS responses.

A cable modem will receive the following
from the ACS:
Vits basic unicast service master key and cor-
responding security association (SA) identifier.
v'the broadcast master key and SA identifier.
v'the multicast service master keys and the
respective SA identifiers which the cable
modem (actually, the owner of the smart card)
is authorized to receive.

A CMTS will receive from the ACS:
v'the broadcast master key and SA identifier.
v'the multicast service master keys and the

4.The ACS generates the DH shared
secret K based on X and y. The ACS then
signs X and Y, encrypts the signature using
K, and sends it to the cable modem, along
with Y and the ACS’s certificate CACS.

CACS, Y, EK(SACS(X,Y))

5. The cable modem
verifies the certificate it
received from the

ACS, independently
generates the DH

shared secret K based
on Y and x, decrypts the
remainder of the ACS’s mes-
sage, and verifies the signature
(ACS’s public key contained in the
accompanying certificate.) The cable
modem then signs X and Y, encrypts the sig-
nature with K, and sends it to the ACS along
with the cable modem’s own certificate CCM,
which it reads from its smart card.

CCM, EK(SCM(X,Y))

6. The ACS verifies the certificate it
received from the cable modem, decrypts
the message and verifies the cable modem’s
signature using the cable modem’s public
key, which was contained in the certificate.

All certificate verifications would be done
using the smart card, which contains the
CA'’s public key.

respective SA identifiers for all multicast ser-
vices the CMTS will be expected to distribute
across its HFC link.

The ACS does not provide the CMTS, in
response to its request for master keys, any uni-
cast service keys and identifiers. The CMTS
explicitly requests these master keys as needed.
When the CMTS learns source MAC addresses
across its HFC port, it also learns the SA identi-
fier associated with traffic from that address.
After learning the SA identifier, the CMTS will
send a request to the ACS (running over the
secure 1Psec end-to-end channel) for the master
key associated with that SA. It will cache the
master key it receives from the ACS for the pro-
cessing of any traffic associated with this basic
unicast service SA. Note that multiple addresses
may be associated with this unicast service SA if
the cable modem is operating as a work group,
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¢ HFC SEeEcCuRrITY

rather than a single-
user bridge. If the
security association is
unknown to the ACS,
the ACS could
respond with an
“invalid SA” master
key. The CMTS could cache this “invalid SA”
key value for the SA in question, and use it to
indicate that all frames associated with this secu-
rity association should be dropped.

The CMTS will age out its cache of unicast
service master keys. This will result in the
CMTS being required to periodically re-syn-
chronize each of its unicast service master keys
with the Access Control System. The CMTS
should also periodically re-request master keys
associated with broadcast/flood and multicast
services. Because the MSO controls the
CMTS, it can ensure that the CMTS enforces
key aging and refresh policies. Thus, an MSO
can change master keys, and be sure that the
conditional access enforced by these new keys
will be in place within a specific time frame.

In order to respond to any master key
changes, cable modems will also need to peri-
odically refresh their keying data. An MSO
cannot guarantee cable modems will do this;
nevertheless, because conditional access is
enforced by the CMTS and its keying data, a
misbehaving cable modem will not circumvent
system security.

Figure 2: Encrypted HFC frame

associated with supporting ACS flush com-
mands is worth diverging from the simple
request/response protocol outlined above.

Latencies introduced when cable modem
devices request keying data from the ACS will
result in packet loss; it is assumed that trans-
port or application layer protocols will be able
to recover from these losses, just as they
would from any limited packet loss.

HFC frame encryption & encapsulation

Frames on the HFC network will be encrypt-
ed. The master keys distributed by the ACS will
be used, in conjunction with a synchronized
timer, to generate a sequence of frame encryp-
tion keys. The CM and CMTS would indepen-
dently generate these synchronized sequences.

HFC frames would have the following gen-
eral structure, as shown in Figure 2:

1. Link level header

2. Frame security header

3. Additional security header(s)

4. Encrypted content

5. Link level trailer.

Frame security header
The frame security header would carry, at a
minimum, a protocol version ID, the security
association identifier and the counter value, n,
used in conjunction with the master key to gen-
erate the frame encryption key (see Figure 3).
Security header. To allow extension of the

Link level Frame security
header header

Additional security Encrypted Link level
header(s) content trailer

Figure 3: Encrypted HFC frame security header

poses of redundancy and load sharing.

¥/a counter, n, which would be employed in a
SKIP-like “Zero-Message Master Update
Algorithm.” This algorithm is used for gener-
ating a random sequence of master keys by
concatenating a master key with the counter n
and then applying a pseudo-random one-way
hash function (such as MD5). The current key
in the sequence, rather than the original master
key obtained from the ACS, would be used as
a basis for the frame encryption key.

Note that by only permitting the counter to
be incremented, one can prevent re-use of
compromised data encryption keys and protect
against a playback attack. A stateless counter
is easily constructed if n represents time units
since an agreed-upon time origin. Time units
would be fairly coarse so that cable modem
and CMTS clocks need not be loosely syn-
chronized. See the SKIP Internet Draft [5] for
additional details. The resolution of the clock
might also depend upon the value of the data
being secured: more valuable data would call
for a higher resolution clock.
v’key separation algorithm ID; typically a
cryptographic hash function, the specified
algorithm would be used to split the key
sequence’s current key into an encryption key
and an authentication key (hence, applicable if
HFC link security includes frame authentica-
tion—a message authentication code).
v/frame data encryption algorithm 1D.
v/'message authentication algorithm ID (if
authenticating frame contents).

/security association identifier ID.

¥/next header, identifies the header, and proto-
col, that follows the frame security header.
Typically, the frame security header would sim-
ply be followed by the encrypted frame data. If
one wanted to support the option of including
data authentication, the next
header field would be used to
flag the option.

In recent years, the Internet

Version |Name space | I
ID ID feates separation

Key

Frame data encryption Security
algorithm ID ssociation 1D

community has devoted signifi-
cant effort to the development

CMTS and cable modems should rapidly
adapt to master key changes initiated by the
ACS. By decreasing key cache lifetimes and
polling intervals, the convergence properties of
this key update mechanism can be steadily
improved, but at the cost of increased loads on
the ACS. One approach would be to have the
ACS send key flush commands to the CMTS
and cable modems (which might end up ignor-
ing them, but that is their problem). It’s
unclear to the authors whether the benefit

protocol to support a variety of cryptographic
algorithms and key sizes, one might consider
defining the following fields:

v/version ID.

v/name space identifier, used to identify the
name space employed by the security associa-
tion identifier. For example, the name space 1D
might identify the particular ACS that generat-
ed and provided the keying data. This would
be extremely useful in a security architecture
that employed multiple ACSs for the dual pur-

of encryption standards for 1Pv4
and IPv6. The resulting stan-
dards have been scrutinized by
both leading data communications and data
security experts. There are many similarities
between the security objectives and design
constraints under which the Internet communi-
ty developed its solution and those faced by
the cable industry. For example, in both cases,
cost and throughput performance needed to be
balanced against cryptographic strength.

The authors recommend that the cable
industry take advantage of this prior work with
regard to its selection of default encryption
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and authentication algorithms and adopt the
selections made by the IETF: DES-CBC
[6,7,8,9] for encryption, and Keyed HMAC-
MDS5 [10] for message authentication.

Additional security header

Use of this header would be optional, and
indicated by the content of a next header (i.e.,
next protocol) field in the frame key manage-
ment header. For example, if one were opting
to authenticate encrypted frame data, the addi-
tional security header might include a message
authentication code.

Key storage in cable modems

To keep costs down and maintain high
throughput, symmetric keying data (service
keys obtained from the ACS) are stored in
volatile, unprotected RAM. To permit the asso-
ciated weakening of key protection, a solution
that reduced the long term “value” of these
master keys was adopted, thus eliminating the
need to secure them within protected memory.

The ACS will regularly replace master keys
for both the unicast and multicast services. The
frequency with which these keys will be
replaced depends upon the value of the service
and the potential losses due to discovery and
pirating of these specific keys. In addition,
note that any key is only of value to users
attached to the RF network being served by the
CMTS using that key-at most, 1,000 users.

A simple ACS polling protocol can readily
support key changes on the order of once a
day. Augmenting the protocol by having the
ACS send flush commands to cable modem
devices in response to key changes will allow
keys to be changed on the order of minutes
without any noticeable interruption of service
(at most, the dropping of a handful of packets).

The HFC-based data network’s shared-
medium communications channel makes it sus-
ceptible to eavesdropping, theft of service and
forgery attacks. Cryptographic techniques,
based on existing or proposed standards, can
address all of these security issues in a cost-
effective manner. By selecting the appropriate
balance between security and cost, it is possi-
ble to provide secure HFC-based network

access services at a competitive cost point. Use |

of standard algorithms and protocols which
have been subject to peer review and opera-
tional verification allows a high degree of con-
fidence in the proposed solution. CEED
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‘ SAFETY

For cahle, there

Preventing accidents hoosts
morale and the bottom line

di€

numbers in safety

By Craig Kuhl

It’s probably safe to say that accidents, espe-
cially job-related ones, don’t just “happen.”

When they do, the ripple effect is felt far
beyond the victims, their families, and co-
workers, reaching all the way to the compa-
ny’s bottom line.

For the cable industry, getting the job done
safely is an attitude with growing pains. The
industry has made some gains in regard to
safety, but most industry experts agree it has a

ways to go to reach the pain-free stage.

The biggest pain, however, could be to the
bottom line, with the average cost of an on-
the-job injury costing a company approximate-
ly $30,000. Yet, the costs of merely winking at
on-the-job safety measures go well beyond the
direct costs to the company and to victims. It’s
the simple iceberg theory in play: the huge
indirect costs of lax safety efforts by a compa-
ny and its employees lurk beneath the surface,
and are much greater than the visible direct
costs-seven times as high is the rule of

Cost of unintentional

accidents

When accidents happen...

N 2 ‘_ rexertion

injuries by percentage
Percentage of job-related

thumb-with most safety experts insisting that
the number is much greater.

As painful as the direct costs of an accident
may be to a company and to accident victims,
there are greater costs. High-risk worker com-
pensation rates for accident-prone companies,
loss of employee time and the cost for a
replacement’s time, vehicle down-time
because of accidents, and damage to a compa-
ny’s public image are just a few of the indirect
costs associated with accidents, and even after
these costs are factored in, the pain of an on-
the-job accident/injury goes on with employee
morale, production issues and more.

“If you continue to have a workforce that’s
not into safety, you’ve got morale and produc-
tion problems, not to mention lawsuits and
public image issues,” says Ray Lehr, corporate
director of safety for TCI. “Generally, a man-
ager will see only the direct costs of an acci-
dent-the doctors’ fees, hospital fees, or how to
fix the truck that’s been in an accident. They
don’t see the indirect costs, which are at least
seven times greater.”

Dlrcct/lndlrect cost savings as
of onhancod safety
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& SAFETY

Managers share a responsibility with top
management to provide a safe working envi-
ronment for their employees, yet it’s the indus-
try as a whole which must do a better job of
upgrading its safety standards, according to
most industry experts. When that takes place,
good things happen to employees~and to the
bottom line.

“As an industry, we haven’t done a good job
with regard to safety. Ten years ago, we
couldn’t have withstood close scrutiny by
OSHA (Occupational Safety and Health
Administration), and they’re a lot smarter
now, and better focused,” says John
Young, safety and fleet manager, con-
struction division at Time Warner.
Young suggests that everyone in the
cable industry must take responsi-
bility for upgrading their safety standards,
including top management. “When man-
agement understands that we’re here to
help the company make a profit for
shareholders by reducing accident
costs, safety becomes a no-brainer. By
addressing safety issues, we save a
lot of money, and get the job done.

It just makes good business sense.”

Take it to the hottom line

Last year, according to Young, Time Warner
saved $2 million in direct costs by initiating
several safety programs, and cut the compa-
ny’s OSHA recordables by 70 percent. To earn
$2 million in net profit, a company must earn
$40 million in gross revenues, assuming a five
percent net profit. “That’s $2 million available
for profit sharing instead of settling lawsuits,”
Young added.

Reducing the number of lawsuits isn’t the
only way to save money, either. After assum-
ing a more aggressive role with its risk man-
agement, TCA Cable TV in Tyler, Texas
reduced its accident claims by one-third over a
year’s time. It also reduced its subscriber
claims by one-third, with both contributing to
the bottom line, according to Linda McGuire,
director of training and development for TCA.
“A year ago, the costs of the risk management
segment of our safety program were astronom-
ical. So, we became more aggressive in our
defensive driving classes (vehicle accidents
represent the highest rate of claims and
injuries) and with other safety issues. If we see
an increase in moving violations, we put
employees through driver’s training. We've
seen a significant decrease in claims as a
result. And, these are hard claim costs that
commit to the bottom line.”

Employee bonuses and incentives also rate
high on the list of changing attitudes toward

safety. Buford Television, for example, offers
all driver/technicians a progressive bonus
beginning at 25,000 truck miles, provided they
maintain their vehicles on a regular basis. With
vehicle accidents the number-one cause of
claims, Buford focused on the cause five years
ago, when it was assigned to the costly risk
pool insurance rate. Says

Kay Monigold, chief admin-

istrative officer for Buford Television, “Some
years ago, we were in the assigned risk pool.
Because of these programs and being aggres-
sive with safety, our accident record is very
low, and our worker’s compensation is not risk
pool, and that affects the bottom line.”

Others, such as Jones Intercable, have
shown significant decreases in worker’s com-
pensation claims as
well. Between 1994
and 1996, Jones saw
a 46 percent decrease
after initiating a
number of new safe-
ty programs, includ-
ing defensive dri-
ving, pole climbing,
its “hot gloves” pro-
gram, and others. “I
think safety is finally
at a point where risk
management costs are so high, we need to
manage them much better,” said Kevin
McDevitt, corporate safety manager for Jones
Intercable. “But, | also think we’re still in the
infancy stage as an industry when it comes to
safety. Just acknowledging safety as an issue is
a big step.”

Not big enough, according to some. Says
Ralph Haimowitz, director of training for the
SCTE, “Most companies don’t seem to care.
Some have hired safety coordinators who are

McDevitt

doing pretty well, but most others offer just lip
service. [ think they’re putting the wrong peo-
ple in as safety coordinators, which is a waste
of time. Records keeping is very important to
a safety program, so it’s an administrative
position, not a technical position. And, office
employees are at risk, too, but most companies
don’t think of them (as being) at risk.”

Risk and cost are the operative words in

safety. The higher the risk, the higher the cost.
explains Dan Chilton, national service direc-
tor for Liberty Mutual Insurance. “Not only
do you pay more if you’re not safe, but
you won'’t be allowed to compete with
other companies for lower rates. Cable,
as an industry, may be able to get
breaks on its insurance rates, but it
needs controls in place which include
two key elements: exposure and
control.”

Dewey Wagner, division manager for

the National Cable Television Institute
(NCTTI), knows all about risk and cost. In

1979, he suffered a serious on-the-job

accident which nearly killed him. Now,

he is a leading proponent of industry
safety measures. “Today, employees are
pressured to complete their jobs faster because
companies want to run lean, and sometimes,
speed becomes more important than safety.
But, safety is always economically sound, and
not just the right thing to do. Also, the cable
industry has lots of veterans who have been
doing things one way for many years and look
upon safety as a burden, but one second can
change their lives forever.”

With that mentality, and a clear view of the
bottom line, Lehr and TCI enlisted the services
of Dr. Robin Herron, professor of ergonomics
at Colorado State University in Ft. Collins,
Colo., to analyze and recommend ergonomi-
cally correct work environments for both in-
field and office employees.

“A big part of a successful business depends
on efficiency and worker satisfaction. What we
found was that in-field cable employees have a
very physically-demanding job and want to
know what exposures they have and how to
protect themselves. And, the bottom line for
management is the reduction of injuries and
dealing with the rising cost of accidents. It has
to be a shared responsibility, and the best way
to meet the responsibility is to design out safe-
ty problems in the beginning,” says Herron.

Designing out rising claims costs to a com-
pany’s bottom line will require a major feat of
engineering. Yet, a growing number within the
industry feel there’s at least some progress
being made in climbing the ladder to safety,
one rung at a time. CIED
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‘ TELECOM PERSPECTIVE

Next-generation

New technology may fill
gaps in competitive picture

FSS may

nrove formidable

By Fred Dawson

erresmal network strategists researching the business
prospects for evolving satellite capabilities can find
reasons for both relief and concern, depending on how
far out they look.

For operators of wireline broadband networks, the
good news is that, even if Rupert Murdoch’s much dis-
cussed “Death Star” project clears its regulatory and
business hurdles, it won’t have the technical where-
withall to offer the range and depth of services that will
be available over hybrid fiber/coax and all-fiber net-
works. Even where retransmission of local TV stations
is concerned, capacity limitations of News Corp.’s
American Sky Broadcasting system, which will include
satellites operated by EchoStar, severely restrict the
options that will be available in any given locality.

But this leaves no room for complacency on the part
of terrestrial network operators, because the bad news
for them is that next-generation Ka-band fixed satellite
services (FSS) slated to launch in 99 and beyond

Figure 1: The Teledesic network.
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promise to alter the parameters for satellite participa-
tion in broadband communications beyond the turn of
the century. While, in and of themselves, Ka-band sys-
tems don’t have the capacity to challenge regionally
ubiquitous fiber or hybrid fiber/coax networks, they
have immense power to augment other competitive
thrusts against wireline networks, including those
already mounted by DBS, and soon to be mounted by
LMDS (local multipoint distribution services).

“There is a lot of potential in a link between satellite
and LMDS technology,” says Shant Hovnanian, CEO
of CellularVision USA, the only commercially operat-
ing LMDS company in the U.S. Hovnanian says CV is
looking at the possibilities of partnering with various
entities, including satellite companies, to obtain licens-
es when the 1.3-GHz LMDS spectrum block at the 28
and 31 GHz tiers goes up for auction, presumably
sometime this summer.

“Satellite systems have the ability to deliver movies
and other multimedia entertainment and data to LMDS
service areas on a dedicated basis, which could make
provision of on-demand type services extremely cost-
effective for us,” says another player in LMDS, asking
not to be named. “When you look at what can be done
at Ka-band, you’re talking about tight targeting, down
to areas a few hundred miles in diameter.”

In fact, the target areas may be smaller still in Ka-
band. “I've seen plans calling for spot beams covering
areas 100 miles in diameter,” says Robert Bednarek,
senior vice president for engineering and operations at
PanAmSat Corp., which is in the process of merging
with General Motors Corp.’s Hughes Electronics Corp.
“When you get down to those sizes,
you're able to focus on metro areas
where the service begins to look like

-~ W e Network ; >
< ® < nodes a broadcast station service.
/ ,/ Moreover, Ka-band will be a two-
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running at up to 3 megabits per sec-
ond, and enough downlink bandwidth
available to provide dedicated broad-
band data feeds (1 megabit per second
and higher) to a significant number of
simultaneous users within the covered
area. What makes these capabilities
more potent than most Ka-band busi-
ness plans would suggest is the matur-
ing of advances that were too new or
too proprietary to include in public
documents and statements, including,
especially, active array antenna tech-
nology, which aids in narrowing beam
footprints and in maximizing band-
width efficiency.

All of this is a long way from
what Murdoch has in mind, at least
in the Ku-band phase of the
ASkyB/EchoStar initiative. While
much has been made of the spot-
beam capabilities of the high-power

terminal
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satellites to be launched by News Corp. start-
ing at the end of this year, the spots are too
large and overlap too much with each other to
allow the frequency reuse essential to retrans-
mitting the lion’s share of local broadcast sta-
tions nationwide, notes Abe Peled, CEQ of
News Digital Systems, a unit of News Corp.'s
News International plc based in England.

*“Most of the targeting of local channels to
subscribers in their service areas will be done
through use of the conditional access system,”
Peled says. “The spot beams are really more
important for their role in making more effi-
cient use of satellite power.”

Just what the impact of spot footprint over-
lap will be on frequency reuse, News Corp.
officials aren’t saying. But the technical para-
meters will limit the number of stations News
Corp. can deliver, largely to major network
affiliates, according to Murdoch, which raises
regulatory issues and complicates the business
of lining up station affiliates.

While the local station component, even
with these restrictions, may boost DBS mar-
keting appeal in the battle with cable, the
more significant drawback associated with the
technical capabilities of ASkyB is that they
aren’t enough to support delivery of dedicated
data services over real-time interactive con-
nections, Peled says. “We prefer the broadcast
or push model for delivering Internet ser-
vices,” he notes, describing real-time sessions
as “a very inefficient use of satellite capacity.”

A very different picture of satellite service
capabilities emerges, however, when the Ka-
band side of the equation is factored in. Loral
Corp.’s plans for its CyberStar service slated to
get underway in 1999 come closest to represent-
ing a direct assault on the local consumer and
small business broadband access market. The
company is proposing an all-data service and is
looking at co-locating its Ka-band birds with the
Ku-band systems it inherited with acquisition of
AT&T’s Telstar operation, says Terry Hart, pres-
ident of Loral Skynet, the Telstar operating unit.

“We've had discussions along those lines,
including how we might start something like
the CyberStar data service in something other
than Ka-band and evolve it to Ka-band as the
satellites are put in place,” Hart says. “The
interactive component combined with DBS
broadcast could make a very nice fit for
satellite technology.”

Loral isn’t alone in scouting the linkage
between Ka-and Ku-band and the possibility
of delivering combined packages to hybrid
antenna units from co-located Ku- and Ka-
band satellites. EchoStar has applied for two
Ka-band slots with such possibilities in mind,
sources say, and executives at Hughes
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Department, Duke decided to hang-it-up. He put a lot of bad guys in jail and
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eats a little too much, and can still keep the postal guy a little off balance
from time to time.

His tracking days are over, but the thought of trying to track RF leakage still
intrigues him. It takes a special talent to find that stuff.
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Communications’ Ka-band venture, Spaceway,
have indicated they’re looking at linkups with
DirecTV along similar lines.

Spaceway says its two-way Ka-band trans-
mitter/receiver antennas and supporting com-
ponents will cost under $1,000, and CyberStar
is talking about beating the $500 price point.
But, as Bednarek acknowledges, most business
plans are either very tentative or still evolving,
not only because most launches are still two

The SC1000
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years or more off in the future, but because the
technical cost/benefit equation keeps improv-
ing with new advances.

“We're seeing an explosion of possibilities
as a result of several key advantages associated
with Ka-band satellites.” Bednarek says.

“The question we and everybody else are ask-
ing ourselves is. what are the services and the
business models that will generate the best
returns on this technology.”
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Satellite interests are coming at the Ka-band
option with varying degrees of enthusiasm,
though all see a rising global demand for fixed
service capacity amid the latest successes in Ku-
band as a strong sign of high value for future
capacity. “What you’re seeing right now is
everybody staking a claim for orbital slots,
because they know Ka-band is a tremendous
resource,” says another satellite company execu-
tive, speaking on background. “But, frankly.

" beyond knowing you’ve got to do it. there's a

good deal of uncertainty here and elsewhere as to
how we might make use of this technology.”
Most of the fixed satellite service (FSS)
applications cited in plans filed with the FCC
are pegged to direct two-way communications
between 26-inch dishes and geostationary satel-
lites, the exception being the $9-billion FSS

| low earth orbit system planned by Teledesic

Corp. For example, Hughes' Spaceway, with
two satellites slated for launch in early '99,
says it will deliver 108 Mbps of dedicated ser-
vices to cells in the U.S. measuring about 400
miles in diameter. which means they’ll con-
sume a little over one-tenth the land area of the
footprint of a typical Ku-band spot beam.
While there will be 48 such beams covering

| the whole country from Spaceway’s two U.S.

satellites, frequency reuse is limited to non-
contiguous spots because of the overlap prob-
lem, meaning that only one-fourth the total
bandwidth is available to any one territory
within a spot footprint. This is why the
throughput is only 108 Mbps per cell over 500
MHz of total FSS bandwidth.

But much higher ratios of bandwidth to poten-

| tial users are in the offing. Teledesic, for exam-

ple, says that, starting in 2002, it will offer the
equivalent of 19 simultaneous 1.5 megabit-per-
second data links or larger numbers of lower-rate
connections at a total throughput of 28.5 Mbps to
geographical “cells” with diameters of about 20
miles each representing about 1,250 square miles
of territory. This means Teledesic’s spot beam
payload, one-fourth the size of Spaceway’s, will
be delivered to a target area that is only one one-
hundredth the size of Spaceway's.

Teledesic has inspired widespread skepti-
cism over its founders’ plans to spend $9 bil-
lion on an infrastructure that uses 840 satellites
orbiting 435 miles above the earth to provide
two-way broadband services of every descrip-
tion to any point on the globe. But at least
Craig McCaw and Bill Gates, with a newly
issued license in hand from the FCC that their
geostationary rivals lack, now have an oppor-
tunity to begin selling potential operations and
investment partners on the merits of their plan.

“Until we got the license it was difficult to
move ahead, but now we are acting on all
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fronts,” says David Twyver, who recently left
a position as president of Nortel’s global wire-
less operations to become president of
Teledesic. “Because the lion’s share of the
cost won't be needed until 2000, the priority
now is on lining up our vendors, contractors
and operating partners.”

Given the fact that broadband network cov-
erage in the U.S. by 2002 will still be far from
complete, high-speed data connections for
work-at-home and remote site applications
should be an important opportunity for
Teledesic, Twyver says. “We definitely see
business users as an important market segment
for our services in the U.S., but it’s harder to
forecast the market in developed countries than
it is in regions that don't have sophisticated
telecommunications infrastructures,” he notes.

In justifying costs that are three times the
amounts projected for geostationary FSS sys-
tems, Twyver says that, along with having
superior bandwidth efficiency, Teledesic will
offer the only true FSS telephony service,
which he says gives it a greater market oppor-
tunity than its rivals will have. The claim rests
on the fact that, at 22,500 miles, the geosta-
tionary link distance imposes transmission
delays that fall well below the standard for
land-based telephony, whereas this isn’t the
case at Teledesic’s orbital height.

Spaceway officials downplay the advantage.
“They make way too much of the small delay as
a distinction, since much of their as well asour |
market opportunities are associated with provid- |
ing voice services where there are no other '
means available at reasonable costs,” says
Wendy Green, spokesperson for Spaceway. “The
delay is less than what you often get on transat-
lantic calls.” Indeed, a one-half second roundtrip |
delay in a voice conversation seems a small price
to pay for anywhere-to-anywhere connectivity in
a global economy. But the issue is certainly a
factor in sizing up Ka-band’s competitive role in
the domestic communications of countries that
have strong terrestrial infrastructures.

This is why, from the perspective of possible
geostationary FSS applications in the U.S. con-
sumer marketplace, the primary area of concern
to terrestrial broadband operators would appear
to be the extent to which these satellites might be |
used to back up Ku-band broadcast service or
support LMDS with delivery of truly interactive
data services. The potential rests on how much
data can be made available on a dedicated, on- |
demand basis within a given population area.

One place to look for clues as to what FSS l
might really offer at a moment when many |
commercial players won’t discuss technical
details is the National Aeronautics and Space
Administration’s Advanced Communications |
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Technology Satellite, now in its fourth year of
operation. While ACTS had its problems dur-
ing the first year-and-a-half of operations, crit-
ics have largely stopped challenging its credi-
bility on performance in the wake of success-
ful and ongoing connections involving major
corporate and financial interests, as well as
government and educational entities.

But ACTS is still widely dismissed by engi-
neers outside the satellite business as a hero

experiment that, as one senior cable engineer
puts it, “demonstrates you can do almost any-
thing if you have a lot to spend and no expecta-
tion of a return on the investment.” Indeed, to
replicate what ACTS is doing using its tech-
niques would be prohibitively costly, even for the
likes of Gates and McCaw.

As described by Louis Ignaczac, chief of
the ACTS Experiments office, ACTS is capa-
ble of delivering dedicated services in simulta-
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neous data streams across 50 beams from four
transponders, using switching and buffering techniques
to support what appears to be real-time transmission
from the end-user perspective. “We sweep through the
beam array at a rate of 1,000 times per second, which
allows us to provide continuous data feeds across mul-
tiple beams from each transponder,” Ignaczac says.

With bursts of data every millisecond briefly
buffered at the end user station, there are no discernible
delays or breaks in the feed through each beam. Thus,
with two beams used for scanning and other purposes,
there are 12 fixed beams being served per transponder,
as opposed to a single beam per transponder as
described in many Ka-band plans.

ACTS uses a cumbersome and extremely costly com-
bination of ferrite switches and waveguides linked to
highly-focused horn antennas to achieve these capabili-
ties. But Ka-band strategists can now turn to adaptive
array antenna technology that is just now moving into
commercial applications on the ground to replicate the
type of beam hopping demonstrated by ACTS at what
promises to be much lower costs.

In all cases, the basic idea entails use of proprietary
algorithms running on digital signal processors to
dynamically steer and adapt beams and to eliminate
interfering signals. Even NASA, which has to live with
the system installed on the ACTS satellite, has found a
way to use adaptive array technology by putting such
antennas on Air Force jets, allowing them to stay in
continuous communication with the satellite as they
move across multiple beam paths.

“If we were designing (ACTS) today, we’'d use adap-
tive array technology, which is what a lot of people are
doing with Ka-band satellite systems,” Ignaczac says.

Adaptive array technology, often seen as an option for

Adaptive array
technology is
coming on
stronger than
expected as a
tool for satellite
applications

Figure 2: NASA ACTS Satellite/Terrestrial Test Network for NII/GlI.

future rather than present day applications in wireless
communications, is coming on stronger than expected as
a tool to be used in mobile and fixed terrestrial, as well
as satellite applications. “What you're seeing in our case
is a technology transfer from military applications to
commercial that rests on 15 years of work,” says Richard
Minthorne, director of business development for
Raytheon E-Systems, which is delivering production
models of its adaptive antenna system for testing in cel-
lular markets this summer. “It’s not well known technol-
ogy, but it’s not new, unproven technology either.”

Performance requirements for antennas in mobile
applications are different from fixed link requirements, but
the physical properties that make smart antennas useful in
mobile can be applied in fixed terrestrial and satellite envi-
ronments as well, Minthorne notes. “We’ve chosen
mobile cellular as a first application opportunity, but real-
ly, the opportunities are wide open across all types of
fixed and mobile connections, including satellite,” he says.

On the satellite front, the first to publicly say that
adaptive array technology is a fundamental part of the
plan is Teledesic. “I don’t think we’ll be the only ones
to use adaptive array systems,” Twyver says.

It remains to be seen how far adaptive array tech-
nology can go in allowing satellites to deliver multi-
beam targeted communications from a single
transponder. But there appears to be every reason to
expect that previously assumed ratios of dedicated
bandwidth to potential users will be eclipsed when
Ka-band satellites go into operation. The best defense
on the ground would appear to be to build the cus-
tomer base for broadband as quickly as possible,
which means making sure the networks are in place
to support digital interactive services within a very
few years. CED
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RETURN PATH ’

The issue: DBS competition

When DBS burst on the video scene, its accep-
tance was immediate. While the initial growth was
explosive, there are now signs that growth is slowing.

The questions:

1. How well would you say DBS is doing at signing up
customers-both your subscribers and people who have
never subscribed-who reside in your cable system?

d d d d

Excellent Good Fair Poor

2. How soon do you think DBS will have a measurable
impact on your system, in terms of number of sub-
scribers served?

d d

Already has Within 1 year
1-3 years 4 years or more

3. Do you think consumers see DBS as a better finan-
cial investment than cable TV over the long run?

d d d

Yes No Don’t know

4. To what degree has the launch of DBS affected your
system's rebuild or upgrade schedule?

4 J J

A lot Some Very little

5. In your opinion, what is DBS’ “weak link™ when
compared to a cable system?

d d d

Hardware cost Programming cost No return path

d d d

Broadcast-only ~ No local programs Other

6. What percentage of your former subscribers have
already switched to DBS services?

d d d d

1-4% 5-10% 10%-20% >20%

Official rules: No survey response necessag. Enter by returning the completed survey via fax
D Return Path” on a 3"x5" card and mail it along

or mail to the locations indicated above, or print the words

That didn’t keep media mogul Rupert Murdoch from
jumping in, however, with his recent merger with
Echostar. What do you think of DBS?

7. How likely is it that the success of DBS will hasten
your system to upgrade to more channels and/or new
services like data and interactivity?

d d d

Very likely Somewhat likely  Not at all

8. Do you think most DBS subscribers are rural resi-
dents who haven't been wired for cable?

d d d

Yes No Don’t know

9. Which do you think is a more formidable competitor
to your system over the next three years—DBS or the
telcos?

d d d

DBS Telcos Don’t know

10. Has your system either lowered prices or offered
any special promotions to ward off DBS competition?

d Jd d

Yes No Don’t know

11. How interested is your system in implementing
digital compression to increase your channel count?

d d d d

Very Some Little Don’t know

Your comments:

Fax us at
303-393-6654

Make a copy of this page
and fax it back to us at the
number above, or mail it to
CED. 600 South Cherry
Street, Suite 400, Denver,
Colo. 80222.

*Every month. we’ll pick
one response from those we
receive and award $50. See
official rules below.

Names won’t be pub-
lished if you request your
name to be withheld, but fill
out the name and job infor-
mation to ensure that only
ONE TeSponse per person is
tabulated.

Your name and litle

System name:

Location:

Your MSO:

Your job function:

Daytime phone #:
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for any injury or loss which may occur from particination in this sweepstakes or receipt of the prize. Winner con-

with your name, address, daytime phone number and signature. To be eligible for the drawing, entry forms must
be received by 5 p.m. on June 30, 1997. CED is not responsible for lost or misdirected mail. One entry per per-

son. Forms mutilated, illegible or not in compliance with these rules shall be considered ineligible in the sole dis-

cretion of the judges. Odds of winning depend on the number of entries received. A random drawing from efigi-
ble entries will be held on or about July 1, 1997. Winner will be required to provide his/her social security num-
ber and proof of identification and is solely responsible for all federal, state and local taxes incurred. Prize is not
transferable to any other person. Sweepstakes participants agree to waive any and all claims of liability against

sents to publication of his/her name for publicity purposes without further compensation. Participants must be 18
years of age or older. Employees of CED magazine, Capital Cities Media Inc., Capital Cities/ABC Inc. and its
affiliated and subsidiary companies, and their respective employees, agents and independent contractors, and
their immediate families are not eligible to participate. Void wherever prohibited, license required, restricted or
taxed by law. Sweepstakes sponsors reserve the right to change or modify the sweepstakes rules while the
sweepstakes is in progress. Participation in the sweepstakes constitutes acceptance of all sweepstakes rules.
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‘ RETURN PATH

RESU@

The addition of fiber
optics to cable TV networks
has improved overall system
reliability, but nearly 40 per-
cent of our survey respon-
dents say they stili suffer
three to five outages every
month. The good news,
however, is that few of those
outages are reportedly pre-
ventable, while the lion’s
share are a direct result of
weather and cable cuts.

In general, the respondents
said their systems are much
more reliable today than they
were even two years ago, and
a wide majority say they
have taken specific steps
within the last year to reduce
outages, including working
with the local power utility to
jointly combat the problem.
That doesn’t mean they’re
finished, however, as three
out of four say they could do
even more to further reduce
outages.

More than half say they
found the local utility com-
pany to be reliable and easy
to work with, and most say
they have already worked
with the utility. Fewer,
though, have actually per-
formed subscriber surveys to
determine how they feel
about outages.

Bottom line? Nearly 80
percent believe the cable
network can be made to be
as reliable as the local tele-
phone network. Many, in
fact, believe it may already
be, but because the TV is
used more during the day,
video outages are more
apparent.

Congratulations to David
Walker of Continental Cable
in Elyria, Ohio, who won
$50 for his response. To
qualify yourself, send in the
questionnaire on the previ-
ous page!
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The issue: OQutages

Can cable systems be made as reliable as the tele-
phone network, even though the resources to build that
network are limited? How do subscribers feel about
outages? Are outages a major problem today? These

The results:

1. Assuming that an “outage” is defined as a loss of
signal for any length of time, how many outages does
your system suffer in a typical month?

0-2 35 69 10+
32% 37% 5% 26%

2. Of those, how many are caused by system testing,
maintenance or other internal operational policies over
which you have control?

None Few Half
10% 63% 21%
Most All
5% 0%

3. Of those outages you have no control over, what are
they most typically caused by?

Weather Cable cuts Electronics
42% 37% 21%
Traffic accidents  Other

0% 26%

4. Has your system taken specific steps within the last
12 months to reduce the number of outages it suffers?

Yes No
89%

Don’t know

10% 0%

5. Do you think your system could do even more than
it already has to reduce outages?

Yes No Don’t know

T4% 21% 5%

6. In comparison to two years ago, has your system
reduced the number of outages it suffers, on average?

Yes
89%

Don’t know

No
10% 0%

kinds of questions are paramount if the industry is to
compete with a host of other service providers. Here's
what our readers thought.

7. Has your system worked with the local power utility
to reduce outages?

Yes No
58%

Don’t know

3% 5%

8. Overall, would you consider your local power com-
pany to be reliable and easy to work with?

Yes
74%

Don’t know

No
26% 0%

9. Has your system performed surveys to determine
subscriber attitudes about service interruptions?

Yes No
53% 37%

Don’t know

10%

10. In your opinion, can your system’s cable network
be made as reliable as the local telephone network?

Yes No Don’t know
79% 21% 0%
Your comments:

“Capital investment is required to make the cable TV
network as reliable as a telco. Many outages can be
prevented or controlled, but our plant is constructed
with inexpensive and unreliable electronics.”

— Tim Hall, TCI, Redding, Calif.

“Ninety percent of our outages are caused by power
interruptions and underground digging.”
— Keith Mains, Adelphia Cable, Plymouth, Mass.
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1 1 '1 4 Canadian Cable
Television Association’s Annual
Convention & Cablexpo.
Location: Toronto, Ontario. Call
the Canadian Cable Television
Association (613) 232-2631.

13-14 Wheat State SCTE
Chapter, Testing session. BCT/E
certification exams to be adminis-
tered. Location: Wichita, Kan.
Call Vicki Marts (316) 262-4270.

20'21 Understanding Sonet
and Other Broadband
Technologies, produced by TRA.
Location: Adam’s Mark, Tulsa,
Okla. Call Louis Greene (800)
872-4736.

20-22 Broadband-CATV
Laboratory, produced by
C-Cor Electronics Inc. Location:
State College, Pa. Call C-Cor
Technical Customer Services
(800) 233-2267.

21 New England SCTE
Chapter, Testing session.
Installer certification exams.
Location: Worcester, Mass. Call
Tom Garcia (508) 562-1675.

22-24 SCTE Regional Training
Seminar: “Introduction to fiber
optics.” Location: San Bernardino,
Calif. Call SCTE national head-
quarters (610) 363-6888.

26'29 Fiber Optic Training,
produced by The Light Brigade.
Location: Toronto, Ontario. Call
(800) 451-7128.

J @
9'1 3 Broadband
Communications Network
Design, produced by General
Instrument. Location: Denver,

Colo. Call Lisa Nagel at (215)
830-5678.

10-11 Wheat State SCTE
Chapter, Testing Session.

Trade shows

May

5-9 Networld + Interop "97.
Location: Las Vegas. Call
(415) 578-6900.

June

1-5 Supercomm '97. Location:
New Orleans, La. Call the U.S.
Telephone Association (202)
326-7300.

2-5 IEC Communications
Forum at Supercomm.
Location: New Orleans. Call
(312) 559-4600.

4-7 SCTE Cable-Tec Expo
’97. Location: Orlando, Fla.

Call the SCTE (610) 363-6888.

July

28-31 Jornadas de Television
por Cable '97. Location:
Buenos Aires, Argentina. Call
the Argentina Cable
Television Association (011)
54-1-342-3362.

August

18-20 Great Lakes Cable
Expo. Location: Indianapolis,
Ind. Call (317) 845-8100.

September

10-12 PCS '97 (Personal
Communications Showcase).
Location: Dallas, Texas. Call
PCIA at (703) 739-0300 for
more information.

21-25 NFOEC 97. Location:
San Diego, Calif. Call (619)
467-9670.

28-30 Atlantic Cable Show.
Location: Baltimore, Md. Call
(609) 848-1000.

December

10-12 The Western Cable
Show. Location: Anaheim.
Calif. Call the CCTA at (510)
428-2225.

WHAT’s AHEAD ‘

Location: Wichita, Kan. BCT/E
certification exams to be admin-
istered. Call Vicki Marts (316)
262-4270.

10-12 4n Annual Global
DBS Summit, sponsored by
DBS Digest/Link Events.
Location: Hyatt Regency DTC,
Denver, Colo. Call C. Ondrias
(719) 545-1986.

10-12 Digital Network
Engineering Training, produced
by General Instrument. Location:
Denver, Colo. Call Lisa Nagel at
(215) 830-5678.

" Rocky Mountain SCTE
Chapter, Technical Seminar.
“Powering/Safety.” Location:
TBD. Call Hugh Long (303) 603-
5236.

13 49th ARFTG Conference,
sponsored by Automatic RF
Techniques Group (ARFTG),
IEEE Microwave Theory and
Techniques Society. Location:
Denver, Colo. Call Roger Marks,
NIST (303) 497-3037.

"‘ Llano Estacado SCTE
Chapter, Technical Session.
Topic: Construction practices.
Location: Cox Cable Office,
Lubbock. Texas. Call David
Fielder (806) 793-7475, ext.
4518.

16'20 Plant Maintenance,
Proof of Performance and
Signal Leakage Training, pro-
duced by General Instrument.
Location: St. Louis, Mo. Call
Lisa Nagel at (215) 830-5678 for
more information.

1 9-20 Understanding ATM
Application and
Implementation, produced by
TRA. Location: Denver, Colo. Call
Louis Greene (800) 872-4736.

20 Okiahoma SCTE Chapter,
Testing Session. BCT/E certifica-
tion exams to be administered.
Location: Edmond, Okla. Call
Doug Huston (405) 348-4225.
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23-24 SCTE Regional
Training Seminar. Topic:
Introduction to Telephony.
Location: Chattanooga, Tenn.
Call SCTE National
Headquarters at (610) 363-6888
for more details.

23-25 wca *97, produced by
the Wireless Cable Association
International. Location: Anaheim,
Calif. Call (202) 452-7823 for
more information.

25'26 Understanding Hybrid
Fiber/Coax Design, produced
by Scientific-Atlanta Institute.
Location: San Diego. Call SAI
(800) 722-2009, press “3” to
register or for info.

25'27 Broadband

Communications Technology,
produced by C-Cor Electronics
Inc. Location: Providence, R.L.
Call (800) 233-2267 for more
information.

25-27 SCTE Regional
Training Seminar. Topic:
Technology for Technicians 11.
Location: Chattanooga, Tenn.
Call SCTE national headquarters
(610) 363-6888.

28 Cascade Range SCTE
Chapter, Testing Session.
BCTIE certification exams to be
administered. Location: TCI
office. Salem, Ore. Call Betty
Reed (360) 891-3295 for more

information.

21-22 Fiber Optic Network
Design, produced by Pearson
Technologies Inc. Location:
Minneapolis, Minn. Call Eric
Pearson (800) 589-2549 for more
information.

30'8/ 1 Fiber Optic Network
Installation, produced by
Pearson Technologies Inc.
Location: San Francisco, Calif.
Call Eric Pearson (800) 589-
2549.
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CI=D PRODUCT SHOWCASE

PRODUCT/

SERVICES

SHOWCASE

You don' have Lo lose Go..

When building or servicing broadband networks
every move counts. It either adds to or subtracts
from your bottom line. Our seasoned industry
professionals can provide your front liners with
the necessary knowledge and skills to guarantee
your success through hands-on workshops in:

System Design & Engineering
Plant Construction

Drop Installation

System & Preventive Maintenance
Customer Service

Training is customized to regional or country
requirements.

Make the right move...

Stark & Associates, Inc.

SUPPORT SERVICES FOR THE COMMUNICATIONS INDUSTRY

Front Line Training
Design & Engineering
Project Management
Marketing

710 E. Ogden Avenue, Naperville, IL 60563 USA
Tel: 630-355-1564 Fax: 630-355-6511
71573.2700@compuserve.com

'4

Taplocks', and All ihe Arrow Fastening
Products You Could Ever Need.

‘ www.budcocable.com
FREE! Call for Your New 1997 BUDCO Catalog.

May 1997

Zb 991A19S 19peay



CI=D PRODUCT SHOWCASE
High Performance Mini TDR'S

HEADEND
CONTROL

[ |-

|

Veire s
PROGRAM TIMER
D ST—
L

lwith Series 3000 Program Timér‘
R-149

Confrol fimed events up to 1 yearin
advance, Program on site or remotely via
PC, modem anc our optional
Synopsis scftware.

|
o

for more information call.

1-800-821-6001

hitp://www.monroe-electronics.com
e-mail - monroe @ monroe-electronics.com

MONROE
ELECTRONICS

Tle E2520 und E2521 capabilities and is a complimentary
provide eeonomical adjunct w the Sidekick 7E.
soiutions to deploying Call today for more information.
high performance TDR _
testing. These mini TDR's /'—(’
offer lcatures 1).'picz-1I1y S0 reaneo RESEARCH
found in larger. more complicated Fanning A Siltes W

and expensive TDR's but at a 1221 Liberty Way * Vista, CA 92083
traction of the cost and learning (619)398-8900 » FAN (619)548-5634
curve. Improves fault locating (81MN642-2155
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Fil‘l'er Prices Please...Serious
CIli' 30% Buyers Only.

on most popuLu models

Now Microwave Filter Company offers the
widest selection of filters at the lowest prices on
the market. So request our new Cable Catalog
Vol. 1 #4 and pricc list today!

The required resource for today's

6743 Kinne Street * East Syracuse, NY 13057 broadband professional
800-443-1666 * 315-438-4700 * Fax: 315-463-1467

hitp://wwvs.ras.com/mwfilter/mwfilterhtrm M t ‘ com i n g M ay 19 9 7

MICROWAVE FILTER COMPANY

E-MAIL: mfc@ras.com
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‘ IN THE NEWS

West End fo supply cablephone in Korea
SYDNEY, Australia—West End Networks
Ltd. has been selected by Korea Electric Power

Corporation (KEPCO) to provide telephony-
over-cable services. KEPCO has deployed
West End's WestBound 9600 broadband access
platform in a bi-directional multimedia trial uti-
lizing its cable television infrastructure. The
trial, which is being conducted at the KEPCO
Regional Office in the city of Daejon, utilizes
the 9600 package to deliver cable telephony
service to 60 subscribers,

Part of KEPCO’s initiative to supply full,
interactive broadband services over its two-
way HFC network (which currently covers
70 percent of the Republic of Korea), the
trial is a precursor to the planned introduc-
tion by KEPCO of interactive services over
cable TV networks nationwide. Scheduled
for mid-1997, the deployment of these ser-
vices will be the first of its kind in Korea,
according to West End.

Adelphia picks Lindsay passive

LINDSAY, Ontario-Adelphia Cablesystems
has chosen Lindsay Electronics’ 100 Series Line
Passives for its Florida system rebuilds. The
multi-year upgrade will allow an increase in
usable bandwidth, in both the forward and
reverse paths. The product used will be manu-
factured by Lindsay and distributed through
Jerry Conn Associates.

C-Cor ships to Europe, Asia

STATE COLLEGE, Pa.-C-Cor Electronics
Inc. announced that it has been shipping 1-Flex
nodes and bridgers to Europe and Asia for use
in various hybrid fiber/coax systems. The
equipment will be used for both cable TV and
telephony applications in European countries
which include Poland, Spain, the United
Kingdom, Latvia, Hungary, Belarussia, the
Oekraine, Rumania and Russia.

The 1-Flex nodes and bridgers will be
installed in new-build cable TV and telephony
networks in Europe during the next five years.

Amati, Ti, jointly develop ADSL technology

SAN JOSE, Calif ~Amati Communications
Corp. and Texas Instruments Inc. are jointly
developing a “new generation” of ADSL tech-
nology, according to the two companies. The
technology will use Texas Instruments' new
TMS320C6x DSP generation, which features
1600 MIPS and a C compiler.

Combined with T1's DSP will be Amati’s
standards-based DMT software capabilities.

The combination of Amati's ADSL technol-
ogy and TI's DSP technology offers an answer
to the question of how ADSL can be imple-

mented for applications like Intranet/Internet
and video markets, say the two companies.

Optical Cable expands

ROANOKE, Va.-Optical Cable Corp. has
completed its newly-expanded manufacturing
and office facilities. The expansion, say offi-
cials, will enable the company to add more
manufacturing equipment and expand its inter-
national sales staff.

Pictured in the photo, the right side of the
facility is the existing 74,000-square-foot man-
ufacturing and office building. The left side
shows the newly-completed “mirror-image™

Optical Cable Corp.’s newly-expanded facility

74,000-square-foot manufacturing and office
facility addition on the same site. The addition
will provide the company with a total square
footage of 148,000 in Roanoke.

SNET picks cable launch site

NEW HAVEN, Conn.—SNET has selected
Unionville, Conn. as the site of the launch of
its new cable TV service.

Unionville is a section of Farmington,
Conn., a suburb to the west of Hartford in the
northern part of the state.

In September, SNET became a partner in
the Americast consortium; thus, the service to
be launched in Unionville will be dubbed
“SNET americast.”

EXFO partners with Froilabo

VANIER, Quebec-EXFO has formed a
strategic partnership with Froilabo, a French
manufacturer of laser diode controllers and
characterization systems for production testing
of active components. By forming the partner-
ship, EXFO's Scientific Division will incorpo-
rate a new line of test instruments for manu-
facturing and laboratory environments.

LIMT, Channelmatic join forces
ALPINE, Calif.-LIMT AB (Local
Insertion Media Technology) has purchased
IndeNet’s two-thirds majority stake in
Channelmatic for $10.9 million. The combi-

nation of the two companies’ product lines
will provide a range of digital automation
and distribution solutions for all segments of
the cable, broadcast and emerging television
industries, according to information released
by Channelmatic.

Combined with Channelmatic’s worldwide
sales channels, LIMT has regional sales and
support facilities in Stuttgart, Germany; Nice,
France; and Cambridge, United Kingdom.

Shanghai CATV uses new server

MANLIUS, N.Y.-Shanghai CATV Station
in China has incorporated NetCaptain, a high-
speed data server
complex devel-
oped by Philips
Broadband
Networks.

NetCaptain is an
integrated complex
that enables broad-
band operators to
manage and deliver
multimedia content
at high-speed, says
Philips. The com-
plex also provides
Internet access to subscribers, while allowing
the operator to control access and customize ser-
vice packages.

“By integrating various cable modem tech-
nologies, NetCaptain has proven to be a highly
versatile solution for broadband network oper-
ators,” said Garry McCarten, general manager
of Philips Broadband Networks’ International
Competency Center in Melbourne, Australia.

NetCaptain’s open architecture, client-
server software combines user interface,
authentication, metering, service manage-
ment and billing technology. The system also
integrates technology from Silicon Graphics,
Netscape, Oracle and a variety of data
modem manufacturers to deliver an end-to-
end solution.

Rdelphia launches with SURFhoard
SAN DIEGO-Adelphia Communications
Corp. has launched its commercial high-speed
Internet service, Power Link, in Northern Palm

Beach County. Fla. using SURFboard cable
modems and the associated network from GI's
NextLevel Satellite Data Networks Group.

Adelphia’s Power Link service will reach a
potential 125.000 homes in North Palm Beach
County. In addition, service will be made
available throughout Adelphia’s South Florida
territory to a potential 600,000 homes in Palm
Beach, Martin, St. Lucie and Dade Counties
within the next six months. CED
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Case Study # 647

He has 15 minutes until show and tell, and there's not
enough time to put all the pieces together

eSam & Tiffany cost him a full 5 minutes playing "keep
away” with his widgets.

eThe instructions come in 3 languages and english isn't
one of them.

eHe grossly misunderstood the term "pigtail.” NOw what?

== Sprint.

In the Race to Build a Network,
It’s the Details that Slow You Down.

S PRINT NORTH SUPPLY CAN GET YOU TO THE FINISH
LINE FIRST... and reduce your cost to compete. Our
materials management services provide proven custom solutions
to improve your processes and increase productivity in
procurement... engineering and installation... warehousing...
accounting... on-time delivery... and transportation. It takes a big
idea to cut your costs this much... materials management services is
a big idea whose time has come.

So come to the innovator who puts it together for you. Sprint
North Supply can get you there faster, for less. Call today for
information on materials management services.

1-800-595-9134

Sprint North Supply

Visit us on the world wide web at www sprintnorthsupply.com

Reader
Service
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‘ COMPANY INDEX

Companies in this issue

The following companies are cited in articles and features in the current issue. Page numbers refer to where the initial
mention takes place in a particular story. Listings do not include some departments.

ADC Telecommunications Inc............................35
Adelphia Cable Communications ......................... 82
Adelphia Cablesystems................................. 86
Advanced Fibre Communications Inc.. . .................... 14
Amati Communications Corp.. . ...............cooiini.... 86
ANEC ..ot 16, 26, 62
Arris Interactive . ......... ... . 14, 62
Artel Video Systems Inc.. . ............ ... ... . 48
Bay NetworksInc. ................................. 48, 66
Belden Wire & Cable Co................................ 46
CableLabs............ ... i i 42, 48
C-Cor Electronics Inc.. . . ..., 50, 86
CellularVision USA . ..... ... ... ... .. ... ... 76
Channelmatic Inc............... ... ... i 86
Comcast Cable Communications. . ........................ 14
Continental Cablevision ................................36
Cox Communications Inc.. .. .........................36,58
CSG Systems Inc.. ... 48
Data Voice Systems Inc. . ............................... 98
DirecTV ... 78
Echostar Communications Corp........................ 71,81
Epitaxx. ... 48
E-TEK DynamicsInc..................... ... ... ... .. 99
EXFO. ... 86
Fiber Instrument SalesInc............................... 98
Fiber Options Inc................ i, 50
GADlineLtd. . ........ ... 38
General Instrument Corp. ......................... 12,42, 48
General Instrument Corp. ~

NextLevel Satellite Data Network Group. .. ............. 14, 86
GTE Telephone Operations. . ............ooviviieann.... 50
Harmonic Lightwaves Inc............................ 49, 50
Hewlett-PackardCo................. ... ... ........ 12,98
Hughes Communications ............................... 78
Hughes Electronics Corp. . .. ... ... 76
IBMCorp. ... 12
Institute of Electrical and Electronic Engineers (1IEEE). ... ..... 52
Integral Corp. . ... 48
IPITEK. ... 98
Jerry Conn Associates. . ........c. i 86
Jones Intercable Inc.. ......... ... ... L 74
Korea Electric Power Corp.. . ..................ocoaL. 86
Liberty Mutual Insurance ............................... 14
LIMTAB . ... 86
Lindsay Electronics ..................c i, 86
Loral Corp.. ... 77
Lucent Technologies. . ................................. 48
Lucent Technologies - Microelectronics Group. . ............. 99
MCL. . 14
MotorolaCorp..............o i 35
MountainGate. . ............. ... . 50

National Cable Television Assn. (NCTA) ................ 16, 48
National Cable Television Center & Museum . ............... 50
National Cable Television Institute (NCTI).................. 74
National Electronic Wholesalers.......................... 16
NEeISCAPE. . .. 86
News Corp.. ..ot 71
News Digital Systems. ...................coo ... 77
News International ple ............... ... ... u.L. 71
NortelInc.. ... o i 58,79
Northwest lowa Power Cooperative ....................... 14
Northwest lowa Telephone . ............................. 14
Olson Technology Inc. . ............................... 99
Optical Cable Corp. ...........co i, 86
OptiVideoCorp. . ... 98
Oracle Corp.. . ... oo 86
Ortel Corp. . .o oo 50
Pace Micro Technology. .. .............................. 12
PanAmSatCorp............. . i 76
Philips Broadband Networks Inc. ................... 35, 50, 86
Power TVInc. ... ... i i, 12
Raytheon E-Systems. ............... ... ... o .. 80
Rogers Cablesystems Ltd.. .............................. 48
Scientific-Atlantalnc. . ................ ... .. .. 12, 16, 40
SeaChange International .. .............................. 50
Siecor Comp. ..o 99
Silicon Graphics .. ........ ... ... . 36
SNETCOIp. .. ove et 86
Society of Cable Telecommunications Engineers (SCTE) . 14, 42, 51
SPACEWAY . . ..t 78
Sun Microsystems Computer Co. ......................... 12
TCACable TV. ... .o 74
TCl Communications . .. ..., 16
TCI Technology Ventures ............................ 12,42
Tele-Communications Inc. (TCI). ...................... 72,82
Teledesic Corp.. . ... vvvvi 78
TeleWire Supply. . ... i 16
Tellabs ... ..o 34
Texas Instruments Inc. .................ciiiiiiinn... 86
3M - Telecom Systems Division .. ........................ 50
Time Warner Cable .. ............................... 12, 42
Time Warner Communications ...........................36
Time Warner - Excalibur Group . ......................... 48
Trilogy Communications Inc. . ........................ 48, 50
USCS International. .. ................. .. ccviiini... 48
VyvklIne. ..o 48
WASSCO ... 48
WebCel Communications Inc.. . .......................... 16
West End Networks Ltd................ ... ... oL, 86
Western Telecommunications Inc.. . ....................... 48
Zenith Electronics Corp.. .. ..o 12
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Fiber Optics/Power Supply And
Network Distribution Enclosure

NN

This engineered enclosure is specifi-

cally designed by Moore to house fiber
optic cable, standby power supply equipment and
the electronics found on digital loop architectures
used to support the delivery of voice, data, video
and information services.

Internal support and storage components can
be custom selected based on the specific electron-
ics and powering designs. Overall dimensions vary
depending on system requirements.

TS

Moore will install RUM540 System compo-
nents for status monitoring and electric
consumption (meter reading) data in all of it’s
Opto-Electronic enclosures as an option.

Gall today to learn how Moore solutions can bhenefit your husiness.
——————————————————————————

1441 Sunshine Lane ¢ Lexington, KY ¢ 40505-2918 » Phone: 800-769-1441
Fax: 606-299-6653 « Internet: http://www.mooredp.com
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PropucTs, SERVICES & EQUIPMENT DIRECTORY

CALL US

lf You Have Any Of Thls
We Have A Check For You'!

MATEJKA CABLE RECOVERY, INC.

Coast to Coast Service

1-800-831-2925 Fax: 507-931-6060
http://www.matejka.com

White Sand's

1-800-Jumpers

CUSTOM MADE CABLE ASSEMBLIES INCLUDING
Fto F, N to N. BNC, RCA, F-81

GILBERT AHS RG-56 BELDEN

LRC RG-59 TIMES

OFF SHORE RG-11 COMM/SCOPE

PPC RG-213 INTERCOMP
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths.

Fax: (602) 582-2915. Ph (602) 581-0331
335 W. Melinda Drive, Phoenix, Az 85027

*Design  eInstallation eTesting  <Full Turn Key Services
APPLICATIONS: Telephone = Cable TV, PO0. Box 571

802 Networks * Process Control « Security * ‘T’,;",_.”’,f’éf,‘f%ﬁ?35,3?;_?%76’07744783
|IVHS  Educational Networks ;,1% 953 2057 }

SERVICES INCLUDE: System Engineering & BUenos Aires

Design * Outside Plant Construction * Project %ff.’ ’;‘;’5‘3"2;’,’?’};’;”582_, 372

Management ¢ Aerial & Underground Cable

|Installation « Systems Integration * Premises
Wiring » Splicing « Termination « Testing ¢
Activation * Training  Emergency Service

Jotn Caafele
Fiber Optic Services

"For all your fiber needs"

Specializing in Fiber splicing, construction,
consulting, engineering and design.

Call : 1-800-651-7960

SRECEIVERSH

STANDARD
32¢K $275

40CK $325
9500 $295

9500 JERROLD
6650 $225 C4R $295

nnm'?ﬁ';'ﬁ‘ni 4012 T U LSAT 800'33 1'5997

9630 $199

(MIN QTY 19

Is your headend cramped for space?

$139.00

Try our ||SEEHTET L)
half-sized S
chassis. [ @ =

THERMOSTAT CONTROLLED FAN
SAVES RACK SPACE

1605 E. lola

Brokea Arrow, Ok 12 m 800-331-5997

Established Member
1980 : SCTE

Ervin Cable Construction, Inc.
1800-232-7155
Communication Construction Specialist

Fiber, Aerial and Underground Construction
Fiber Splicing Upgrades
Design and Mapping New Builds
Directional Boring Coaxial Splicing

Top Quality Workmanship and Equipment
260 N. Lincoln Blvd. East « Shawneetown, IL 62984

To Place A Classified Ad In CED Magazine OR On The Internet...
» Call Tim Reeder at 800-866-0206 or 610-964-4982 by the first of the month preceding the month of the desired issue.

* Fax insertion order and any advertisement copy to 610-964-4663.

» Mail any ad materials or Box # replies to: CED Classifieds, 1 Chilton Way (4th Floor), Radnor, PA 19089, Attn. Tim Reeder.
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PRODUCTS, SERVICES & EQUIPMENT DIRECTORY

QuaLITY CABLE & ELECTRONICS INC

1950 N.W. 44TH STREET + POMPANO BEACH, FL 33064

RIPLEY l

SCIENTIFIC ATLANTA
MAGNAVOX i

AMPHENOL ’
TEXSCAN

COMPEDCO
LEMCO

JERROLD

CABLETECH

PANASONIC A
BLONDER TONGUE

New/Usen/ AL EQUIPMENT/COMPETITIVE PRICES
Phone: (954) 978-8845 (800) 978-8845 Fax: (954) 978-8831
http://www.qualitycable.com/

Mapping and Engineering Solutions

"Mapping the 2 Ist Century's
Information Super Highway"
Cable TV « Power « Gas + Telephone « Water/Waste Water

Services include:
Consulting * Data Conversion * GIS/Facility Mapping
Data Base Design + Field Walkout + Fiber/Coaxial Design
Focus™ + Lode™

CADDSTAR"™

GIS, Broadband Design Software

For more information contact:
405 N. Reo Street ¢ P.O. Box 20112 « Tampa, FL 33622-0112

Telephone: (813) 289-4119 » Facsimile: (813) 287-3674

Ba507550iMH 7Y
FEED IO‘RWAID

POWER DOUBLING

Scientific Atlanta
C-Cor
Magnavox
Jerrold

Broken Arrow, Ok 74012 TU LSAT 800'331'5997

Up‘(yru(ln 5

VCRS
$279 weoce

Bechange for working White Label

$429 IRD CARD

Bechange for working White Label

ml:::l:): 4012 TU LSAT 800'331'5997

Satellite Antennas

® C & KU high gain
® Delivery Worldwide

Az\el, Polar, Horizon & motorized Dual Axis Mounts
CALL OR FAX FOR BROCHURE AND PRICING

DH Satellite

Prairie du Chien, Wl USA 53821 %

600 N. Marquette Rd.
Phone (608) 326-8406 or Fax (608) 3264233

(" EAS “SUB-ALERT”

Emergency Alert System

® One piece spun aluminum
® Easy installations

FCC & LOCAL FRANCHISE COMPLIANT
1st COMPLETE AUDIO & VIDEO E.A.S.

“Solutions’ Not Just Products...

800-628-0088 cszP/E@FlM!M)

\ (Audio Only Also Available)
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CLASSIFIEDS

PropbucTs, SERVICES & EQUIPMENT DIRECTORY

SISO SR WY s
(o 8 Caonlitb il BS00 50 mh el

MAGNAVOX SYLVIANIA
TRUNKS TRUNKS

87850 67880 8TB50 186185 186
51450 67480 87450 177 163 154
87440 57330 87330 182 183 506C

BRIDGERS BRIDGERS
58550 68550 277215214

213211 233

245231 235

P/S EQ's Pads DC's
Breken Arrow, Ok 74013 'I'U LSAT 800'331'5997

EQ's TMC Pads 8HE's

WE BUY SCRAP
CATV CABLE

MIDWEST CABLE SERVICES

800-852-6276

10 YEARS OF NATIONWIDE SERVICE
P.0. BOX 96, Argos, IN 46501

i

H 0
Prices Cut 30%
on most.popular models!
l}pﬁs" our new Cable
##Catalog Vol. 1'#4 and price
r list todby.

MICROWAVE FI];'I',éR COMPANY, INC.

6743 KINNE ST‘I;Z‘EAST SYRACUSE, NY 13057

800-448-1666°
http://www.ras dom/mwfilter/mwfilter.htm
E-MAIL: mfc @'ras.com g .

<437-3953 *Faxy315-463-1467

ML

CABLE CONSTRUCTORS, INC.
COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

+ Coaxial and Fiber « Emergency Fiber

» Mapping and Design Restoration

+ Make Ready + System Sweep

- Splicing and Activation * Proof of Performance

« Fusion Splicing + Turnkey Headend

* Material Supply + Complete Turnkey

* Aerial, Underground & Project Management
Fiber Construction

rquality service performed on a timely basis J

http: //www.cableconstructors.com

! 610-964-4982

NEW and REFURBISHED
SCIENTIFIC ATLANTA
Trunks Bridgers Line Extenders Passives

373920 550FF 370660 550PH 372393 550PH Taps 1ghz
347099 550FF 344000 550PP 372391 550pP  Tops 750 mhz
234420 450PP 370664 450PH 372392 450PH  Taps 600 mhz

g;gggg 450F§ 376141 450PT 503148 750PH s;gg‘se«s
e 45°FF 499939 450FF _ 232700Housing T
373166 Housing System Amp N 550_&750mhz Thiee Ways
343890 AGC More than 2500 in Stock P/S inserters

1605 . lola

-0 TULSAT LIRH KL

UFO’s

(Ultra-Flat Output = 0.25 dB)

Return Path Harmonic Test Generators
High output level - 51 dBmV
Battery operation :- >9 Hours Typical

VisionTeq ;,.
Simply better.....

Tel. (954) 346-6144  Fax. (954) 346-6812 / 9357

P 9 3]
| its a Fact! |
. When you piace your business card ad in the V
5 CED CLASSIFIED
| Products, Services, & Equipment Directory
' _you place it in the hands of over 22,000 Specifying Engineers, f
i Engmeenn.g.and Corporate Managerial Personnel employed in
i Cabletelevision and TV Industries.

!’ To place an ad

Send insertion
call Tim Reeder: on order

\ and ad copy to
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PropucTSs, SERVICES & EQUIPMENT DIRECTORY

DESIGN

:CONri‘EEETORS %

TRAPs ol ' THE MAFPING INNOVATORS
New & Used Traps '“ ps Large Iinventory Strand Mapping FTF-FTSA Design LB
Pos. Noq & Tiorin Popular & As Built Mapping Fiber Optic Design

» Neg ! 9" & Hard to Find Sizes Rebuild Mapping Lode Data - AutoCad
. 'ra S Fiber Optic Routing Lynx, Focus, CableView
p MDU Surveys Microstation (DGN) Experts
WE SWEEP ALL TRAPS AND TAPS BEFORE SHIPPING Map Digitizing Flle Conversions DWG - DGN - DXF

System Design CAD System Sales & Training

17998 Chesterfield Airport Rd. ¢ Suite 100 ¢ Chesterfield, MO 63005
T 800-331-5997 Phone: 316-579-6627 or 800-875-8786  Far : 316-579-6628

Email: ckrcmer@glci‘com

EQUIPMENT MARKETPLACE

Affordable
Ingress
Testing

‘ HP Calan 2008 SL Is Starting at $25 500

v Ingress troubleshooting

v Built-in digital carrier power measurements
(ﬁ HEWLETT® v Industry's fastest signal measurements
VB PACKARD v Easy upgrades for expanding measurement needs

For detailed product information please call 800-452-4844 x5025

Help Wanted or Career Opportunities

are now on the Classified Web Site:
http://www.trans-action.com
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EQUIPMENT MARKETPLACE

EE?! ;E:l. nl%%m u&m unﬁﬁul 527"'“' dB_tronICS

Upgrading or adding channels?
Contact us for all your equipment needs.

Magnavox B\ System
Upgrades o Managers

2 224 Stations Available
(Janssabe (4 ﬁ;}; £69%  \lL.cALL for details

864-574-0155 ¢ Fax 864-574-0383 e+ e-mail sales@dbtronics.com
http://www.dbtronics.com

LATE BREAKING
NEWS!!!
1,000's of S-A FF

" ] Now available

inthe U.S.!
MANUFACTURA
keeps you on top of
the latest products,
technologies and

=\ trends in the Mexican
\ manufacturing

A market!

W

Industry ROCKY MOUNTAIN  Custom Made Jumper Assemblies

Service Ali Brands Fittings/Cable
Since JUMPER CABLES +Fmale FORE D W ritten in Spanish and published 12
1966 P.0. BOX 9707 - HELENAMT 5960+ b 20 1 Qe times a year, each issue brings:
Our jumpers never leave our plant during construction, insuring inspection of each phase of construction. Our ¥ In depth articles on operations,
quality control insures you the lowest RF leakage possible. Call for pricing and free sample. (406) 458-6563 manufacturing, control, quahty_
= — C assembly, safety and environmenial
technology
BOLUGHT/SOLD/SERVICED V¥ Manufacturing economic news
MAG Station ¥ Manufacturing legal/regulation news
i ’ 45 Sl Sgavon $349. W Software reviews
- 1 3 | MHz ccor station ¥ Technical product reviews
Y MAG LE . . .
° : If you are involved in manufacturing
Ide a/ Oonices | 45 e te $85' sales or marketing in the Mexican '
. MHz clcom e industrial market, you need
TO MEET THE FCC MANDATE | ALL TYPES OF MANUFACTURA!
r For | ranchise reaui EQUIPMENT WANTED .
0 F% %CE:II aRCQ!Se n%qkj/'{jemems : -Fax List- For only $55 U.S. per year its a
omplete Audio a 1ae WE SERVICE WHAT WE SELL small investment to keep up on
or Audio only systems available | N A SINCE the latest information in the
Compatible with all headends | SELVICES. INC. 1982 Mexican manufacturing market.
Affordable | 1-800-98-ARENA  Fax 1-610-279-5805
Idealonics | YES...Please start my
I , Jdea’omces I subscription to MANUFACTURA!
The pioneers in Emergency Alert Systems
l (701) 786-3904  FAX (701) 786-4294 I Name:. ...
| SR S E—| TEST EQUIPMENT THIE . e .
Reconomoneo Waverek, HP TECIRONIX AND MORE. SiGNaL LEvEL METERS, Company:
Swep Svsiems, TOR's, Power MEreRs, SPecteum Amwziss, Frequency | |0 Tttt s s '
Counters anp FigtR TSt EQUIPMENT, GUARANTEED 10 MEET/EXCEED AdAress:. . ..o
MANUFACTURER, SPECS. 90 DAY WARRANTY STANDARD. City
SATELL’TE ANTENNA ..............................
9 Meter, Harwis C-Bano Svstem. Calt FOR PRICE State: ...
PTL Cable Service, Inc., USA Zip:
Phone (561) 747-3647 Fax (561) 575-4635 | | ZP e
BUY - SELL - TRADE Phone: ......... ..o
Fax: ...

Q Service Organization

WE BU Y & SELL Method of Payment: J Check payable to
S I RITIAT O Bk MANUFACTURA

SUBPLUS ”E W & USED QO Money Order QVISA O MasterCard

CoNNECTORS, TAPS, HEADEND, LINEGEAR, Misc. Q Amer. Express Card No: .................
fex=z=n WE BUY AND SELL i) : 2 -
O T il T BROKERS I
e TR T T LM (NameonCard:...........................
LINE AMPLIFIERS, TAPS, CONNECTORS TeL: 208-683-2797 on Fax: 208-683-2374 SIONAUTE. - -+
T D i A EwaiL: moorst@comtch. iea.com Mail to: Cornelia Russell-Wilkie
HEADEND EQUIPMENT Home Pace: http://www.iea.com/-moorst/ MANUFACTURA. Dept. CED
FAX US YOUR SURPLUS INVENTORY LIST Wse N;Wl At;ceptnwlf AndPVISA Zlﬂ—lﬁlw_bl—H;ssiap R.OZ d
. i . i . lom:
PH: (619) 631-2324 FAX: (619) 631-1184 ee inventory n e rFage Radnor, PA 19089 (610) 964-4141

Back Issues Available for $5.00 Each
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CAREER OPPORTUNITIES

Outside Plant Technicians
Opportunities Throughout United States

Technical tenacity.

At GI Communications, a division of General Instrument Corporation, we use
technical knowledge and creativity to lead the field, constantly surpassing
industry expectations. We pioneered digital compression, partnered in the
introduction of direct-to-home digital satellite systems, and introduced cable
phone telecommunications products to the world.

We are now the world’'s number one provider of analog and digital cable and
satellite TV, high-speed data, and switched digital access systems. And our
rapid growth to a $1.7 billion division combined with continual technological
advancements in the delivery of voice, video and data has created new
opportunities.

As one of our technicians, you will test cable plant installations in an outside
environment. Specifically, you will perform cable splicing, signal balancing,
hardware installation, provisioning, and electronic systems turn up. You will also
analyze system response using CALAN or HP test equipment, adjust amplifier
components, and resplice hardware installations. To qualify, you will need a
technical school degree or equivalent experience.

Here’s how to apply.

GI offers highly competitive salaries and comprehensive benefits.
Learn more about us on the World Wide Web at: http://www.gi.com

For consideration, please send your resume to: General Instrument Corporation,

GI Communications Division, Employee Resources Department/TNS014-CS, P.0.
Box 697, Hatboro, PA 19040-0697. An Equal Opportunity Employer.

@ General Instrument

RECRUITING SERVICES

f THE COMPASS GROUP

You Provide - The Motivation
We Provide - The Largest Job Bank
For Cable Profe nals Matched With
ence Needed
ice Your Need
* HEADEND TECHS « SERVICE TECHS
oM TECHS * CHIEF TECHS
* DESIGNERS * SYSTEM ENGRS
CONTACT: Bruce Daniel

35H STAGECOACH TRAIL A WEATHERFORD, TX 76087

PHONE: (800) 795-0299 A FAX: (817) 594-5734
E-MAIL: recruit] @airmail.net

SCTE Sustaining Member,

eter

roehlich & Co.

executive search

PO. Box 339 Weatherford, TX 76086
(800} 742-4947 FAX (817) 594-1337
EMAIL: pfsearch@flash.net

Ail levels of Technical
Positions - Corporate to
Hourly. Operators and
Manufacturers
Call or Write. Fees Paid.

Don’t keep your
business in
the dark...

Call Tim Reeder
to place your ad
800-866-0206
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CAREER OPPORTUNITIES

Regional Sales Managers

Synchronous Group Inc. is a leading designer and manufacturer of fiber optic products and solutions
for the future of the cable and telecommunications industries. We are seeking experienced sales pro-
fessionals to expand our Sales team in the Midwestern and Western state market areas

Responsible for developing and maintaining relationships with our key customers and developing
new markets, you require an in depth knowledge of the CATV and Telco marketplace. The pace is
fast and demanding so your organizational skills will be key to your success. Working with the VP
of Sales you will map out complete coverage of your multi-state territory and provide our growing
customer base with professional and timely assistance. You possess a technical degree and 5 years
sales experience in the CATV and /or telecommunications field. PC literacy and experience in
preparing professional proposals using Microsoft Word / Excel us required

Synchronous offers exceptional benefits including health care. dental care, paid vacations, etc.
Qualified applicants please send your resume to:

Synchronous Group Inc

77 Las Colinas Lane

San Jose. CA 95119

Attn.: Pan Gordon. Human Resources

(j[,Schhrlonous

4 TECHNICAL PERSONNEL )

Time Warner Cable, an industry leader in telecommunications, news, and entertainment
is currently seeking talented technical personnel to help with the execution of a 750 MHz two
way upgrade for its South Carolina Division.
Responsibilities include assisting Project Engineer in the detection and resolution of Return
performance issues. Sweep and balance of forward as well as return. Training of system per-
sonnel throughout duration of the upgrade. Candidates must have two years CATV experience
and possess excellent analytical, mathematical, communication and presentation skills. A valid
drivers license is required. An Associate Degree in Electronics or related field is desired.
Time Warner Cable offers a competitive salary, comprehensive benefits package, and advance-
ment potential. Interested candidates should submit their resume to:

Tom Gaebel - Time Warner Cable

TIME WARNER 1717 B Avenue- West Columbia, SC 29169
cABLE Equal Opportunity Employer M/F/V/D

\ We are committed to Drug Free Workplace )

Cl,

CDI Telecommunications, Inc
is hiring experienced people
for the following positions:

DESIGN ENGINEERS
Design Fiber & Coax
Broadband Routes.

TECHNICIANS
Installation, Cut-over,
Testing, Upgrades

Call: (800) 669-1890
Ext. 4119
Fax: 800-875-1904
Attn. CED97
Mail resume to:

P.O. Box 4056, Dept. CED97
Scottsdale, Arizona 85261-4056

< Splicers/Lineman “
in Northeast

Experienced upgrade splicers,
sub-contractors and linemen
for cable construction.

g Call 1-800-233-7350

COMMUNICATION UTILITY LEAD TECHNICIAN

Harlan Utilities, an electric, gas, water, and communications utility company located in
Harlan, |A, is seeking an experienced Lead Technician for our Communications
Utility. Harlan has a 750 MHz 2-way HFC system.

Strong knowledge of CATV HFC system is essential with experience in sweeping,
FCC proofs, and return path maintenance. Supervisory experience preferred. Must
be "detail oriented" with a demonstrable ability to work with the public.

Wages are commensurate with qualifications and experience. Please forward
resume along with salary requirements to Harlan Utilities, Communication Supt.,
P.O. Box 71, Harlan, IA 51537

Since 1975 we have served
the CABLE-TV industry by
matching talent with opportunity.

JIM YOUNG & ASSOCIATES

One Young Plaza
1235 Ranger Highway

Weatherford, Texas 76086
Call (800) 433-2160
Fax (817) 599-4483

& @& Call 800-866-0206

Your Advertisement + CED Classifieds = A Winning Combination!
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CI'_'D INTERNET

The following list contains the Internet addresses or E-Mail addresses for advertisers appearing in CED,
and is provided as a service for our readers.

ADC Telecommunications, Inc.
http://www.adc.com

Alcatel
http://www.alcatel.com

Alcoa Fujikura Ltd.
Email: aflfiber@ssw.alcoa.com

Alpha Technologies Inc.
http://www.alpha-us.com

Anritsu Wiltron
http://www.anritsuwiltron.com

Barco, Inc.
http://veww.barco-usa.com

Blonder Tongue Laboratories
http://www.hometeam.com/blander

Budco Inc.
http://www.budcocable.com

C-COR Elkectronics, Inc.
http://www.c-cor.com

CED Magazine
http://www.cedmagazine.com

Exide Electronics, Emerging
Technologies Group
http://www.exide.com

Fujitsu Network
Communications
http://www.fujitsu.com/fnc

General Instrument
Corporation
http://www.gi.com

Harmonic Lightwaves, Inc.
http://www.harmonic
lightwaves.com

Hewlett-Packard Company
http://www.tmo.hp.com/tmo/
datasheets/English/HPE6000A . htm]

International Engineering
Consortium (IEC)
http:/fwww.iec.org

Lucent Technologies
Microelectronics Group
http://www.lucent.com/micro

Microwave Filter Co., Inc.
http//www.ras.com/mwfilter/
mwfilter.htm

Monroe Electronics, Inc.
http://www.monroe-electronics.com

Moore Diversified Products, Inc.
http://www.mooredp.com

National Cable Television
Institute (NCTI)
http://www.ncti.com

Panduit Network Systems
Group
http://www.panduit.com

Personal Communications
Industry Assn, (PCIA)
http://www.pcia.com

Scientific-Atlanta
http://www.sciatl.com

SkyConnect
Email: beverett@skyconnect.com

Spectrum
http://www.spectrummhz.com

Sprint North Supply
http://www.sprintnorthsupply.com.

Stanford Telecom
http://www.sielhg.com

Stark & Associates, Inc.
Email: 7i573.2700@
compuserve.com

Superior Electronics
Group, Inc.
http://www.cheetahnet.com

TeleWire Supply Company
http://telewiresupply.com

TFT, Inc.
http://www.TFTInc.com

Trilithic, Inc.
http://www.trilithic.com

Trilogy Commanications, Inc.
http:/fwww.trilogycoax.com

WaveCom Electronics, Inc.
http://www.sask.trlabs.ca/wave-
com/index

Wavetek Corporation
htto://www.wavetek.com

West End Systems Corp.
http://www.westendsys.com

CED magazine is not responsible for any omissions or any inaccuracies. Changes to existing information should be directed 1o Michelle Pazar; (303) 393-7449; FAX {303) 393-6654.

CED
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NEw PRODUCTS

EDFA optical
switch

BOULDER, Colo.-OptiVideo Corp. has
announced its 1550 nm EDFA Optical Switch,
an all-fiber, low-loss optical switch intended
for applications using Erbium Doped Fiber
Amplitiers. The switch features low insertion
loss plus high isolation between channels, high
reliability and status monitoring functions.

L =

OptiVideo’s 1550 nm EDFA switch

Because it's based on Corning’s MultiClad
couplers, the switching system offers good
optical linearity, says OptiVideo, important for
designers of Dense WDM networks.

The switch is suited for applications such
as an input signal selector for EDFAs, hot
standby transmitter sites, optical amplifier
redundancy, self-healing rings and redundant
fiber routing. It constantly monitors the opti-
cal signals on the input fibers and has the
ability to sense signal degradation or loss. The
EDFA switch can automatically switch paths
based on the conditions of the inputs, preserv-
ing transmission in high reliability networks.

Circle Reader Service number 51

Scope adapter

ORISKANY, N.Y.-Fiber Instrument Sales
Inc. (FIS) has added an eight-degree scope
adapter to its product line. The adapter, for
use on the AMP
fiber optic micro-
scope in the inspec-
tion of angled con-
nectors, enables the
user to view eight-
degree angled FC-
style connectors.
The microscope
adapter enables
users to view angled polished connectors in
focus, previously not possible with the stan-
dard 90-degree adapters for connectors with

FIS’ 8-degree scope
adapter

PC or flat polished ferrule surfaces, says FIS.

Designed for use on the AMP Inspection
Microscope, the new adapter offers fiber optic

Disk recorder

PALO ALTO, Calif —Hewlett-Packard
Company has introduced the HP
MediaStream Disk Recorder for its HP
MediaStream Server family.

contractors, installers and manufacturing facili-

ties a real soluticn to inspecting angled connec-

tors when an interferometer is not available.
Circle Reader Service number 52

Net management, optics
CARLSBAD, Czlif.~Integrated Photonic
Technology (IPITEK) has introduced its new
NodeWizard Network Management System
and its associated digital interface, the Node
Control Processor (NCP). The system pro-
vides centralized network control and moni-
toring functions for IPITEK digital fiber
optic transmission systems. lts control capa-
bilities include the configuration of
drop/add/pass signal functions at remote
nodes. Monitoring functions include fault
and status reporting for IPITEK equipment.
as well as other user equipment or functions
at remote nodes. Typical applications include
trunk and ring networks for cable TV, dis-
tance learning or data communications.
IPITEK has akso announced a family of
high-power, externally-modulated, fiber optic
transmitters. The products include transmit-
ters that operate in the 1550 nm and 1310 nm

Designed for on-air apphications, the
recorder enables high-end, multichannel
applications for broadcasters with large
server installations.

regions, with power outputs up to 80 mW for
long distance transmission.

Finally, the company has introduced its
new IMTRAN DS-3 interface, a data com-
munications module for IMTRAN digital
fiber optic transmission systems. When used
with IMTRAN CQ-Series systems, the new
plug-in module set provides fiber optic trans-
mission of two, 45 Mbps, DS-3 channels for
applications such as compressed video trans-
port (DS-3 or multiplexed MPEG-2) or two-
way telephony systems.

Circle Reader Service number 53

Remote controller interface
LOUISVILLE,

| Ky.-Data Voice |

| Systems Inc. has ‘

announced the Impulse

RCI (remote controller

interface). which

| ailows both large and

| small cable operators
to provide impulse
pay-per-view program-
ming to hotels. The

Impulse RCI
System
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Hewlett-Packard’s MediaStream
Disk Recorder

v i

It features from three to five channels
and from four to nine hours of integrated
RAID (redundant arrays of inexpensive
disks)-protected storage.

In a non-RAID environment. the sys-
tem generally goes black when a drive
fails. In addition, all information in the
entire array may be lost. RAID technolo-
gy protects data content on a redundant
disk. so that it will not be lost if a single
disk fails.

The unit can be used as a stand-alone
disk recorder or with the HP
MediaStream Broadcast Server. It is the
same size as the industry standard for
beta-sp tape decks.

The Disk Recorder is scheduled to be
available for shipment in June. ‘

Circle Reader Service number 50

unit permits hotel guests to view impulse pay-
per-view programs and provides direct hotel
guest billing before check-out.

A service bureau-style program. the system
serves up to 6.000 rooms and connects directly
to a cable network controller or system manag-
er located at the cable operator's headend. No
equipment besides a two-way convertor is
required at the hotel.

Circle Reader Service number 54

Video headend system
SIERRA VILLAGE. Calif.-Olson Technology
Inc. has introduced a new compact. modular,
frequency-agile. 12-channel remote control
video headend system for video entertainment.
hotel distribution, educational and security
' system applications.
The Olson OT-1200 Series 12-Channel
Remote Control Headend System features a
5 1/4-inch high x 19-inch wide rack-mount
housing which contains a power supply and
can be configured with any combination of
video/audio modulator or demodulator cards.
Permitting local tuning or remote control of
each card via a serial data link. the modular

Olson Technology’s remote control video
headend system

headend system is capable of operating at fre-
quencies from 54 to 550 MHz.

Modulators and demodulators for the
Olson OT-1200 Series headend system are
available with NTSC, PAL. B/G, PAL I and
PAL D standard video formats. The modula-

tor is compliant with FCC requirements for =

5 kHz stability and frequency accuracy, data
rates are selectable to 19,200 baud, and

power consumption for 12 modulators is low

at 80 watts typical.
Circle Reader Service number 55

Laser characterization

SAN JOSE. Calif ~E-TEK Dynamics Inc. has
unveiled its Multi-Channel Laser Diode
Controller and new Laser Characterization
Systems.

The diode controller features a single chas-
sis that contains an electronic mainframe with
16 user-exchangeable slots and an [EEE-
488/RS-232 interface. Interchangeable plug-in

aupn ¢
A58
[ C]

0 U0 uoo BBE

T

E-TEK’s Multi-Channel Laser Diode
Controller

modules have digital controlled and analog
stabilized current/power and temperature con-

trol boards for independent laser diode control.

The Characterization Systems measure
and plot the PV-1 and dP/dl curves. near
field. far field profile. and wavelength spec-
trum (optional) of a laser diode. With this
information. users can derive threshold cur-
rent. slope efficiency and series resistance.
Windows-based software controls the posi-
tioning. test. alignment and system diagnos-
tics. Both an automated system and manual
model are available.

Circle Reader Service number 56

Splice closures
HICKORY, N.C.-Siecor Corporation has
introduced its new UCTL and UCAOQ optical

Siecor’s UCAO closure

splice closures. The closures have been
designed for easy installation and excellent
environmental protection of optical fiber
splices. Both can be used for either aerial,
direct-buried or underground applications. as

Siecor’s UCTL closure

well as handle mid-span and ribbon cable.

The UCTL is a midsize canister closure
with unique and user-friendly approaches into
the dome seal and cable entries. It can accom-
modate up to 192 single fiber splices.

The UCAQ is a compact-hinged closure,
designed for in-line or drop and insert applica-
tions. It can accommodate up to 60 fiber splices.

Circle Reader Service number 57

Uncooled laser

BERKELEY HEIGHTS. N.J.-Lucent
Technologies” Microelectronics Group has
introduced a new 271-Type Uncooled Laser.
The laser offers users low-power consump-

— NN
-

Lucent’s 271-Type Uncooled Laser

tion and reduces the amount of board space
normally required for lasers.

The uncooled laser can be used as a building
block of a full digital transmitter. It will sup-
port virtually any digital voice or data applica-
tion operating at speeds of 2.5 Gbps or greater.

Circle Reader Service number 58

THE PREMIER MAGAZINE OF BROADBAND COMMUNICATIONS MAY 1997 99



‘ READER SERVICE

1
g Advanced Networking

C-COR Electronics, Inc., p. 73:

C-COR manufactures digital and AM fiber optics,
RF amplifiers, network management systems,
modems, passives, and 90 volt powering options.
Design and repair services also available.

Circle Reader Service # 36

General Instrument Corporation, p. 41:
NETadvantage is your complete resource for broad-
band networking on the cutting edge. No other
company in the world can match the depth and
breadth of GI's analog and digital HFC networking
experience.

Circle Reader Service # 19

Panduit Network Systems Group, p. 57:

Manufacturer of a complete line of fiber optic and
network cabling solutions, including PAN-NET '™
Network Cabling Systems, PAN-WAY ™ Surface
Raceway Systems and PAN-CODE ™ Network
Identification Products.

Circle Reader Service # 27

( \ \/I
%@ Construction Equipment

Telecrafter Products, p. 8, 55:

Telecrafter Products is a supplier of drop installa-
tion products for CATV, DBS, and wireless opera-
tors and drop cable fastening products for single
and dual cables. identification tags. residential
enclosures, and more.

Circle Reader Service # 4, 26

Distribution Equipment

Alpha Technologies Inc., p. 19:
Alpha’s Broadband Power Systems enable
immediate full-service deployment of centralized
node powering from a single enclosure. Systems
available from 1350 to 6000 watts, integrating
power supply components, batteries, and optional
generator.

Circle Reader Service # 10

Exide Electronics, Emerging
Technologies Group, p. 45: The Lectro
Powemnode Series builds on the success of the indus-
try’s first true uninterruptible standby power supply
(the Lectro ZTT) and configures the ZTT into
scaleable centralized power systems which variabilize
your power supply provisioning and your costs.
Circle Reader Service #96

Lindsay Electronics, p. 54:

Focused on the last mile, our revoluntionary new
technology creates | GHz communication ampli-
fiers, passives, taps, and subscriber materials to
solve problems before they become subscriber
problems.

Circle Reader Service # 25

100

IT’S FREE!

Lucent Technologies

Microelectronics Group, p. 10-11:
Circle Reader Service # 6

Moore Diversified
Products, Inc., p. 89:

Moore manufactures network construction products
to stock. Organize and protect fiber optic and coaxial
cable.

Circle Reader Service #17

Trilogy Communications, Inc., p. 59:
MC?2 low loss air dielectric cable. Lower attenuation
than competing products of the same size. Sizes
available for all classic and HFC architectures. Over
two billion feet installed worldwide.

Circle Reader Service # 28

m Fiber Optics

Alcatel Telecommunications
Cabile, p. 27:

Alcatel Telecommunications Cable offers premium
fiber optic cable products for outside plant and
indoor environments, including optical fiber. loose
tube, central tube, and specialty cables.

Circle Reader Service # 14

Alcoa Fujikura Ltd., p. 31:

Leading manufacturer of fiber optic cables including
All-Dielectric Self-Supporting (ADSS) and Optical
Ground Wire (OPT-GW) aerial cables, loose tube,
premise cables, and accessories.

Circle Reader Service # 15

Pirelli Cable Corp., p. 33:
Circle Reader Sevice # 16

Synchronous Group Inc., p. 49:

The Actair and Antares 1550nm external modulation
transmitters offer outstanding performance and the
best specifications in the industry. Perfect for super
trunks and direct distribution.

Circle Reader Service # 22

ADC Telecommunications, Inc., p. 2-3:
ADC Telecommunications is a leading global
supplier of transmission and networking systems
used to deliver voice, data and video services. The
company holds a preeminent market position in
physical connectivity products for fiber optic, twist-
ed pair, coaxial and wireless networks worldwide.
Circle Reader Service #1

Barco, Inc., p. 75:

BARCO’s Gemini Upconverter is an alternative to
conventional modulators that offers savings in both
cost and space for hub site headends. Only one rack
unit high by a half rack wide. Gemini accepts digital
or analog IF inputs (i.e. from a fiber ring) and
upconverts the signal for distribution to subscribers.
Circle Reader Service # 37

Blonder Tongue Laboratories, p. 63, 65:
Quality manufacturer of pre-fabricated headends,

It's For You!

antennas, earth station receivers, converters,
modulators, IRDs, demodulators, power supplies,
processors, broadband CATV & MATV amplifiers,
preamplifiers, passives, RF test equipment and MDU

interdiction products. L

Circle Reader Service # 30, 32, 90, 92

Dawn Satellite, p. 29: .
Circle Reader Service # 95

Frontline Communications, p. 51:
FrontLine Communications manufactures patented,
field proven, Emergency Alert and PC-based
Character Generator products to fulfill the needs of
cable and other multi-channel system operators.
Circle Reader Service # 23

Harmonic Lightwaves, Inc., p. 13:
Harmonic Lightwaves is a worldwide supplier of
highly integrated fiber optic transmission, digita
headend and element management systems for the
delivery of interactive services over broadband
networks.

Circle Reader Service #7

Microwave Filter Co., Inc., p. 85:

Notch filters with pass bands up to 16Hz, Pay-TV
traps, band pass filters, headend high and low pass
filters up to 16Hz, phase cancellation filters, CARS
band, 12 + 186Hz, KU-band and TVRO Interference
filters.

Circle Reader Service # 45

Monroe Electronics, Inc., p. 85:

We supply rack mounted or cased cue tone
encoders/decoders. Also, timers, A/V and RF/IF
switches and other control products.

Circle Reader Service # 44

Scientific-Atlanta, p. 104:
Scientific-Atlanta’s new Continuum™ Headend
System for analog and digital applications. This
features a vertical packaging design which allows
for up to forty front-loaded modules to fit into a
standard 70" rack.

Circle Reader Service # 77

SkyConnect, p. 69:

SkyConnect provides MPEG-2 digital ad insertion
solutions for both large and small cable operators.
As the Value Added Reseller for Digital Equipment
Corporation’s Mediaplex™ products, SkyConnect
gives essential expertise in customer support, T&B
integration and software development.

Circle Reader Service # 34

Spectrum, p. 21:

Spectrum has the total solution for EAS.

The Sub-Alert utilizes the advanced features of the

Sage Endec for total automation and will interface

with your headend by IF, baseband video or comb

generator. ‘

Standard Communications, p. 7:

Standard Communications Corp. is the industry’s

leading manufacturer of rebroadcast quality satellite M
reception and RF broadband products. Today our

cable television receivers and modulators are

delivering programs to thousands of CATV and

SMATYV systems.

Circle Reader Service # 3
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Stanford Telecom, p. 53:

Stanford Telecom, Inc. produces modulator chips
for subscriber modems and demodulator assemblies
for headend equipment in hybrid fiber / coax cable
systems.

-—amgq Circle Reader Service # 24

T

TFT, Inc., p. 17:

TFT, Inc. manufactures and markets through CATV
OEM’s & system integrators (EAS) Emergency
Alert System. Products including: EAS 911
Encoder / Decoder, EAS 930A Multi-Module
Receiver and (IHAD) In Home Alert Device.
Circle Reader Service #9

WaveCom Electronics, Inc., p. 79:
Leading designer/manufacturer of CATV modula-
tors, demodulators, satellite receivers, FM audio
modulators, high-speed spread spectrum modems,
bi-directional amplifiers, digital video modulators,
frequency translators for Internet on cable,
MMDS/LMDS equipment, cable telephony modems
and more.

Circle Reader Service # 40

West End Systems Corp., p. 67:
Products incorporate advanced RF transmission
technology (OFDM) to deliver robust, reliable
VOICE, DATA, ETHERNET, INTERNET commu-
nications for business and residential applications
via HFC (Hybrid Fiber/Coax) networks.

Circle Reader Service # 33
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International Engineering Consortium
(IEC), p. 37:

The International Engineering Consortium is a non-
profit organization dedicated to advancing the field
of business and engineering in the information
industry through noncommercial and university pro-
grams.

National Cable Television iInstitute
(NCT), p. 64:

National Cable Television Institute (NCTI) is the
world’s largest independent provider of broadband
industry training; both technical and non-technical.
The National Cable Television Institute (NCTI)
Certificate of Graduation is recognized throughout
the communications industry as a symbol of
achievement and competence.

Circle Reader Service # 31

Personal Communications Industry
Assn. (PCIA), p. 45:

PCS ‘97 is the world’s largest and most respected
subscription and educational forum for those who
are shaping the future of wireless communications.
PCS ‘97 features more than 500 exhibitors and
brings together 25,000 wireless professionals.

Stark & Associates, Inc., p. 84:

Stark & Associates, Inc.: Broadband cable systems
training, design & engeneering, and marketing con-
sultants.

Circle Reader Service # 41
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It’s For You!

Fujitsu Network

Communications, p. 21:

Fujitsu Network Communications manutactures and
markets advanced SONET transport and access
equipment which maximizes network operational
capacity and services. Add/drop multiplexer and sup-
porting hardware and software,

Circle Reader Service # 11
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@ Test Equipment

Anritsu Wiltron, p. 61:

The Cable Mate cable analyzer is a single, rugged
tester tor return loss/SWR, insertion loss, RF power
and Distance-To-Fault measurements designed for
the rigors of field maintenance.

Circle Reader Service # 29

Cable Leakage Technologies, p. 77:

With the FCC imposing stiff fines for leakage, CLT
presents operators with the only sure, comprehensive
method of locating and documenting the nearest
street address of system faults/signal leakage. And
it’s totally automatic. “WAVETRACKER".

Circle Reader Service # 38

Hewlett-Packard Company, p. 9, 39:
Hewlett-Packard offers a comprehensive range of
test equipment to keep your entire broadband system
at peak performance - from headend to subscriber
drop.

Circle Reader Service # 5, 18

Sadelco, Inc., p. 78:

Sadelco manufactures signal level meters for CATV
and MMDS/Wireless.

Circle Reader Service # 39

Sencore, p. 23:

Sencore designs and manufactures a full line of
CATYV, Wireless CATV, QAM and MPEG-2 test
instruments. Each instrument is designed to meet
your system analyzing and troubleshooting needs
with exclusive tests and measurements.

Circle Reader Service # 12

Superior Electronics Group, Inc., p.
103:

The Cheetah product line is the leading system
solution for monitoring your HFC plant - from
headend through end-of-line, both forward and
return paths. Providing full compatibility with
multi-vendor distribution devices and third-party
OSS systems, Cheetah will integrate with your
network now and in the future.

Circle Reader Service # 76

Tempo Research Corp., p. 85:
Manufacturer of test and measurement equipment
for installation and repair technicians, including
TDRS, Step TDR, and Coax Tracer systems.
Circle Reader Service # 43

Trilithic, Inc., p. 25:
Trilithic manufactures test equipment for the CATV
and LAN industries and components for aerospace
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and satellite communications. Key products are
SLMs, leakage detectors, and a comprehensive line
of return test equipment.

Circle Reader Service # 13

Wavetek Corporation, p. 5, 47:

Wavetek manufactures test equipment for the CATV.
telecommunications. wireless. and general purpose
test and measurement industries. CATV equipment
includes signal level. analysis, and leakage detection
meters, system sweep, and headend monitoring
equipment.

Circle Reader Service # 2, 21

il Wholesale/Distributors

Budco inc., p. 84:

Budco is a marketing and distribution company for
installation tools, construction supplies, marking
identification, and security products for cable plant.
Exclusive distributor of taplocks, the industry leader
for marking drops.

Circle Reader Service # 42

ITOCHU Cable Services, p. 15:

iCS, Inc. is a leading full service stocking distributor
of General Instrument, CommScope, Digicipher,
Scientific-Atlanta, DX Communications, PPC,
Diamond and much more, offering 10 sales offices
and 9 warehouse for rapid delivery, repair of con-
verters, and financing.

Circle Reader Service # 8

Sprint North Supply, p. 87:

Sprint North Supply’s Materials Management
Services include Engineer, Furnish & Install, Vehicle
Provisioning, CPE Fulfillment, Project Management,
and Model Programs. Reduce your cost to compete.
Circle Reader Service # 47

TeleWire Supply Company, p. 71:
TeleWire Supply is the distribution division of
ANTEC Corporation and a leading nationwide
distributor of products needed to build and service a
broadband communications network.

Circle Reader Service # 35
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By Thomas G. Robinson,
Director of Regulatory
Affairs and Technology

Development, River Oaks
Communications Corp.

Have a comment?
Contact Tom via e-mail at:
tomgrob@rivoakscom.com
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IN THE LooP

0ne of the advantages of writing your column so close to
the deadline is that you can incorporate the latest and
greatest events concerning fast developing subject areas.

Ultimately
subscribers,
like politics,

are local

And I see by this week’s headlines that
the ol' “Death Star” people are at it again.
They want to charge into cable televi-
sion’s last stronghold. local program-
ming, and thus provide what they believe
is an unparalleled package that will domi-
nate the multichannel video services mar-
ketplace. But even with multiple satellites
and changes in the copyright law, can the
direct-to-home (DTH) satellite industry
truly offer all the local programming that
subscribers believe is important and find
attractive? 1 don't think so.

In many service industries. consumers
make choices between competing entities
based on three or four main criteria:
price, customer service, quality (in this
case, signal quality) and service variety
and diversity. Cumulatively. consumers
will often weigh these factors together to
make a price/value comparison that will
positively or negatively influence their
ultimate choice (e.g., consumers will pay
a higher price for what they perceive to
be a service with a higher value to them).
Using these factors. let’s see how cable
stacks up with the competition:

v Price-With double-digit percentage
price increases last year and already-
announced increases this year. vs. DBS consumer
electronic costs that have fallen. this can be a tough
comparison for cable.

v Customer service-This has been a roller-coaster ride
for cable, with some systems receiving 90 percent-plus
customer service satisfaction marks from subscribers,
and others being fined for poor telephone response.

v Signal quality-Digital video and CD quality audio from
DBS providers are a hard combination to beat. especially
considering the increasing screen sizes and surround
sound systems being purchased by subscribers for their
homes. However, HFC upgrades. combined with digitally
compressed video. should allow cable to catch up.

v Service diversity-Most of the same satellite services
are provided. but here is where cable can claim a
wealth of local programming not found on direct-to-
home satellite systems. And even if the DTH industry
succeeds in transmitting local network affiliates. cable
still has a strong suit with the conumunity access pro-
granuning that it provides. Recent surveys in a variety
of communities indicate that the overwhelming majority
of cable subs believe that community access is an impor-
tant part of their service. Moreover. they indicate that
they are willing to support this type of programming
with a significant portion of their monthly bill. Thus,
they are making a price/value comparison that is worth
noting—programming that “hits home” is worth paying

for. and its presence will positively influence their
choice of multichannel video providers.

In light of this fact, a recent trend for operators to
pursue a lessening of local access channels in franchise
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renewals is very disturbing. Some operators reportedly =~ se=—

want to acquire these channel slots to offer more
national commercial services in order to “be more com-
petitive” with the number of services offered by DBS
providers. Such a move, however, misses the point,
because it does not ultimately play to cable’s strong suit
and the full service diversity that subscribers are look-
ing for. Yes, such a move would enable provision of
more of the same, but no, such a move does not help
cable positively differentiate itself from DBS.

America’s fuzziest home videos

One of the other concerns 1 have is the tendency of
operators to sometimes discount community access pro-
gramming as “that low quality stuff I have to carry.” As
an example, one of my industry colleagues terms com-
munity access as “America’s fuzziest home videos”

This type of attitude, again, misses the point. The
Alliance for Community Media (ACM) indicates that
there are roughly 1,000 access groups in the United
States producing more than 20,000 hours of new pro-
eramming each week. Whether it’s high school football,
parade coverage, local public affairs programs, aduit edu-
cation, city council land development hearings that affect
hundreds of homeowners in adjacent neighborhoods, or
local performing arts programming, subscribers find this
programming important and valuable to watch.

There are many talented people involved in the pro-
duction of this programming, and one of the more
common complaints from them is related to the age
and availability of production facilities and the ultimate
transmission quality of the programming. In some
cases, access producers are using equipment that was
already surplus in the early 1980s, and some access
origination locations are connected to headends
through dozens and dozens of aging amplifiers.

Taking all this together. 1 think part of the solution to
being competitive is not to throw out one of cable’s
competitive advantages in favor of bolstering another
component, but rather. to improve upon the positive
story that subscribers already see. Listen to community
access providers when they indicate that upgrades in
equipment and facilities are needed. and work with them
to provide the highest level of picture quality possible.

For example, assist them in moving into the Betacam
and nonlinear editing world that their programming is
competing against. Establish origination networks that
incorporate low noise and distortion fiber links. so that
the programming from access camera to the subscriber’s
set maintains the highest possible quality. In this way.
you'll be working to build on cable’s strengths, and not
just compete on the price of ESPN and HBO.

Just like all politics are ultimately local, so, too, are all
subscribers. Play to cable’s local programming strengths,
and the challenge of the Death Star can be met.
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CnestarNet ., The

Dijference is Striking

Examine CheetahNet™ carefully and you'll see that its speed, reliability and inspired design
are striking. CheetahNet is exactly what you need for fault detection and network
performance analysis. Featuring a powerful, open-systems architecture, CheetahNet
integrates with third-party software systems and monitors multi-vendor HFC plants.

Versatility

Whether you prefer the power of UNIX or the ease-of-use of Windows NT,
CheetahNet is compatible. It works equally well on either platform.

Speed

CheetahNet collects and cross-correlates analog parameters from third-party
systems, performance monitoring data and multi-vendor network status. You'll
identify degrading systems, instantly detect faults and determine the root cause
of major failures.

Reliability

From the headend to end-of line, CheetahNet
monitors the entire plant.

Even on the return path,

CheetahNet automatically

isolates sources
-> of ingress.

CheetahNet fills a critical
gap in network monitoring,
No other system even
comes close. Extraordinary
innovation has made

the Cheetah System the
standard for monitoring
the world's largest
broadband networks.

(941) 756-6000
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6432 Parkland Drive  Sarasota, Florida 34243 » (941) 756-6000  FAX: (941) 758-3800 ‘ Ehee ta




EXPECT MORE
FROM YOUR HEADEND.

i
/llm
Scientific
Atlanta
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Prepare to have your
expectations exceeded.

. Our new Continuum
headend system brings
“..remote moni-
toring and control of
multiple headends.”

together everything you
need to be a leader in

i3 o 2 B video delivery services:
o 1o [ e HARDWARE
) A " : .
’ - L £23 * Multiple functions
4. 1 Contimum ' Conti onti Cantinunm in one chassis
NEPLPYY | PO PEPTY d-d-ga ° Universal AC andlor
EPEr LA PEPCr ) PEPEP 2 e 48VDCpowering
Saial cas |Gaia SCE L pceficint
[—‘:L bb.b h‘—-b “ vertical packaging
= =t * Front loaded, plug
— = and play modules
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“..more channel capacity ‘ '
per equipment rack.”
-

“...agile frequency
flexibility with fixed fre-
quency performance.” ‘
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77 Platform for the 21st

» Comprehensive
status monitoring

* NTSC and PAL
formats

¢ Automatic,
prioritized back-up

SOFTWARE

¢ Distributed client/
server architecture

* Win95, WindowsNT,
UNIX compatible

* Third-party
interoperability
And the list goes on.
Call 1-888-HEADEND
for the complete Contin-
uum story, or visit us at

http://www.sciatl.com.

Introducing: Continuum Headend System
Century
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