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Seven YEARS OF planning. 
$111 Billion 

in INFRASTRUCTURE. 

Millions ¡Il programming. 

One ITSY-BITSY 
No matter matter what you've put into your cable 
system, the profits don't begin until the 
signal actually reaches a customer. You 
simply can't afford to take chances with 
your most critical link. 

That's where we come in. At ANTEC 
Network Technologies, we specialize in 
products that deliver your signal from 
headend to home. In fact, we devote more 
engineering resources to this critical link 

than any other company today. 
Drawing upon the richest engineering 

heritage in the business, we manufacture 
a complete line of rock-solid products, 
from F-connectors to laser transmitters. 
And, we back them up like no one else, with 
24-hour, 7-clay-a-week technical support. 

One great example is our new Digicon'" 

Connector. It's the only F-connector in the 
business that virtually eliminates signal 

AINTEC 

ingress/egress through a unique conical 
design that utilizes 36o° compression dur-
ing installation. In addition, its ability to 
pass digital signals allows you to provide 
advanced services in your network. 
Digicon has been tested to meet both 
Bellcore and SCIE standards. 

To learn how our products can help you 

deliver the future more cost-effectively, 
and reliably, call 1-888-88-ANTEC. 

Network Technologies 

The Critical Link Specialist.' 
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Designed For 
Your Needs. 

Sencore's new line of hand-held' signal level 
meters were designed with one thing in mind — 
to make your job easier. Along the way we also 
developed the most rugged, easy-to-use meter 
on the market today. 

Whether you're doing installations — trunk and 
feeder troubleshooting — or complete system 
performance tests — we've got the meter to fit 
your needs. 

The new "CHANNELIZERS" feature easy-to-read, 
back-lit LCD displays that are foolproof in direct 
sunlight or night time work. Plus, they're 
designed to give years of trouble free service 
under all types of weather conditions and are 

backed by Sencore's 3 Year Extended Warranty. 

Call us at 1-800-SENCORE (736-2673) ext. #531 
to try one for yourself absolutely FREE! 

Reader Service Number 2 
3230 Sencore Dive, Sioux Falls, SD 57107 
Direct: (605)339-0100 Fax: (605)339-0317. . 
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The [Bawer] 
ofReliabi 

Reliable power 

multiple energy source 

Fail-safe design 

Interactive diagnostics 

Introducing Genasys, the industry's first integrated power system with designed-in reliability not bolt-on 

redundancy. Seamless transition from multiple energy sources. Advanced bi-directional status monitoring and 

control. Reliable centralized node power systems from 1350 to 8000 watts. 

Investigate the [Power] of Alpha @ 800-421-8089. 
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Alpha Technologies 3767 Alpha Way, Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha-us.com. 
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They're Not 

Just 

MDU 

Boxes. 

• 

2 Durable Aluminized 
Steel Construction 

2 Stainless Steel Welds 

Protective Powder 
Coat Finish 

2 All Industry Standard 
Locking Options 

2- Design/Manufactuting 
flexibility 

They're 
MOORE! 

Moore Diversified Products, Inc. 
1441 Sunshine Lane 
Lexington, KY 40505 

800-769-1441 
E-mail: mark@mooredp.com 

Reader Service Number 32 

EDITOR'S LETTER 

Not worth two cents? 
s I travel across the na-
tion, calling on advertis-
ers and attending semi-
nars and cable shows, I 

meet with cable operators, large 
and small. Most of the large MSOs 
recognized the need for immediate 
training in data transmission sys-
tems. They made sure their engi-
neers and technicians belonged to 
the Society of Cable Tele-communi-
cations Engineers and participated 
in the training available from Ca-
bleLabs. But some of the smaller 
MSOs and independent cable sys-
tems formed a misconception of Ca-
bleLabs from the start. 

Some have said CableLabs is a 
facility that answers only to the 
"big" MSOs. Some have said mem-
bership in CableLabs costs too 
much. Some have said the "little" 
guys have no voice on CableLabs 
decisions and studies. Some even 
seem to think the MSOs that made 
huge investments to develop test 
sites for data studies, will share 
the results of their investments 
with all of the industry on a regu-
lar basis. (I never heard of any 
such agreement.) 

CableLabs has a board of direc-
tors made up of 22 members. These 
members are from cable companies 
as large as TCI and as small as 
Cable TV Inc. From a total of 22, 
the top 10 MSOs are given seats on 
the board. Why shouldn't they have 
seats? They were financially respon-
sible for the success of CableLabs 
today. But two seats are always set 
aside for "small" operators. 

About 62 companies belong to 
CableLabs today. "But it costs too 
much to belong!" Ben Hooks of Bu-
ford Television, Doug Fuller of The 
News Press and Gazette Co., and 
Bill Bauer of WinDBreak Cable can 
convince you of the value of belong-
ing to CableLabs. It costs two cents 
per subscriber per month to belong. 
That means CableLabs is the best 
deal in cable TV! 

If you are an engineer or techni-
cian in any cable company or sys-

tern that 
doesn't be-
long to Ca-
bleLabs, I'd 
be cross-
training for 
other em-
ployment. 
Why's that? 
Well, I don't 
know of an-
other facility 
where you 
are going to receive the training 
and guidance on enhanced services. 
How will you keep abreast in digi-
tal video, high-speed data modems, • 
and studies on ATM, MPEG-2, 
VSB, ADSL, HDTV, ITV, VOD, 
NVOD, PSTN, SONET, protocols, 
and the like? 

If your owner or top executive 
made the decision not to sign up as 
a member, you need to have a talk 
with him. Does he think that, just 
because you are up to date on ana-
log transmission of entertainment 
TV, you are up to date on 
digital/data technology that 
changes daily, spawning a new set 
of studies and need for standards 
throughout communications? 

It costs two cents per subscriber 
to ensure your technical future and 
the future of the systems where 
you work. If you don't keep up with 
this exploding technology, both you 
and the system will be left behind. 

Data transmission is here. You 
will not be allowed to be simply a 
cable TV operator, no matter where 
you are. Your city or town will de-
mand that you operate a full-ser-
vice communications system. If you 
can't, I worry that city or town will 
demand that someone else provides 
that service, regardless of the num-
ber of years you have left on your 
franchise. 

Is the future of your technical 
career and your cable system worth 
two cents? 

Rex Porter 
Editor 
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Speed • ood. Direction is essential. 

As the revolution in the communications industry gains momentum, the need for a 

reliable travel partner is more compelling than ever. At ANTEC, we specialize in 

upgrading and developing broadband networks for video, voice and data ser-

vices. In fact, we are the only company capable of delivering fully integrated start-

to-finish system design, with product development, network engineering and training 

of your personnel. Our level of knowledge stems from more than 25 years of tech-

nological innovation and experience — a track record that can guide you quickly 

past potential false starts and wrong turns. And steer you smoothly toward the future. 

1.800.TO.ANTEC www.antec.com 

AINTEC 
network know-how 

NOW. 
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Meet Your NEW 
Cable Manager 

Introducing Ripley's New Universal Drop Trimmer (UDT) 
It is the fastest and easiest way to consistently prepare 
Series 59, 6, 7 and 11 drop cable constructions 

• .ONE TOOL with multiple cassettes prepares cables to SCIE an Bellcore 
'specifications (Not for 75 ohm Plenum Cable constructions) 

• ONE TOOL for either ve or 1/8" braid preparation 
• ONE STEP PREPARATION to expose the center conductor and remove 

the jacket , 
• COLOR CODED Cassettes, each clearly marked with the cable aeries 

type and braid preparation dimensions for easy identification 
• STORAGE COMPARTMENT holds two extra cassettes 
• ,MADE IN THE U.S.A. — U.S. Patent Applied for 

Order your UDT today, or call for details: 
800-528-8665 or 1-860-635-2200 

Visit us on the Internet at our new homepage: 

http://wwvv.ripley-tools.com 

RIPLEY COMPANY 
46 Nooks Hill Road 
Cromwell, CT 06416 USA 
Fax: 860-635-3631 • 

RIPLEY 
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1xT here's the satellite and broad-
V V band technology that bridges 
the gap between yesterday and 
tomorrow? Right here at Standard. 
From our first frequency-agile 

receivers and modulators to the 
breakthrough innovations of the 
still-emerging Stratum series of 
advanced network modulation 
equipment, Standard has been in 
the forefront of headend technology, 
offering value, ease of use, space 
saving design and exceptional sig-
nal quality. 
Need examples? How about our 

Agile Omni Broadcast series, very 
possibly the most acclaimed com-
mercial satellite TV receivers of 
all time? Or our TVM series of 
modulators that revolutionized 

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC 
stereo generator? Or the CATV 
industry's top-selling IRD, the one-
rack-high Agile IRD-II? 

Standard will help you cope 
with the challenges of bandwidth 
expansion with our new TVM550 
frequency agile modulator and a 
changing industry with advanced 
technologies like our remarkable 
Stratum Series of signal distribu-
tion products. Stratum can put 78 
channels in a six-foot rack space, 
and give you all the status moni-
toring, redundancy and remote 
control you could ask for. 
Year after year, Standard has 

continued a tradition of quality and 

innovation. And we aren't stopping 
now. To learn the latest about the 
right technology for right now, use 
that old tried and true technology 
at the bottom of this ad. 

Give us a call. 

The Right Technology for Right Now. 

Standard 
Communications 

SATELLITE & BROADBAND 
F'F-2CDULJU. -1-

PO. Box 92151 • Los Angeles, CA 90009-2151 
310/532-5300 ext. 280 • Toll Free 800/745-2445 
Fax: 800/722-2329 (Tull Free) • 310/532-0397 ICA& Intl °nip 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 
Aurora, Ontario Canada L4G-3Y5 
905/841-7557 Main • Fax: 905/841-3693 
Sales: 800/638-4741 

An the technology 
you need. 

u 

a s .F.00.1113 plogiw 

9 . 

le ffloaumutil 

• 

• 

05050 

Jen, Wee 

• • • • 

•::::•• :jet *X. 

.0,1* 

• 

= 

CS080 
OTSC STERFO 

dr.r. knek okNEfoot. 

linAewalp ERIM amozr VIDEOCIPIeR:.12: PLUS 

L; WM MN» .1011.0.1. 

• •  • 

MIMI% liner/ 

in 
IN• 041 OW ell 

leORIJ IWO 
BROADCAST 

140 

=  = 

ad Inv pawl .7•• • 1••• 

•••••• • 
COMM umero. 

• "Ir 
'V 'it. 

'W" 
144. •-<> 

!"1ABCCAM„ 

= 

AM111••••••••• 

:77:7 

rt 
I.., 

AM Faun. 

©n V51JI i. 
11 

See us at the  
Western Cable Show 

Booth #2332  

Reader Service Number 13 



NE W S 

Mediane debuts 
its mega-system 
Editor Rex Porter recently toured the 
new Media0ne facilities in Atlanta. 

Purchasing the former Wometco 
and wry systems in December 1994, 
Media0ne (a US West Co.) combined 
them into one mega-system. Replacing 
eight headends with two superhead-
ends allowed Media0ne to serve 54 
different franchise areas with a single 
system, reducing eight general man-
agers' offices into one. With 12,000 
miles (6,000 miles are fiber), Media 
One's "full service network" will pass 
250,000 homes by the end of this year. 
The system map covers 65 miles east 
to west, and 75 miles north to south. 

Using a "self-healing" ring architec-
ture, 50 fiber nodes will be fed from 
each hub. Present plans call for an av-
erage of 500 homes per node. The sig-
nals at the nodes will be converted 
from optical to electrical and then 
transported to the homes over coax 

feeders. The headend buildings are 
huge and equipment is located in sep-
arate headend rooms for video, tele-
phony and data processing. The same 
data networking capabilities will be 
used to feed maintenance and system 
status reports from every hub and 
node to a centralized monitoring sta-
tion at the network operations center 
(NOC). In short, Media0ne's system is 
an Internet for its customers and its 
own operations and engineering staff 
With a synchronous optical network 
(SONET) architecture, Media0ne will 
offer 95 channels, planning to grow to 
more than 200 soon. 

Modernizing the original 450 MHz 
tree-and-branch system into a 750 
MHz bidirectional hybrid fiber/coax 
(HFC) network, Meclia0ne will serve 
Atlanta with a complete communica-
tions network. 

Co-sponsoring the media tour was 
Scientific-Atlanta, which provided a 
virtual end-to-end system for both su-
perheadends. I also saw lots of equip-

ment from SeaChange, ADC, APC, 
AT&T, Leitch, IBM, Gilbert, LRC, 
Belden, Synchronous and Times Fiber. 

NOTES 
• The deadline for submitting a 

one-page technical paper abstract for 
the National Cable Television As-
sociation's Cable '97 convention is 
Nov. 6. To qualify as a technical ses-
sion speaker at the March 16-19 con-
vention, send abstracts to: Katherine 
Rutkowski, NCTA, 1724 Massachu-
setts Ave., NW, Washington, DC 
20036-1969; fax: (202) 775-3698; 
e-mail: KRUTKOWSKI@PRODIGY.com. 
• Harmonic Lightwaves relocat-

ed to 549 Baltic Way, Sunnyvale, CA 
94089; (408) 542-2500. A champagne 
reception celebrating the new 110,000-
square-foot facility was held early last 
month. 
• Bay Networks entered into a 

agreement to acquire LANcity. The 
deal was for $59 million in exchange 
for all outstanding shares. 

Supp 
And Into 

'N \N 

IP 

• 

• Responsiveness 
• Timely Service 
• Competitive Pricing 
• And High Quality Scientific-Atlanta 
Broadband Equipment 

Klungness Electronic Supply 

CATV SYSTEMS AND SUPPLIES 1-800-338-9292 
Visit us at our Web Site www.ccikes.com 

• 

Leader In Broadband Systems 6t Supplies For Over Three Decades 
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Sophisticated 
Technology, 
• Simply 
• Managed. 

Introducing the NETWatch'" 
Element Management System 
from Harmonic Lightwaves. Our unique, 
Windows' '-based system makes simple work 
of broadband network monitoring, diagnosis, 
control and maintenance. Just point and click. 

If a network problem occurs, NETWatch initiates an 
alarm allowing you to instantly pinpoint the problem, 
then make corrections — usually on screen and in seconds. 

There's no guesswork. Fewer truck rolls. 
Less overtime. And no costly service interruptions. 

You design NETWatch to match your system 
configuration. Its open-standards platform gives you 
the flexibility to incorporate other manufacturers' 
hardware and to upgrade to supporlefuture 
generations of integrated elenent transponders. 

NETWatch is the latest of the advanced products 
from Harmonic Lightwaves and, like our full line 
of HFC network components, NETWatch provides 
technical superiority and exceptional reliability. 

Connect with the source and see why the most advanced 
broadband networks rely on Harmonic Lightwaves. 

Harmonic Lightwaves 

• 549 Baltic Way. Sunnyvale. California 94089-1140. USA. 800.730.4099 408.542.2500 FAX. 408.342.2511 
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SCTE NEWS 

SCTE web site 
up and running 

The Society of Cable Telecom-
munications Engineers recently 
launched its official World Wide 
Web site to make current infor-
mation on the Society and its ac-
tivities more accessible to mem-
bers of the telecommunications 
industry. 

The address of SCTE's new 
web site is http://www.scte.org. 

Presently, the bulk of the con-
tent defines SCTE's mission 
statement, "Training, Certifica-
tion, Standards" and some of the 
many ways it is fulfilled by the 
Society. 

The site also features the com-
plete text of the recently released 
SCTE Training Material Re-
source Guide listing all publica-
tions and videotapes available 
through the Society, and a regu-
larly updated calendar that 
shows the dates and locations of 
upcoming Society events such as 
national conferences and regional 
training seminars. 

The web site was designed by 
SCTE Vice President of Techni-
cal Programs Marvin Nelson, 
who also has provided its initial 
content. SCTE senior member 
David Devereaux-Weber, network 
technician with the division of 

Information Technology at the 
University of Wisconsin-Madison, 
installed the protocol for the web 
site and actually put this new site 
on line. Together, they have 
worked very hard to develop the 
site and bring it to fruition. 
Now that the web site is up 

and running, Nelson is working 
to expand not only its content, 
but also its user capabilities for 
greater ease in obtaining even 
more information. "We want to 
work on providing all of our 
chapters with their own Internet 
sites within our web site," Nelson 
explained. "That way, each chap-
ter could post its most current 
activities." 
"Many people cooperated in 

this effort," Devereaux-Weber 
pointed out, noting that use of 
the server hardware was donated 
by Sun Microsystems and Mo-
torola Multimedia. The National 
Center for Supercomputer Appli-
cations provided the software. 

The SCTE web site provides an-
other medium through which to 
better serve the members and 
bring them the most updated infor-
mation on SCTE events and activi-
ties. "The calendar, for example, is 
a really valuable feature," Dev-
ereaux-Weber stated, "because it is 
so convenient." Member can check 
on meeting dates at any time, no 
matter where they are. 

Expo '97 
Call for papers 
SCTE is currently soliciting 

proposals for technical papers 
and/or workshops to be presented 
at Cable-Tec Expo '97 to be held 
June 4-7, 1997, at the Orange 
County Convention Center in Or-
lando, FL. Technical papers that 
are accepted will be presented at 
the Society's 21st Annual Engi-
neering Conference. 

Expo workshops should pro-
vide attendees with in-depth in-
struction on technical procedures 
that are used in everyday prac-
tice. Submission, which should 
include a brief abstract of the 
proposed paper or workshop, 
should be sent no later than Dec. 
1, 1996, to Bill Riker/Roberta 
Dainton, SCTE, 140 Philips 
Road, Exton, PA 19341-1318. 

For further information, 
please contact SCTE national 
headquarters at (610) 363-6888; 
fax (610) 363-5898. 

• 
• 

ET '97: 
Are you registered? 

This year's 1997 Conference on 
Emerging Technologies will be 
held Jan. 8-10 at the Opryland 
Hotel in Nashville, TN. 

It's as simple as that. It just plain works. 

Whether you are preparing for cable modems, 
digital music, or greater bandwidth, these clips 
assure you that your drop cable will not be 

compromised when put to the task. 

For more information, call 800-257-2448, 
or FAX us at 303-986-1042. 

M1, • _ _ 
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Direct merchants to the telecommunications industry 
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DX 
ANTENNA 

There is 
no substitute for 
performance. 
• 
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The DX Perfonnice DS114-180 vIodu1atoi & 1)1R-65- B Receiver 

'Ern up the power on your network with the DX erformance System 

The all-new DX erformance System is an integrated addition to your head-end configuration is the next 

receiver/descrambler-modulator designed to maximize the generation in a long line of breakthrough products from DX, 

performance of your fiber optic network, providing cleaner, the world's leading supplier of CATV head-end products. 

crisper "signal purity"than ever before. This powerful For pricing and vital statistics, call DX Communications now. 

DX Communications: 1143 West Newport Center Drive Deerfield Beach, florida 33442 1-954-427-5711 
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FOCUS 
Fiber Optic Cable Utility fleofiviare 

FOCUS is a GIS tool for planning, designing and managing your network. With 
interfaces into network management and operational support systems, FOCUS is 
the product you need to design and manage your plant more efficiently. 

FOCUS, the number one selling RF and Fiber Design product, 
with thousands of miles designed worldwide. 

SPECIALIZED IN: 

A RF Design A Fiber Documentation 
A Fiber Design A Subscriber Data Interface » AH Architectures 

A Network Management 

FOR MORE INFORMATION, CONTACT: 

C.1.S., Inc. 
6855 Jimmy Carter Blvd., Suite 2200 
Norcross, GA 30071 

Phone: (770) 448-0977x101 
Fax: (770) 242-8583 
Email: Lhamlin@cisfocus.com 
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While the event is maintain-
ing its usual broad cable tele-
communications engineering 
scope, the overall theme for this 
year's conference is "data." (For 
more details on the confab, see 
"President's Message" on page 
94.) 

Registration packages will be 
mailed to all national SCTE 
members this month. Others who 
would like to attend should call 
national headquarters at (610) 
363-6888 or fax to (610)-363-
7133. 

HFC '96 • • 
Intersociety success 
"HFC '96," a technical work-

shop that took place Sept. 25-27 
at the Loews Ventana Canyon 
Resort in Tucson, AZ, was 
co-sponsored by the SCTE and 
the Institute of Electrical and 
Electronics Engineers Communi-
cations Society, the division of the 
organization that is devoted to 
telecommunications, broadcasting 
and related disciplines. 
HFC '96 focused on high in-

tegrity hybrid fiber/coax networks 
and was developed to provide an 
opportunity for industry experts 
to discuss the economics of HFC 
network design and how HFC can 
become the two-way network of 
the 21st century. 
SCTE President Bill Riker dis-

cusses the workshop in detail in 
this month's "President's Mes-
sage" on page 94. 

Expo '96 
videos available 

Although the cable telecommu-
nications technical community is 
looking forward to June's Cable-
Tec Expo '97 in Orlando, FL, 
there's still an opportunity to gain 
from the technical training of-
fered by Expo '96, which was held 
in Nashville, TN, this last June. 

Expo '96 videotapes are avail-
able individually or in specially 
priced packages. 

Also available is the 714-page 
proceedings manual. 

For pricing and further order-
ing details, contact SCTE at (610) 
363-6888. 
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Waveters Multi-User Stealth Reverse Sweep 

Multi-User Capabilities... Get the latest 
in Wa‘ ack sweep technology. With 
the multi-user capabilities of the 

Stealth Reverse Sweep System, your sweep technicians can 
simultaneously perform reverse sweeps and help eliminate the 
impact of ingress on the measurement. 

More 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 easily perform sweeps, identify problem areas, 
and troubleshoot with the handheld Stealth. 

The Stealth is precision engineered to save time, simplify testing, 
reduce fatigue, and gain comprehensive results. No wonder the 
Stealth is preferred by technicians around the world. 
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Wavetek ...partners in productivity for over 35 years 
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Greater Perfarmance... Only with the Wavetek Stealth do you enjoy 
precise measurements of forward and return path alignment and... 

• Up to 10 simultaneous users 
• 50dBmV output to help eliminate corruption from ingress 
• In-service signal analyzer for C/N and hum 
• Noise and ingress spectrum display 
• Automated 24-hour testing capability 
• High-resolution, easy-viewing LCD screens 
• Rugged/water resistant hand-held field unit 

Confidence_ The Stealth Reverse Sweep System is just part of 
Wavetek's complete line of quality test and measurement 
equipment. We pioneered the SAM ... Sweepless Sweep ... and, 
Return Sweep. Each product delivers all the performance, 
precision, speed, and ease of use you demand — at a value you 
expect — from the leader. We are your signal meter specialists. 

Power up for the interactive revolution with the Stealth Multi-User 
Reverse Sweep System. In the U.S. call, 

1-800-G22-5515 
Worldwide Sales rfices 
1:nited Kingdom (-14) 1603-404-824 
France (33) 1-4746-6800 
Germany (49) 89-996-410 
Eastern Europe (43) 1-214-5110 

United States (1) 317-788-9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-6500-2255 
Japan (81)427-57-3444 

http://mwd.wavetek.com 



HRANAC'S VIEW 

900 MHz spread spectrum 
wireless communications 
E 

very now and then a new 
technology comes along 
and really attracts my at-
tention. Certainly there's 

the obvious headline-making stuff— 
digital compression, direct broadcast 
satellite (DBS) and cable modems 
are examples—but more often than 
not it's something that's very innov-
ative but seemingly sitting quietly 
in the background. One such gadget 
is a 900 MHz spread spectrum 

Ron Hranac is senior vice president, 
engineering, for Denver-based con-
sulting firm Coaxial International. 
He also is senior technical editor for 
"Communications Technology." 

modem (the manufacturer calls it a 
transceiver) available from Triad 
Communications of Littleton, CO. 

This device falls under Federal 
Communications Commission Part 
15 rules, thus requiring no license to 
use. As I understand, it also falls 
under Canada's no-license rules. 
The basic modem can be used with 
a provided whip antenna, or for 
greater range, an external Yagi or 
similar antenna can be connected. 
More on this later. 

Specs 
First, a bit about the modem's 

specifications. Uncompressed data 
throughput is from 1,200 bps to 

MHz® 
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631 Program Timer 

V•PEOwnre••••••••• 

• !tilting's 
mureare •.•  

IS 

629 Stereo AN DA 

.1•111114». 

tima 

630 4x1 RF Switch 

« 
automatically switches in an 

• alternate video source, whenever 
scrambling stops 

628 Encoder Sensor 

"Call us for all your switching requirements" 

DENVER, CO 

800-525-8386 
303-779-1717 
303-779-1749 FAX 

"Unique" 

ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 

ST.LOUIS, MO PHOENIX,AZ 
800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 

Products For the 21st Century! 

16 

Reader Service Number 211 

NOVEMBER 1996 • COMMUNICATIONS 

115.2 kbps, 
using an 
asynchronous, 
full duplex 
RS-232 inter-
face. The op-
erating fre-
quency range 
is 902-928 
MHz, and the 
modulation 
scheme is 
GFSK spread 
spectrum frequency hopping. Fif-
teen user-selectable hop patterns 
are available, and error detection 
includes 32-bit CRC with packet re-
transmit. Each modem has a 
unique address that is preset at the 
factory. Early units had a power 
output of approximately 1/3 watt 
(+25 dBm), but the current product 
is one watt (+30 dBm). Operation 
requires 10.5 to 18.0 volts DC. AC 
powered units are available and 
will operate from 85 to 264 volts 
AC, 50 or 60 Hz. 

Initial marketing efforts targeted 
the broadcast industry. The most 
obvious application was for remote 
TV transmitter monitoring without 
the need for expensive dedicated 
phone lines or reverse S'I'L RF 
transmission equipment. Another 
initial use was as a wireless data 
link between two computers, be-
tween a computer and a network 
host, and even remote computer ac-
cess using one of the popular pro-
grams for this purpose such as 
pcANYWHERE. This latter applica-
tion is where I first saw the product 
demonstrated. All of these are still 
popular uses for the modems. 

Other uses 
As more people see this modem, 

more clever ways to use it seem to 
come out of the blue. One of my first 
ideas was for point-to-point amateur 
radio spread spectrum communica-
tions. After all, the 902-928 MHz 
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E YES! I need more information about how the Lectro Powernode 
family can help me shape the future of cable telecommunications: 

FAST-ACTING, AND NOVVAVAILABLE IN 

EXTRA STRENGTH. 
4*, 

Lectro ZTT Lectro POWERNODE 

When it comes to reliable power, leading system operators turn to the Lectro Zero Transfer Time (ZTT) family of standby 

power management solutions. And now, you'll find this tried and true technology incorporated into the next generation 

of Inn° r power management. Look 

A PRODUCT OF EX/DE ELECTRONICS CORPORATION 

For more information on how 
the Lectro Powernode family 
can improve your network 
reliability with proven technology, 
call 1-800-551-3790, 
fax 1-919-713-5350, or mail the 
attached business reply card. 

Visit us on the Internet at 
http://www.exide.com or send 
E-mail to info@exide.com 

EXIDE 
ELECTRONICS 

StrategicPowerManagement' 
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OHE KEY INGREDIENTS OFTFIE LECTRO POWERNODE. 
Pre-installed Options 

Power inserters, utility disconnect, AC 
distribution, RI combining network can be 
pre-installed in our factory to save you 
time and money in field installation. 

' • 

• .• 
Battery 

Three roll-out drawers for easy 
access. Parallel battery charging system. 
Multiple DC breaker points for added 
safety Up to 12 batteries enclosed in a 

forced ventilated compartment 

• 

Generator 
Unlimited run-time for ultimate 

reliability Can run on natural gas or 
propane. Easy-access maintenance of 
plugs, oil, and filter Low vibration and 
low noise. AC or DC versions available. 

Cabinet 
Low profile. Aircraft grade welded 

aluminum. Heavy-duty, lockable, and 
removable doors. Technician-friendly 

harnesses/connectors. Internal connections 
for utility, coax, and natural gas. 

• 

• 

• 
Zero Transfer Time (ZTT) UPS 
The industry's first true uninterruptible 
power system. Field-proven technology. 
Status -monitoring ready. Optional Al+1 
redundant module for added reliability 

Robust and scalable, the Lectro Powernode's modular design can accommodate up to four ZTT modules allowing you to 

increase your power capacity as you provide more advanced broadband services to your node locations. Easy access and 

the flexible nature of the design mean service is easier and can be performed while the system is on-line. And it's backed 

by the comprehensive support of Exide Electronics, a worldwide leader in power management solutions. All this provides 

greater value in flexible, growth-oriented power protection. 
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tand also is used by ham operators. 
I haven't tried this yet, because I 
.eed to verify if the spread spectrum 
requency hopping used in these 
nodems complies with FCC rules 
bout amateur radio spread spectrum 
ransmissions. Still, you can see how 
omething like this can get the 
vheels turning.) 

In the broadcast industry, one Ken-
ucky TV station uses a pair of these 
'nodems to access weather radar from 
t remote truck. The studio's 900 MHz 
nodem is connected to a conventional 
,elephone modem via a null modem 
able. A second modem installed in 
he truck lets technicians access the 
tudio's dial-up modem, and download 
veather radar information directly to 
he truck. Another broadcast industry 
se is to relay GPS location informa-
on from helicopters back to the stu-
• io. Yet another use is for remote 
teering of a satellite antenna at an 
plink site. 
In auto racing, this product is 

aing used in a bio-medical applica-
on to allow the driver's heart rate 
• nd other conditions to be monitored 

during a race. Race car telemetry also 
is being transmitted back to the pit 
crew. Neat, huh? 

The nice thing about spread spec-
trum communications is its relatively 
high immunity to interference from 
other signals. The reverse also is true: 
Spread spectrum signals look like 
noise to other communications de-
vices. I'm aware of only one situation 
where this particular modem had 
problems with other signals. At one 
mountaintop site, extremely strong 
signals on other frequencies simply 
overloaded the modem's front end. An 
external 902-928 MHz bandpass filter 
solved the problem. In-band interfer-
ence has not been a problem so far. 

Cable uses 
You might ask why I'm so enthusi-

astic about a wireless product such as 
this. After all, ours is a wired indus-
try. Bear with me: I've been thinking 
about how this modem might be able 
to be used by cable operators. (I'm 
told that one system is already using 
these modems to monitor battery con-
ditions at remote sites.) 

An obvious CATV application that 
parallels broadcast industry use is to 
monitor remote headend sites. For 
that matter, local headend sites also 
could be monitored. Rather than tie 
up a dedicated phone line, microwave 
subcarrier or even valuable spec-
trum on the cable network, why not 
use wireless spread spectrum 
modems? After all, the modems are 
two-way, so not only could the head-
end be monitored, but one could 
send acknowledgment or remote con-
trol commands back to the headend. 
Some headend equipment manufac-
turers have RS-232 interfaces avail-
able for remote control, monitoring 
and adjustment of modulators, 
satellite receivers and optoelectron-
ics, so this may be a useful area to 
explore, too. High resolution color 
still pictures can be sent through 
these modems, so it might be possi-
ble to send images from a headend's 
remote security cameras back to the 
office. With appropriate compres-
sion technology, it might even be 
possible to send some sort of full-
motion video. Voice communications 

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

Integral, recognized 
as a high quality producer 
of CIC and MOD products... 
NOW-OFFERS Empty Duct and 
Pre-Lubricated Rope-In-Duct. 
Integral's new products offer: 
Superior lubrication for cable/fiber placement. 
Decreased labor cost compared to PVC. 
Long term cable protection. Future upgrades. 
When you are in the trenches, we'll pull you out. 

ISO 9002 

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

Reader Service Number 81 

Integral's HOPE Empty Duct & 
Rope-In-Duct. Your cable's 
first choice. 
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between the headend and office is 
possible if audio codecs are con-
nected to the modems. 

More ideas: Status monitoring 
equipment at nodes or end-of-line 
locations could be linked to the of-
fice via these modems. If a fiber or 
coaxial cable gets cut, or there is a 
system outage, how do you know 
where or what the problem is? If 
you use the cable system's reverse 
path to get status monitoring sig-

nals back to the headend, they 
won't get too far if the cable is cut. 
An option is to pay for phone lines 
to each critical status monitoring 
equipment site, but that could get 
real expensive over time. It might 
be easier to figure a way to put one 
of these modems in a line extender 
housing, perhaps including a small 
battery pack to allow the modem to 
send its 900 MHz distress signal 
even if the power is out. 

THE MO 111111111116 TER111 
THAT 11EUER SCORES! 

SET Series 
Strippingoring Tool 
MI Creates beveled-edge to 

prevent "0" ring damage. 
• Removes outer conductor 

and dielectric in one easy s 
• Can be used with Ratchet 

T-handle or drill. 

Pris Jacket Stripping Tool 
• Fast, safe jacket removal. 
• Plastic guide prevents scoring. 
III Knurled body provides positive grip. 

The next generation in cable preparation tools. 
Our JCS Series Jacket Stripping tool quickly and accurately removes the outer jacket without scoring 
the aluminum, thereby eliminating costly cracks and water migration. A plastic, color-coded guide 
keeps all metal surfaces away from the soft aluminum and provides easy visual recognition during 
tool selection. 

Teamed up with our SCT Series Coring/Stripping tool to core the dielectric and strip the aluminum 
sheath in one easy step, the cable is quickly prepared for connectorization. The end result is a per-
fect cable preparation, with a beveled outer conductor edge that speeds connector installation by 
eliminating 0-ring damage. The SCT tool is color-coded, light in weight, and is adaptable for use 
with our Ratchet T-Handle or an electric drill. 

The JCS Series Jacket Stripper and SCT Coring/Stripping tool from CablePrep — the only winning 
team that never scores....your cable that is. 

For more information call your local distributor 
or CablePrep directly at: 1-800-320-9350 CablePrep-

louis 
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When CableLabs published C 
age Reduction a few years ago, 
of the discussion items was the pos-
sible use of end-of-line data accu-
mulators in one-way systems. 
Standby power supplies could be 
equipped with status monitoring, 
and the status monitoring data 
sent downstream to the data accu-
mulators. Instead of using phone 
lines to link the accumulators with 
the headend or system office, why 
not use these spread spectrum 
modems? 

Even relatively distant sites (20 
miles or more) could be monitored, 
because external antennas can be 
used to improve the modem com-
munications range. If that's not 
good enough, the modems can be 
configured as store-and-forward re-
peaters, so the range can be ex-
tended even more. Part 15 rules ap-
plicable to this technology limits a 
modem's overall effective radiated 
power to +6 dBW (approximately 4 
watts), so you might have to play 
with various combinations of feed-
line loss and antenna gain to main— 
tain this. A TV station in California 
monitors a remote transmitter 23 
miles distant with a pair of six ele-
ment Yagis. At 900 MHz, antennas 
are quite small. 

Borrowing the previously men-
tioned TV station's GPS/helicopter 
idea, certain system vehicles might 
be able to be equipped with GPS 
receivers and the location data sent 
back to the office for tracking pur-
poses. This would be especially use 
ful in inner city areas, or where it's 
important to be able to quickly lo-
cate the closest technician to a sys-
tem problem. Response time could 
be improved dramatically. 

Uses for this technology are real-
ly limited by one's imagination. I've 
highlighted a few of the more obvi-
ous uses. Although this product is 
not being actively marketed to the 
CATV industry at this time, I think 
it has a lot of potential. The 
modems are a little pricey ($1,800 
to $2,300 each, depending on 
model), but compared to the long-
term cost of dedicated phone lines 
payback could be reasonable. For 
more information, contact Triad 
Communications, 997 E. Davies 
Ave., Suite 110, Littleton, CO 
80122. The telephone number is 
(303) 730-3143. CT 
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CONTROL YOUR WORLD 

Next Generation in Status Monitoring 

The new OmniSTAT network monitoring system from 
AM puts you in control. Designed to monitor your entire 
system, including most all major equipment, OmniSTAT is 
flexible, simple and cost effective. Its modular, scalable 
architecture allows you to get started at a price which fits 
your budget today, yet anticipates the performance and 
interoperability you'll need for tomorrow's requirements. 

The OmniStat System includes the easy to use OmniVU 
software, a Windows based, open architecture system that's 
powerful and will integrate easily with your operational sup-
port systems. Our OmniProbe monitors feature downloadable 
software and frequency agility. And our new OmniMCU is a 
PC based control system with practically unlimited capacity. 

Because OmniSTAT is the system of choice by the major 
equipment OEM's, you can be assured that the system works 
right today and tomorrow. 

From AM Communications...the monitoring standard for 
over a decade. 

.-- COMMUNICATIONS  
GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY 

PO. Box 9004, Quakertown, PA 18951-9004 

215-536-1354 • 1-800-248-9004 

http://www.amcomm.com 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

On the importance 
of customer service 

omeone paid me the com-
pliment just before I 
wrote this column that I 
was starting to sound 

like "one of us" (cable operators). 
Now, that made me feel pretty 
good, but I think the reason I am 
starting to come across like "one of 
us" is that I have taken some time 
to study both cable technology and 
history. Now, I want to help you 
sound like "one of us" in the new 
telephony business by giving you a 
short history lesson in this month's 
column. I hope it will help explain 
why a focus on customer service is 
so important as cable enters the 
telephony market. 

Telephony's infancy 
First, let's look at the beginnings 

of telephony. Alexander Graham 
Bell was not an engineer or a tech-
nician, yet he invented the instru-
ment that started the industry. Bell 
was a teacher of the deaf, looking 
at better ways to understand hear-
ing and how to help people commu-
nicate. His father also was a 
teacher of the deaf, and invented a 
method of sign language known as 
visible speech. Bell picked up on 
the work that his father started, 
and in his early 20s was well 
known as both a teacher and pri-
vate tutor of deaf pupils. So you 
see, telephony's father and founder 
of the Bell System is the very 
image of a service provider, even 
before the telephone is invented. 

Justin Junkus has over 25 years ex-
perience in the telecommunications 
industry. Previously the AT&T cable 
TV market manager for the 5ESS 
switch, he is currently president of 
KnowledgeLink Inc., a telecommuni-
cations training and consulting 
firm. If you want to contact him, he 
may be reached at his e-mail ad-
dress, JJunkus@aol.com. 

Two of Bell's pupils became im-
portant to his life and the telepho-
ny industry. His future wife, Mabel 
(Yes, that's the original Ma Bell), 
was the daughter of a respected 
patent attorney of the time (Gar-
diner Hubbard). Another pupil's fa-
ther (George Sanders) was a promi-
nent investor. Bell, Hubbard and 
Sanders formed the Bell Company 
to develop the "harmonic tele-
graph." (That's another story, but 
this was a form of frequency divi-
sion multiplexing.) It was Hubbard 
who did the original patent search 
and filed Bell's application while 
the telephone was more a concept 
than a working reality, and did so 
one half day before the nearest 
competitor, Elisha Gray. This fortu-
itous circumstance began the inti-
mate relationship between the tele-
phone and lawyers that lasts to 
this day. I will later write about 
how this relationship led to the ser-
vice orientation of the industry. But 
back to the legal genesis. 
When Bell's instrument could ac-

tually be demonstrated ("Mr. Wat-
son, come here. I need you"), the 
market grew rapidly. Gray and his 
backer, Western Union, wanted a 
part of the market that Bell might 
monopolize under his patent. After 
all, Western Union was the leader 
in current communications technol-
ogy, albeit the telegraph. To make a 
long story short, the law-yers on 
both sides compromised, and the 
Bell Company became the purveyor 
of telephone service, with Western 
Union getting 20% of the revenues 
over the 17-year life of the Bell 
patent. The year was late 1879, and 
here we have the first "consent de-
cree," only three years after the in-
vention of the telephone. 

Meantime, the original partners, 
including Bell, decided to leave the 
business. Management became pro-
fessional, with the Bell company be-

coming the baby 
AT&T led by 
William Forbes 
and Theodore 
Vail. Vail did 
more to shape 
the industry 
into a national 
resource than 
any other officer 
since. A good 
part of his ac-
tions were dri-
ven by market forces. 

Vail actually served as president 
of AT&T twice. The first time, his 
contribution was to expand the Bell 
Company by aggressively seeking 
backers in small towns to open new 
telephone offices, using the Bell 
patent license as collateral for the 
required capital. Once the town 
committed to beginning the tele-
phone business with Bell's technolo-
gy, Vail employed his legal re-
sources to hold onto the newly 
found markets. The Bell position 
was that patents on improvements 
made after the first telephone effec-
tively extended the monopoly grant-
ed by the original patent. More im-
portantly, however, in his efforts to 
expand the market for the tele-
phone, Vail was always open to any 
town that wanted to offer telephone 
service, not necessarily only those 
in the wealthy Eastern establish-
ment towns. This openness ensured 
that telephone service propagated 
across the country, and hence en-
abled a highly regionalized product 
to grow into a national communica-
tions network. However, there was 
one catch—only Bell companies 
could connect to the Bell network. 
Hence, AT&T ensured the extra 
value of the Bell companies in being 
able to access more of the phones in 
the emerging telephone industry. 

Vail's second tenure as president 
came 20 years after his first. He had 
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CABLE TV OFFERS A WORLD OF OPTIONS. 

SO DOES ICS. 
Cable television technology 
continues to evolve. New oppor-
tunities place new demands on 
suppliers. That's why we've creat-
ed the ultimate full-service cable 
distributor. Itochu Cable Services. 
iCS unites the proven resources of 
VueScan, Cable TV Supply, 
Kelly Cable Services, and Eix 
Communications to provide the 
full range of products and repair 
services for the entire cable and 
satellite communications industry. 

• iCS is the world's largest 
stocking distributor of GI products, 
including the next-generation 
MPEG-2, and is authorized by GI to 
repair warranty and non-warranty 
converters. 

• iCS promotes a full selection of 
the best in CATV industry products. 

• Backed by the worldwide resources 
of the Itochu Group, iCS operates 
distribution and service centers 
throughout North and South America. 

The ultimate cable supplier 

iCS 

Sales 
Deerfield Beach, Florida 
800-327-4966 
Carson, California 
800-222-0052 
Cleveland, Ohio 
800-858-0830 
Denver, Colorado 
800-728-9887 
Atlanta, Georgia 
800-787-2288 
Mt. Laurel, New Jersey 
800-817-4371 

Repair 
Prospect Park, 
Pennsylvania 
800-352-5274 
Milwaukee, Wisconsin 
800-555-8670 
Deerfield Beach, Florida 
800-865-3692 

International 
Sales & Service 
Buenos Aires, Argentina 
54-1-582-9695 
Santiago, Chile 
56-2-335-2070 
Sao Paulo, Brazil 
55-11-246-9994 

ITOCHU Cable Services Inc. DX Communications 
954-427-5711 
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continued following the telephone 
industry while pursuing other in-
terests, and was invited back as 
president when new financial back-
ers realized that universal tele-
phone service, whether from large 
Eastern cities or small Western 
towns, added to the financial value 
of a long distance national net-
work. Their view, however, was still 
that this ubiquitous network would 
be pure Bell, with no interconnec-
tion to independent companies per-
mitted. 

Vail worked with the financiers 
to gain control of independent com-
panies across the country, and then 
consolidated the newly acquired 
companies into a set of regional 
Bell operating companies (RBOCs), 
which were subsidiaries of AT&T. 
At the same time, AT&T as the 
parent of the Bell companies was 
attempting to remove competition 
from its old nemesis, Western 
Union, through purchases of West-
ern Union stock. By 1911, control 
was accomplished to the extent 
that Western Union financial re-
sults were included in the AT&T 
annual report. 

Service comes first 
Enter the concept of service as 

an attribute of the telephone busi-
ness. By 1913, AT&T had grown so 
large that the federal government 
was actively pursuing anti-trust 
actions against the company, in 
the name of the public interest. In 
that year, AT&T and the U.S. gov-
ernment voluntarily entered into 
the Kingsbury Agreement as a 
compromise to continued legal ac-
tions. In return for the govern-
ment's end to anti-trust activity, 

AT&T agreed to allow independent 
companies to interconnect to the 
AT&T facilities so they could offer 
nationwide telephone services. 
This interconnection was AT&T's 
concession to the government to 
serve the public interest by provid-
ing a national telephone network 
open to anyone who provided tele-
phone service. In 1921, the govern-
ment further assisted AT&T in 
building that nationwide network 
by passing the Graham Act, which 
allowed both the Bell companies 
and the independents to become 
monopolies in their own geograph-
ic territory. This ensured that the 
new nationwide network would be 
nonoverlapping and cover the en-
tire country. Universal service in 
the name of the public interest had 
arrived. 

But was the public pleased? Not 
totally, since in 1935, the newly 
created Federal Communications 
Commission began a four-year in-
vestigation of AT&T's cost and 
pricing structure, with the concern 
that its captive manufacturing arm 
was overcharging for equipment 
sold to the subsidiary telephone 
companies, thereby allowing the 
telephone companies to show a low 
rate of return on the equipment 
they bought. 

The investigation concluded that 
the pricing and costing structure 
was fair, but the die was cast for 
similar investigations until divesti-
ture in 1982, including the An-
titrust Case of 1949-1956 and the 
second anti-trust suit in 1974. Each 
time, the Bell response was that 
the entire organizational structure 
only served to further the Bell sys-
tem aim of providing the public 

with the best possible service at 
the lowest possible price. Extensive 
legal investigations and detailed 
document retention associated with 
the legal actions made it mandato-
ry that the Bell companies main-
tain and document how the struc-
ture improved the service capabili-
ties of the companies from Vail's 
early AT&T to the present. 

So what should all this mean to 
the cable industry? Our competi-
tion in the telephony business 
doesn't just view service as a mar-
keting gimmick, or even a market-
ing tool. They are shaped and con-
ditioned by almost 100 years of 
legal battles where the strongest 
weapon for survival was to show 
how service justified the organiza-
tion. The Bell companies include 
customer service in their manage-
ment philosophy as well as in their 
marketing mix as second nature. 
While cable can talk about how it 
will exceed the service objectives of 
the local telephone company, 100 
years of conditioning will not let 
the telephone companies be easily 
beat at their own game. 

If we in cable really believe bet-
ter service is the weapon that will 
win us new markets, it is best to 
remember that our competition has 
a history of playing the same game 
and winning. We need to make ser-
vice just as much of our business 
and personal lives as they do. Win-
ning the consumer's business will 
be a tough game, and the victory 
will be ours only by our commit-
ment with actions matching the 
words. 

Next month, it's back to techni-
cal topics in this column, with a 
look at PBX and key systems. CT 
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We'll be SS7eeing you soon. 
SS7 Technology will enable cable operators to deliver total switched 

voice, data and video in the most reliable and efficient means possible. 

Don't wait, contact the experts now for help in planning your infrastructure. 

Tekelec Network Switching 919-460-5500 or www.tekelec.com 
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Wherever there's cable, there's AMP 
to manage it, terminate it, and keep it on the job. 
Wherever there's fiber or copper cable, there's AMP to add reliability and efficiency. We've got the 
broadband components today's projects demand, including innovative new products for evolving standards 
and advancing technologies. Wherever there's cable, there's AMP. 

F-connectors 
Rugged F-connectors provide superior 
- performance and reliability to 1 GHz. 

Their standards-compliant, craft-
friendly design terminates 
' quickly with industry standard 
tooling. Available sealed and 
unsealed for outdoor or indoor 

use, AMP F-connectors are designed 
to meet Bellcore and SCTE specs. 

Fiber Optic « 
Interconnection 

Devices 
From complete fiber frames to high-

performance cable assemblies, 
connectors, and splices, AMP is a 

leader in products to connect, 
organize, and protect fiber cables. 

Fiber Optic Control Devices 
AMP fiber attenuators, wavelength division 
multiplexers, and couplers offer low reflectance, 
reliability, and a wide variety of packaging styles 
for your specific system's needs. These devices can 
be packaged in convenient modules that just snap 

into your fiber frames. 
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Electrical 
Environment Monitor 
Locate and identify abnormal electrical 
environment patterns based on real-
time monitoring by AMP. Using our 

patented ACCU-SCAN 804 Electrical 
Environment Monitor, this valuable service 
can help you prevent the damage, and 
downtime, that can cost you subscribers 

and revenue. 

AMP, ACCU-SCAN, ACCU-SCAN 804 and CERTI-SEAL are trademarks. 

Coax 
Coupling Closures 
Designed for direct burial, gel-filled 
CERTI-SEAL closures protect F-connector 
splices. Their one-piece design snaps together for 
easy assembly, and to eliminate lost parts. 
Innovative centering tabs and a molded-in strain 
relief reduce the possibility of temperature-
induced movement. 

For more information, call 1-800-220-5489 (fax 717-986-7321). AMP Incorporated, Harrisburg, PA 17105-3608. 
In Canada, call 905-470-4425. On the Internet, http://www.amp.com 
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Special Report: Building tomorrow's systems today, Part 2 

MANN NG Içi 
By Laura Hamilton and Alex Zavistovich 

Last month, "Communications 
Technology" began this two-part 
special report with a focus on how 
some of the major MSOs are plan-
ning purchases so they may contin-
ue building and upgrading their 
networks. In this part, we talk to 
the vendor side and find out how 
they are positioning themselves to 
supply those MSO needs. 

s far as cable industry 
vendors are concerned, 
data delivery continues 
to create the biggest buzz 

in the marketplace. Nearly all the 
vendors contacted by Communica-
tions Technology cited Internet ac-
cess and related data service as the 
area in which they saw the great-
est interest, for the immediate fu-
ture and beyond. 

So intense is the battle for mar-
ket share in data hardware and 
network infrastructure that new 

Laura Hamilton is senior editor of 
"Communications Technology" and 
can be reached at (303) 839-1565, 
ext. 43. Alex Zavistovich is executive 
editor and can be reached at (301) 
340-7788, ext. 2134. Also contribut-
ing to research for this article was 
Editor Rex Porter, (303) 839-1565, 
ext. 31. 

companies are continually entering 
the fray. Scientific-Atlanta, for ex-
ample, is poised to deliver its latest 
cable modem entry in early 1997, 
which will use hybrid fiber/coax 
(HFC) downstream with a telco re-
turn. Another S-A introduction will 
utilize a cable plant's RF return ca-
pabilities. 

Still, not all vendors see data as 
the be-all and end-all for cable. 
Roger Magoon, vice president of 
marketing and business develop-
ment for West End Systems, cau-
tioned, "There is no a priori reason 
why data transmission will remain 
the hot topic. The real issue is ser-
vice diversification utilizing the ex-
isting cable plant. 

"Within any one area, such as 
data transmission, I expect there 
will be demands for more services 
on top of the basic transmission," 
Magoon said. Telephone companies, 
he explained, do not stop at twisted 
copper pair transmission for their 
customers; they also provide access 
and protocol conversion to net-
works such as frame relay and 
ATM. With that in mind, West End 
Systems is eyeing the cable indus-
try for products it is now selling 
into other markets—products in-
cluding frame relay, X.25 and 
ISDN access. 

Magoon anticipates "increasing 
depth in data transmission ser-
vices, with a movement to other 
services such as telephony in the 
future." Still, he concedes that the 
data phenomenon will likely re-
main at the top of the industry's 
short list of hot technologies "for at 
least the next year." 

That last sentiment was echoed 
by Bill Brobst, director of public re-
lations for Scientific-Atlanta, who 
added the prediction that digital 
home communications terminals 
will begin to be deployed in volume 
"toward the latter half of 1997." 
Digital video will re-emerge as a 
major topic as deployments begin, 
he added. 

S-A's above-described cable 
modem is designed to be a low-cost 
solution for one-way operations. 
The growing demand for data ac-
cess also has led S-A to develop TV-
based Internet access in its Explor-
er family of digital set-top terminal 
products. 

Gary Granger, director of mar-
keting operations for Motorola's 
Multimedia Group commented that 
"large-scale commercial deploy-
ment of cable-based telephony and 
high-speed data equipment" means 
"in the next 12 months, everyone 
from the system engineer to the 
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vendors will be moving up a steep 
learning curve" in deploying these 
services. 

Once data products and services 
are proven in the field and cus-
tomer penetration increases, what's 
next? For John Davalos, technical 
marketing manager for Hewlett-
Packard's interactive broadband 
program, it's "defining a common 
gateway to the home." "Customer 
service and support expectations 
are very high for data services," 
Davalos continued. "Service produc-
tivity will need to increase if costs 
are expected to be controlled or 
even reduced." That means cable 
operators will need to pay greater 
attention to preventive mainte-
nance and network monitoring sys-
tems and the tools required, which 
in turn means a greater emphasis 
on training. "The better the cable 
engineer is trained, the more effec-
tive he or she will be in quickly 
troubleshooting problems remotely 
and providing quality service." 

Data drives the market 
The skyrocketing interest in 

data transmission is clearly affect-
ing vendors' plans for product in-
troductions in the coming year. 
Take General Instrument, for ex-
ample. According to Geoffrey 
Roman, vice president/general 
manager of GI's telecommunica-
tions business division, the compa-
ny expects "significant" revenue 
contributions is 1997 from the 
SURFboard product line introduced 
in 1996 to support PC connectivity 
to the cable network. "We plan ad-
ditional product capabilities in 
1997 to support a broad range of 
applications. Further, GI is inte-
grating the capability to support 
data applications such as Internet 
access into its advanced analog and 
digital set-top terminal platforms." 

Tony Ley, president and CEO of 
Harmonic Lightwaves, noted that if 
data and telephony become suc-
cessful for cable operators, his firm 
could only conclude that the indus-
try "will go on building the infra-
structure, rebuilding their systems 
next year to make them capable for 
two-way and to handle the band-
width that you need for television 
and data together up to 750 MHz." 

West End's Magoon noted that 
cable companies are responding to 

market demand for home data ser-
vices as well as business applica-
tions including leased line or LAN 
bridging. West End, which has 
been providing the WestBound 
9600 with data and voice capabili-
ties since 1995, will introduce Eth-
ernet access capabilities on its 
9604 universal subscriber drop this 
fall. 
On a "scale of asymmetry" Ma-

goon said, LAN-type traffic is the 

"The skyrocketing 

interest in data 

transmission is 

clearly affecting 

vendors' plans 

for product 

introductions in 

the coming year." 

most asymmetric, followed by gen-
eral data communications; telepho-
ny requires symmetric service. 
West End's prediction is that cable 
companies will start with 
LAN/data transmission products 
and then become more interested 
in telephony-type services. The 
company therefore provides prod-
ucts to allow cable companies to 
conveniently migrate to voice ser-
vice after getting its feet wet with 
data. 

Hewlett-Packard's first product, 
the QuickBurst Network, will 
"begin shipping in limited volume 

first quarter 1997," said H-P's 
Davalos. The product consists of a 
signal conversion system (headend 
router and modem) and the Quick-
Burst cable modem. The company's 
broadband Internet data services 
(BIDS) offers a "full end-to-end sys-
tem solution, including system in-
tegration and project manage-
ment," he added; the system is 
based on H-P's existing client/serv-
er system solutions. 

Motorola's Granger said his com-
pany is continuing "major invest-
ments in engineering, distribution, 
marketing and development for its 
CableComm technology" With the 
1996 commercial launches of the 
CyberSURFR cable modem tech-
nology by several major MSOs (in-
cluding Time Warner, TCI and 
Comcast) Granger said Motorola is 
"focused on shipping modems to 
meet market demand and continu-
ing to develop next-generation 
product capability, as subscribers 
realize the benefit of high-speed ac-
cess." 

Other companies are not only in-
vesting in the future of data deliv-
ery themselves, they're also looking 
for partners to help fully realize 
the potential of the service. One 
such is ADC Telecommunications. 
Clyde Jenkins, the director of prod-
uct management and development, 
for the company's Broadband Com-
munications Division, pointed out 
that "ADC's HFC platform is de-
signed to offer integrated video, 
telephony and data services." Be-
cause of the market demand for 
high-speed Internet access, Jenkins 
said, "ADC has increased its invest-
ment in its data development pro-
gram for the coming year, and has 
partnered with other companies, 
which will better position ADC to 
provide complete end-to-end solu-
tions for its customers." 

"Motorola and the cable industry 
are working together to help 
launch a new industry," Granger 
concurred. "At Motorola this is 
viewed as more of a strategic part-
nership than a traditional 
vendor/supplier relationship. This 
means working very closely togeth-
er to help develop products with 
the required feature sets to meet 
consumers' demands. This is a win-
win situation when we cooperate to 
bring our shared vision to reality" 
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Evolution or revolution? 
As the cable industry turns in-

creasingly to digital, data and 
telephony services, the face of the 
industry will undoubtedly change. 
In some cases the changes will be 
evolutionary. GI's Roman ex-
plains: "Many of the technologies 
to support these advancements 
are related to those now being de-
ployed. For example, the trans-
mission technology for GI's 
SURFboard is adapted from that 
used in the DigiCable product." 
Other technology, however, such 
as the media access control proto-
col for network applications, are 
being developed especially for 
these applications. 

"The biggest impact engineers 
will see," Roman added, "is the de-
velopment of platforms that are 
used across applications with ac-
companying integrated network 
management systems. This con-
trasts with the array of indepen-

dent components that comprise 
much of the industry today." 

Magoon predicts cable equip-
ment will focus more on software 
and network management sys-
tems. "Traditionally," he explained, 
"HFC transmission equipment has 
been predominantly hardware, 
with some low-level software code. 
At the opposite end are large cen-
tral office or ATM-type switches 
for which 70-80% of the effort in-
volved in their development is 
software-based. 

"Communication systems such 
as the WestBound 9600 are a long 
way from a system that is over 
90% hardware," he said. "The reli-
ability of telephone-type systems 
can be achieved by cable compa-
nies with the right products, em-
ployee skills and operational sup-
port systems." For West End—and 
ADC, for that matter—improved 
transmission performance has be-
come a central focus. Both compa-

nies are promoting orthogonal fre-
quency division multiplexing 
(OFDM) as the transmission 
scheme of the future. "We have ex-
pended considerable effort in the 
development of OFDM," Magoon 
commented, "so that services re-
quiring an efficient and robust use 
of the return path can achieve the 
high reliability and availability re-
quirements of a sophisticated com-
munications system." 

ADC's Jenkins agrees. "OFDM 
and its enhanced bandwidth-car-
rying capacity is a modulation 
technology that provides many 
benefits over the existing QPSK 
technology for delivering telepho-
ny and high speed data services." 
Other changes, he said will be evo-
lutionary, not revolutionary. "Ex-
pect to see power consumption re-
ductions, enhanced performance 
monitoring, and additional ser-
vices," Jenkins predicted. 

Those kinds of changes still go 

The industry view on modulation 

Vendors increasingly feel more robust modulation 
schemes will be needed for the services of the fu-

ture. Some are leaning toward quadrature amplitude 
modulation (QAM), some toward quadrature phase 
shift keying (QPSK) and still others feel orthogonal 
frequency division multiplexing (OFDM) is the best 
choice. As a counterpoint, here are some operators' ob-
servations on the subject. 

Not surprisingly, MSOs seem to prefer modulation 
schemes with a proven track record. Operators providing 
data delivery are focused on QAM for downstream trans-
mission. On the return path, opinions are more mixed, 
but favorite technology seems to be QPSK. The return 
path transmission choice is based on robustness, which 
most of the engineers polled found to be a necessity be-
cause of the 5-40 MHz return spectrum used for data. 

Jones Intercable's Chris Bowick would not venture a 
preference, although he predicted, "I think what you're 
going to see is a forward-path QAM methodology stan-
dardized in the future, along with return path QPSK." 
According to Bowick, Jones is less concerned with the 
modulation format as they are the interoperability. "I 
think vendors need to focus on interoperability, not just 
on the bits level, but on the RF level as well," he said. 

At Cox Communications, Alex Best said QAM is the 
preferred choice for the downstream portion, "since it of-
fers high efficiency in terms of bits/Hz." In the upstream 
portion, QPSK, orthogonal frequency division multiplex-
ing (OFDM) or code division multiple access (CDMA) are 
preferred, Best said, since the schemes offer robustness. 

Michael Harris said Century Communications Corp. is 
"still deliberating our preference. Obviously signal quali-
ty, reliability and efficient utilization of bandwidth are all 

essential criteria to be considered." Initially, said Harris, 
robust but less efficient schemes "will give us ample ca-
pacity and the ability and time to improve the character-
istic of our return paths." Harris predicted the company 
will migrate toward more sophisticated modulation tech-
niques as the business progresses. 

Jim Chiddix of Time Warner echoed the sentiments of 
most engineers polled: "We like to get as many bits per Hz 
as possible and still get reliable service." According to 
Chiddix, all of Time Warner's services use QPSK up-
stream. As for the signal from the headend, "Motorola 
modems use 64 QAM downstream," Chiddix said, "and 
we'rc using 64 QAM downstream in the Orlando Full Ser-
vice Network interactive service, too." Chiddix said he re-
mains open to hearing more about OFDM on the return. 
"We're certainly interested in what we hear from people 
like ADC and West End about OFDM upstream, and the 
possibility of higher bits per Hz, but we don't have that 
system in our lab, and we've never seen it work." 

Regardless of the means of transmitting data from 
and back to the headend, most engineers agreed that 
some degree of filtering may need to be done to ensure a 
cleaner signal. A data stream interrupted by ingress 
means lost data, which ardent "webheads" will not tolerate. 

Bowick noted that passive filtering may be a short 
term necessity. "If you find a suspected ingress path you 
can filter that path—whether it be a home or branch or 
whatever—on a selective basis." Longer term, Bowick 
sees cable modem vendors finding a way to "get smarter, 
to have modems capable of monitoring the return path, 
and ensuring that they're using viable spectrum, or are 

(Continued on page 28) 
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back to a fundamental need for im 
proved network reliability. Alan 
Amato, manager of applications en-
gineering for Times Fiber Communi-
cations, concluded that industry 
changes are essentially related to 
the system reliability. "That is," he 
elaborated, "how can a cable opera-
tor provide for continuous power to 
its system?" 

For Amato, the cable industry is 
"looking to provide continuous relia-
bility like we have in telephone sys-
tems right now—to provide service 
99.99% of the time. One of the ways 
that Times Fiber has been respond-
ing to that is the use of different 
types of powering schemes for our 
customers. We've made some non-
traditional cables to assist in power-
ing cable systems in a more reliable 
way." 
A similar sentiment was held by 

Harmonic's Ley, who, like other 
polled, stressed the value of network 
management in cable. "Today, (cable 
operators) let the customers call in 
when the network goes down. That's 
all right when you're paying $1 a 
day for television. It's not all right 
when you're working at home with 
your 10 Mbps modem and your tele-
phone on the same circuit and the 
system goes down for a couple of 
hours. You're not going to be very 
happy." 

Whether industry changes come 
incrementally or all at once, MSOs 
and vendors alike agree that come 
they will. They must, for cable to re-
alize the revenue potential of data 
transmission. And when the data 
craze has finally transformed cable 
technology, it will have opened a 
doorway for interactivity, telephony 
and any other two-way service the 
industry's technical minds can de-
vise. 

The digital push 
Even though it may sometimes 

seem that the issue of high-speed 
data over broadband nets over-
whelms any other topic of interest 
in cable engineering conversations, 
there are of course other issues the 
industry will continue to tackle over 
the next year. 

Digital is one of those issues. 
With direct broadcast satellite 
(DBS) and the wireless industries 
already touting the wonders of digi-
tal video and consumers responding 

From the purchasing ranks: 
Interview with an MS0 purchasing VP 

Ricently, Communications Tech-
ology met with Shelbie Berry, 

vice president, materials and pur-
chasing, at The Jones Co. (formerly 
Jones Intercable). She discussed 
how that company, as one of the 
major U.S. MS0s, handles purchas-
ing in the cable telecommunica-
tions arena. 

"Due to our restructuring and 
processes for the material selection, 
the old traditional role of purchasing 
products in the cable industry is ex-
tinct at Jones," she said. 

So what is the new focus in pur-
chasing? Berry listed it as entailing 
the following main points: 1) "Total 
cost" evaluation of products and pro-
cesses; 2) planning and forecasting 
nationally; 3) standardization of ma-
terials, which means decreasing ven-
dor base and increasing internal 
flexibility; 4) increasing contract / 
blanket orders; 5) team selection of 
product and vendor (includes techni-
cal engineering, new business devel-
opment, purchasing, marketing, 
marketing, etc.); 6) attending shows 
and viewing product demonstrations 
as a group; 7) purchasing centraliza-
tion; 8) establishing Jones Distribu-

tion Centers; 9) developing quality 
request for proposals (RFPs) and 
contracts that fully define requests 
and agreements and decrease mis-
understandings, legal time, etc.; 10) 
strong vendor teamwork and im-
proved relationships; 11) stream-
lined integrated on-line information 
processes. (Jones is implementing 
on-line software where anyone at 
corporate or at the system level can 
look at inventory open purchase or-
ders, product history/usage, order 
status, vendor performance, etc.) 

Berry said that Jones purchasing 
approach is moving away from the 
following: 1) clerical/order placing 
functions; 2) non-value-added func-
tions; 3) distributors and higher 
prices; 4) vendor deals at system 
level; 5) spreading business to too 
many vendors that results in higher 
costs; and 6) high inventory levels at 
each system location. 

Berry added that Jones is trying 
to work with vendors as a "business 
partner" whereby each supports each 
other and thereby both companies 
grow. She also said Jones wants to 

(Continued on page 30) 
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(Continued from page 26) 
able to move to viable spectrum in 
the event of ingress." Currently 
available modem technologies are 
also moving toward that kind of fre-
quency agility, Bowick said. 

Filtering at the home will become 
prevalent as we begin offering two-
way services, said Best. "It offers a 
simple quick-fix to the ingress issues 
that predominately occur in the 
home's internal wiring." Filtering at 
the headend offers no solution to this 
problem, Best noted. Harris agreed 
that a very high percentage of leak-
age/ ingress comes from within the 
customer premise, and that passive 
filtering is therefore necessary. "(It) 
is the closest thing to a "silver bullet" 
we have at this time," he said. Active 
filtering in hardware and software 
will only help to improve the overall 
performance, Harris noted. "Our 
major focus is to eliminate the inter-

ference at its point of entry" 
Filters or no, there is still no sub-

stitute for a well-managed system. 
As Chiddix pointed out, "The most 
demanding of all services is voice: 
you can't do a resend if you lose voice 
information." According to Chiddix, a 
large number of telephony customers 
use Time Warner's HFC network in 
Rochester, NY—a system which uses 
no high-pass filters. 

"That's a well-managed, well-
run cable system," Chiddix said. 
"While there isn't zero ingress, it's 
an issue they've paid attention to 
for quite some time." Filters are a 
tool for fighting ingress, he ac-
know-ledged, but he noted that "it 
can be wasteful, operationally com-
plex and limiting to shotgun a 
high-pass filter at every subscriber 
drop. I think our experience in 
Rochester proves that a well-run 
system doesn't need to have that 
kind of filtering installed." —AZ 
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with dollars for digital, it's a given 
that cable MSOs will roll out more 
and more digital offerings in 1997. 

Cable vendors say they are well 
at the ready to supply those needs. 
And, as digital communications ter-
minals are expected to be deployed 
in volume toward the latter half of 
'97, some vendors predict that will 
add fuel to the interest in digital. 

"We believe digital video will re-
emerge as a major topic as (termi-
nal) deployments begin," said S-A's 
Bill Brobst, "It's a major offensive 
tool in fighting DBS and other com-
petition." 

H-P's John Davalos also predict-
ed that compressed digital video 
and the deployment of digital set-
tops would be topics on the tip of 
the industry's tongue and said, 
"Once these products and services 
are proven in the field and customer 
penetration increases, defining a 
common gateway to the home and 
home networking will be the next 
step in bringing convenience, lower 
costs and greater ease of use to sub-
scribers." 
He added that "vendors will be 

challenged to keep the user inter-
face of very complex, digital tools 
simple and easy to use." 

Cable's suppliers say they're beef-
ing up the digital technology they've 
introduced recently, but you also can 
expect to see a flurry of new prod-
ucts as well. 

"GI's digital products, introduced 
in volume in 1996, will undergo fur-
ther development in 1997," said the 
company's Geoffrey Roman. He cited 
GI's SURFboard product as one unit 
that will continue to evolve to in-
clude configurations that comply 
with the forthcoming MCNS stan-
dard. Roman also said to watch for 
GI's digital set-tops to get real-time 
return options as well as the ability 
to support two-way data services. 
(The company's advanced analog 
set-tops will get similar capabilities 
as well.) 

Harmonic Lightwaves' Ley said 
the company is in the throes of 
heavy R&D work on new digital 
products and the industry should 
expect to see some of the fruits of 
this research unveiled sometime in 
1997. 

While S-A will continue to supply 
both analog and digital in the next 
year (both in the same system 

From the purchasing ranks 
(Continued from page 28) 

visit vendors, especially the man-
ufacturing locations, in addition 
to having the vendor meeting 
them at Jones' facility. Of course, 
the company expects to meet with 
vendors at the major shows as 
well. 

"We want to get away from 
feeling that a salesman calls on 
us to meet his quota," she said, 
"Getting the order is only the 
first step. Having Jones receive 
the product on time and then ex-
periencing a successful installa-
tion with positive results, cus-
tomer service training and techni-
cal support are the required addi-
tional steps," she adds. 
CT also asked Berry to detail 

Jones' preferences for working di-
rectly with a cable telecommuni-
cations vendor's sales staff. What 
follows are her comments. 

CT: How much time would 
you expect to spend with a 
salesperson during his or her 
presentation on products? 

Berry: In our industry, most 
products have to fit a "technical 
need" first, then if/when the tech-
nical need is identified, we as a 
company select the best vendor(s) 
based on technical, quality ser-
vice, vendor performance to in-
clude sufficient communications 
and on-time delivery, availability, 
vendor financials, capacity, prod-
uct support, training, flexibility, 
freight, follow-up, cooperation, in-
ternal process/ support, reputa-
tion, payment terms, and a com-
mitment to future/improved R&D, 
which ensures continuous im-
provement, upgrades, and/or mod-
ification. 

Once this process is applied, 
we would spend "whatever" time 
is required to review a vendors 
product... several sessions at 3-4 
hours each on products that in-
clude processes, software/hard-
ware performance, and higher 
level of technical analysis. If it's 
to review commodity type items 
that are mass produced, specs are 
established, etc., it would be 
much less time. We do not need a 
4-5 hour presentation on "more of 
the same." 

CT: If a salesperson at-
tempts to set an appointment 
with your staff, but the compa-
ny or products are not in the 
approved "buyers guide," what 
do you say to him or her? 

Berry: We try not to waste our in-
ternal resources time as well as the 
vendor's. But we have to be careful 
and not turn away a source that can 
offer a product that is needed. There 
is no "set" and "predetermined" poli-
cy on this issue. We do not need an-
other light bulb supplier! Depending 
on the product, the "need" for anoth-
er vendor, and the priority for re-
questing our technical group, time to 
approve another part, we would 
probably request a catalog/profile 
sheet and/or general information 
about the vendor and product. Once 
received, we would determine with 
appropriate internal sources if it 
should be pursued. If the vendor or 
product has potential, we would keep 
in touch and pursue it when appro-
priate. If it is another distributor try-
ing to sell more of the same, we 
would discourage any further dialog. 

CT: How would a new compa-
ny best approach Jones purchas-
ing in able to introduce itself 
and new products? 

Berry: Call the purchasing man-
ager and request an appointment. 
Our department has been restruc-
tured and has the staff qualified to 
prescreen any basic commodity, 
products or service and/or determine 
if it should be forwarded to other in-
ternal associate or department. Nit 
is high-tech, we only prescreen with 
technical support from our engineer-
ing department. 

CT: How often do you expect 
salespeople to contact your peo-
ple in the field to make sure 
there are no problems with the 
product and its delivery? 

Berry: Unfortunately, we have a 
variety of preferences on this issue 
from the field. Some of our field as-
sociates only want to see the vendors 
if/when they have a need. They may 
not ever want the salesperson to 
contact them. However, some system 
associates want periodic visits. We 
encourage our system associates to 
always relay problem issues immedi-
ately, not wait for a salesperson to 
call.—LIT, RP 
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thanks to HFC), the company's 
Brobst commented, "Digital will 
begin to be deployed in 1997 for a 
certain segment of subscribers that 
want the choice, selection and cus-
tomization that only digital com-
pression can provide." 

S-A, which has already put in ex-
cess of $50 million into digital de-
velopment efforts and early trials, 
will continue to invest in the tech-
nology in '97, said Brobst. 

Conclusion 
It obviously would be a gross 

oversimplification to imply that 
high-speed data delivery over 
broadband networks and the won-
ders of digital technology are the 
only topics racing through the col-
lective cable engineering communi-
ty's mind. But as the industry's 
technical side approaches the chal-
lenges of the upcoming year, both 
network engineers and cable ven-
dors tend to agree that the industry 
spotlight will continue to shine di-
rectly on data, with digital issues 
getting a fair amount of play as 
well. CT 

Beep, beep: It's the info superhighway 

In a raucous carnival atmosphere complete with pyrotechnics, explo-
sions and cartoon characters come to 
life, Time Warner Cable of Northeast 
Ohio introduced the first commercial 
launch of the Road Runner on-line 
access service in the Akron-Canton 
area. 

The September 10 event rein-
forced industry observers' contention 
that data delivery is the hottest 
technology in the market today, rep-
resenting a large (but admittedly as-
yet-unmeasureable) new revenue 
stream for cable operators. 

Following only a scant two weeks 
later, Continental Cablevision Inc. 
announced that its own high-speed 
Internet access service, dubbed 
"Highwayl," was available commer-
cially to homes in the Boston-area 
communities of Needham, Wellesley 
and Newton, as well as Jacksonville, 
FL. 

The Akron-Canton area was se-
lected for the Road Runner launch, 

according to Time Warner CEO 
Joseph Collins, because Time 
Warner has invested some $120 
million since 1992 to upgrade the 
3,000 mile plant to HFC, "to allow 
high-speed data, increased capacity 
and future telecommunications ap-
plications." 

The Internet delivery platform 
selected for the Akron launch is 
Hewlett-Packard's BIDS server com-
plex, connecting multiple servers or 
software modules through an ATM 
or FDDI switch. The server complex 
includes the Broadband Internet 
Server as well as the company's 
Subscriber Management Server, 
Content Management Server, Oper-
ations Management Server, and Se-
curity and Firewall Server. 

At the subscriber end, Motoro-
la's CyberSURFR cable modem 
product connects via standard 10 
Base T Ethernet interface to any 
PC or Macintosh system running 
TCP/IP protocols. The downstream 

- 

ir QPSK 

BROADBAND 

Selecting an HFC platform has suddenly become a pretty easy 
choice. With double the bandwidth efficiency of even the best QPSK-
based systems, ADC's HomeworxTM access platform uses OFDIV1 modulation 
to deliver twice the service capacity. This means you can serve more 
customers and generate more revenue with the same amount of bandwidth. 
And by placing each DSO on a separate RF carrier, OFDM also provides 
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ata rate is 27 Mbps; upstream, 
he rate is 768 kbps. 
Time Warner selected Microsoft's 

ntemet Explorer 3.0 as the web 
rowser software. Explorer also is 
ompatible with plug-ins designed to 
etscape Navigator's proprietary in-
arface. Road Runner includes hot 
nks to local Web sites including The 
Jniversity of Akron, Kent State UM-
ersity, the Cleveland Indians and 
he Ohio Governor's Office of Devel-
pment (Ohiobiz.com). Access to 
'nine Warner's Pathfinder and on-
me publications of the Time, Inc. 
mpire are included in the premium-
ier package. 
The Roadrunner launch also is 

art of the cable industry's ambi-
ious "high-speed education connec-
ion" initiative introduced this past 
ununer by the National Cable Tele-
ision Association. Time Warner 
;able has committed to supply free 
toad Runner service and one free 
able modem to each kindergarten 
nrough 12th grade public and pri-
ate school in the upgraded Akron-

Canton service area. 
Next roll-outs for the service are 

slated for the New York towns of 

"These Internet 
access launches 
are proving 

industry observers 
right about the 
appeal of the 
technology." 

Binghampton, Elmira, Corning, and 
San Diego. (The latter will use Toshi-
ba modem products.) 

Asked about the potential market 
for Internet access service, Steven 
Fry president of Time Warner Cable 
in Northeast Ohio, said, "The fact is, 
we already have more than 400 cus-

tomers on line, and more than 1,000 
have placed their names on a wait-
ing list before we've even geared up 
our sales effort." 

Preliminary marketing efforts for 
Continental's Highwayl have yield-
ed 200 residential subscribers; the 
company says its has taken orders 
from some 2,000 potential sub-
scribers. Continental's greater 
Boston service will use the LCP two-
way cable modem from LANcity. 
General Instrument's SLTRFboard is 
earmarked for the Florida market, to 
enable the company to offer High-
wayl in areas where the cable plant 
has not yet been upgraded for bidi-
rectional service. 

These Internet access launches 
are proving industry observers right 
about the appeal of the technology 
Whether it will catch on, and with 
whom, is another matter. Neither 
Canton Mayor Richard Watkins nor 
Akron Mayor Don Plusquellic—both 
of whom were on hand at the Road 
Runner launch—are computer liter-
ate. —AZ 
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superior resistance to narrowbancl interference, 
especially common in the upstream bandwidth. 

So, if you're considering HFC for both current and 
future residential service deployment, why sail with half 
a solution? For more information on how Homeworx can 
broaden your bottom line, call us at 800 366-3891. 

Reader Service Number 147 

Telecommunications 
A Broaderband of Solutions 
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VIDEO COMPRESSION  
By Masood Parvaresh 

ATM, MPEG-2 and QAM 
bree core technologies, 
asynchronous transfer 
mode (ATM), the Moving 
Pictures Experts Group 

ISO standard for compressed video 
(MPEG-2) and quadrature amplitude 
modulation (QAM), may in the near 
future enable fully interactive ser-
vices through the set-top box. MPEG-
2 will in at least part of the network 
be transported via high-bandwidth 
ATM technologry. QAM is a front-run-
ner to become the main form of mod-
ulation for transmitting signals to 
the set-top, while either QAM or 
quadrature phase shift keying 
(QPSK) is likely to be used for the re-
turn path from the home to the ser-
vice provider. 

The combination of ATM switch-
ing and MPEG-2 transport makes 
sense technically and economically. 
With virtually unlimited bandwidth 
available on demand, ATM provides 
interfaces to transmission speeds 
from 1 Mbps up to 1 Gbps, and can 
carry video, audio or data over long 
distances. Its low latency makes it 
suitable for time-sensitive transmis-
sions such as video and audio. 

Masood Parvaresh is a system engi-
neer with TV I COM International 
Inc., in San Diego. 

MPEG-2 has emerged as the stan-
dard for compressed video and audio 
for domestic satellite and cable. It 
takes into consideration how TV 
frames interlace, and reproduces full-
screen, broadcast-quality video and 
sound. Direct broadcast satellite 
(DBS) services now broadcast in 
MPEG-2 compressed video and 
audio. With increased production, the 
cost of set-top boxes that can decode 
MPEG-2 transmissions will come 
down. 

To enable interactive services to 
the set-top box using these core tech-
nologies, several technical issues 
must be examined. How does ATM 
support the transport of MPEG 
video? How should MPEG be 
mapped into ATM cells? These issues 
and others are discussed herein with 
the aid of a simple interactive video 
scenario shown in the accompanying 
figure on page 36. 

This illustration presents two sce-
narios for digital video transmission. 
The first scenario is a one-way broad-
cast from a DBS; it is not interactive, 
and is presented here for comparison 
purposes. A modulated MPEG-2 
transport stream (TS) is received 
from the DBS, demodulated at the 
headend to recover the MPEG-2 
packets, then decrypted and demulti-

plexed into separate program 
streams. From these program 
streams, a new MPEG-2 TS is en-
crypted in a different encryption 
scheme according to the cable opera 
tor's requirements. The MPEG-2 TS 
is then modulated, using QAM, into 
6 MHz channel on the hybrid fiber/ 
coax (HFC) network from the head-
end to the home. 

The second scenario is an interacl 
tive, two-way transmission originatJ 
ing from the service provider's video 
servers to the headend via a core 
ATM network. The video servers' ro* 
is to provide the storage and play-
back of video data, and to respond 
subscriber requests such as pause, 
fast forward, etc. The servers enca 
sulate a nonencrypted MPEG-2 pro-
gram stream into an ATM virtual 
channel that is routed to the headei. 
by the ATM switch. 

The ATM virtual channel is re-
assembled at the headend recovel 
the MPEG-2 program stream. A ne 
MPEG-2 TS is created from selected 
program streams, encrypted, retimed 
at the headend by adjusting the pro-
gram clock reference (PCR) to com-
pensate for timing errors that the 
ATM network may have introduced, 
and then QAM modulated into a 6 
MHz channel over HFC. 

Looks great, less filling: A look at this month's cover 
It sounded like a great idea at the 
time: To illustrate the quality of digi-
tal video compression on the cover of 
this issue of Communications Tech-
nology, how about comparing a frame 
of uncompressed video to the same 
frame of video processed with MPEG-
2 compression? After all, MPEG-2 is 
supposed to free up memory in a digi-
tal video server by compressing 
source material, with no visible 
degradation of image quality We'll let 
our readers judge for themselves! 
Great idea! 

Great idea, that is, until we tried 
to make it work. It turns out that al-
most any video production house can 
grab a frame of uncompressed video 

for a still file. A variety of companies 
can compress video with MPEG-2. So 
far, so good. 
When it came to grabbing a frame 

of MPEG2 compressed video and pre-
senting it as a digital file for graphic 
design, however, that was another 
matter. It seemed like only two or 
three people on the planet knew that 
secret, and they all either had other 
plans or weren't feeling very well. 

Otherwise, we were all set. Hap 
Heubusch of Screen Sense Produc-
tions in McLean, VA, had shot a Be-

-tacam SP video of the bottle, and 
Rick Powell of Vela Research in 
Clearwater, FL, had used Vela 
MPEG-2 compression to process the 

video at 10 Mbps, then posted the file 
on the company's homepage 
(www.vela.com) in their outgoing 
FTP directory. Unfortunately, Vela 
had no frame-grabbing software, so 
once we transferred the file we were 
on our own. Completely. 

Enter Savage Bell, at IBM's Digi-
tal Video Services Division in Atlanta 
(interactive@vnetibm.com). Bell and 
Jon Vogt, a software compressionist, 
used a Targa 2000 board on a Macin-
tosh Power PC connected to a Beta-
cam SP video deck to capture a com-
posite analog signal for an uncom-
pressed still image. 
IBM had some concerns, however, 

(Continued on page 36) 
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Agile Demodulators 
Be wise... and choose from our family of agile demods. 

WHO offers the greatest selection of agile 
We demodulators in the industry? 

VIDEOTEK 

WHO is the largest agile clemod supplier in 

gNorth America? 
VIDEOTEK 

gWHO offers a full range of versatile features? 
VIDEOTEK 

WHO combines premium quality &. intelligent 
we design with smart prices? 

VIDEOTEK 

eWHO offers a FREE 30-day trial? 
VIDEOTEK 

With two new choices in agile demodulators, you have more reasons 
than ever to choose Videotek. At half the price of our competition, this 
foursome of demods with full front panel control, brings in up to 192 
channels and has features that include Pro channel, zero carrier 
pulse, synchronous and envelope detection, simultaneous stereo and 
SAP capabilities, plus two baseband outputs. 

Two of the models, the DM-192 and DM-154 have been 
specifically designed for FCC compliance testing. For other 
applications, the DM-145 and DM-141A round out our product family. 

Innovation in agile demodulators has been our specialty for two 
decades, making Videotek the wise choice. 

Premium Quality, Intelligent Design, Smart Prices... That's Videotek. 

Call today to take advantage of our FREE 30-day trial or to receive a copy of the white 
paper report "Agile Demodulators in the Cable 'IV Industry." Contact Joy Bozeman at 
l -WO-800-5719 or e-mail your request to 104472.577@compuserve.com. 
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High-speed physical synchronous 
optical network (SONET) interfaces, 
OC-3 (155 Mbps) and OC-12 (622 
Mbps), are available for ATM. These 
interfaces aggregate a number of dig-
ital streams into a single physical 
channel. ATM allows dynamic alloca-
tion of bandwidth where needed and 
deallocates it when not used. 

Because ATM is a wide area net-
work (WAN) protocol, the servers 
may be located at a distance from the 
headend. ATM can switch an on-de-
mand application from the servers, 
also allowing new servers to be added 
for additional customers and services. 
At the headend, the SONET rates of 
155 or 622 Mbps are converted to 

27 Mbps for the downstream chan-
nel. 

The servers also assign program 
identifier (PID) values for program 
maps, video and audio elementary 
streams. These PID values are 
remapped so they are unique within 
the new transport stream. A program 
map table is constructed and used to 

ATM technology in interactive networks 
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Server 

Server 
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Looks great, less filling 
(Continued from page 34) 

about the color matching on the 
videotape and the compressed file re-
trieved from the Vela Research home 
page. They made the decision to com-
press the source videotape again at 
their headquarters. IBM's Lenny 
Shldrenko encoded an MPEG-2 video 
stream at 9 megabits per second on a 
C-Cube compression engine, and de-
coding it on a Vela Research MPEG-2 
decoder card. 

Vogt then used the same computer 
setup, connected to the Vela MPEG-2 
decoder card outputting a composite 
digital signal, to capture the MPEG-2 
still image. The resulting still images 

were converted to EPS (Encapsulated 
PostScript) format and saved to a 
Hewlett-Packard 650 MB CD-ROM 
for use in the final graphic design you 
see on the cover. 

Bell noted that better images 
could have been captured from the 
component outputs on the Betacam 
SP deck and the Vela card, but IBM's 
Vela card is only capable of composite 
outputs. In fairness to the MPEG-2 
stream, Bell and Vogt opted to use 
the composite output on the Betacam 
SP deck. 

Remember both the compressed 
and uncompressed images had to be 
saved as EPS files to be manipulated 
by Communications Technology's 
graphic designers. EPS files are 

themselves compressed, so what 
you're seeing on the cover is not the 
same as comparing video quality 
from, for example, two video moni-
tors. Also, video image resolution is 
72 dots per inch (dpi), while typical 
print image quality is 300 dpi; both 
images, therefore, are understandably 
grainy. Color was moderately adjust-
ed at the print design stage. 

Our thanks to Screen Sense Pro-
ductions, Vela Research and IBM Dig-
ital Video Services for their help in 
realizing this cover concept. 

Oh, one last thing: If you guessed 
that the bottle on the left was com-
pressed using the MPEG-2 algorithm, 
you guessed correctly. Drinks are on 
us. —Alex Zavistouich 
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drive the PID remapping function. A 
program association section (PIDO) is 
generated to provide a directory of 
services on the TS by listing each ser-
vice by MPEG program number and 
PID of each program map section. The 
program association section also de-
fines the network PID. 

The headend adds a conditional ac-
cess section (PID1) for each encrypted 
transport stream. PID1 carries the 
message that identifies the streams 
carrying entitlement management 
messages (EMMs). EMMs, assigned at 
the headend, must be uniquely ad-
dressed to each set-top and define ac-
cess rights for each customer. 
When the MPEG-2 payload is en-

crypted to the cable system require-
ments before transmission from the 
headend, encryption key information 
is inserted to entitlement control mes-
sages (ECMs). Forward error correc-
tion (FEC) also is applied to the 
MPEG-2 TS to protect against data er-
rors that may occur during transmis-
sion over the HFC network. 

Using this scenario, broadcast and 
video-on-demand (VOD) are transmit-
ted in one format only—MPEG-2— 

from the headend to the set-top. This 
simplifies design of set-tops to receive 
AAL5 services via MPEG-2, whether 
originating from a satellite or from 
servers. Another advantage is that the 
MPEG-2 TS uses less overhead than 
ATM. With this scenario, channel 
bandwidth is used more efficiently. 

For full service interactivity, 
MPEG-2 TS packets must be mapped 
into ATM cells at the headend. ATM 
supplies the switching necessary for 
full interactivity, while MPEG-2 
transports the compressed video and 
audio into the home at a lower cost. A 
cost-effective solution, then, is to use 
the ATM switch at the headend, and 
MPEG-2 transport for delivery from 
the headend to the home. 

If ATM packets also were used 
from server to headend to home, re-
assembling each program stream into 
MPEG-2 TS packets would be com-
plex and very expensive. The seg-
mentation and reassembly (SAR) 
function that extracts and then 
remaps the MPEG-2 TS from ATM 
packets would be needed not only at 
the headend but also in each set-top 
box. Because the SAR chip set is ex-

"I JUST CONNECTED 
DISNEY TO CHANNEL 
32 WITH THE TOUCH 

OF AN ICON..." 

pensive, the cost of set-top boxes 
would need to be increased. Also, 
using ATM requires more bandwidth 
since its overhead is 10%, compared 
to MPEG-2's 2%. Mapping ATM into 
MPEG-2 TS at the headend limits 
the expense. 
When a viewer requests a film 

through an interactive VOD service, 
the viewer expects guaranteed band-
width and error-free, low-delay trans-
missions. The main potential for er-
rors and delay is cell loss or cell-delay 
variation (jitter). 
MPEG-2 packets, comprised of 

188 data bytes, and ATM packets, at 
53 bytes per cell, do not map neatly 
into one another. If a cell boundary 
is exceeded while mapping MPEG-2 
TS packets into ATM packets, it is 
incomplete; incomplete cells repre-
sent lost data, and the results can 
be signal degradation, jitter or pic-
ture breakup. When the transport of 
ATM cells is delayed in a switch or 
elsewhere in the network, the re-
sulting jitter can degrade or freeze 
the signal. 

Mapping MPEG packets into ATM 
packets can be done in several ways. 
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In 1988, the International Telecom-
munications Union designed the 
ATM cell format with a 48 byte pay-
load and a 5 byte header. The ATM 
Forum defined the ATM adaptation 
layer (AAL), the complex top layer pro-
tocol that packages a variety of higher 
level traffic, into 48-byte ATM cells. 

Five different AALs are available: 
AAL1, AAL2, AAL3, AAL4 and AAL5. 
In Europe, AAL1 is used for synchro-
nous residual time stamp (SRTS) val-
ues and, in packet format, a sequence 
number (SN) and sequence number 
protection (SNP) for error protection. 
One byte supports these two functions, 
leaving 47 bytes of payload instead of 
48. When AAL1 is used, one IVIPEG-2 
TS packet (188 bytes of data), can be 
mapped into 4 ATM cells of 47 bytes 
each. AALl's efficiency is 88.68%. 

The drawbacks of AAL1 are that it 
does not provide CRC (cyclic redun-
dancy check) or forward error correc-
tion (FEC). Also, the number of bits 
assigned for SRTS may be inadequate 
to read on-demand applications. In ad-
dition, AAL1 was primarily standard-
ized for constant bit rate (CBR) ser-
vices such as Ti, T3, etc., not for video. 

AAL2 is for variable bit rate (VBR), 
while AAL3/4 are more software-ori-
ented and expensive. 

AAL5, sometimes called simple effi-
cient adaptation layer (SEAL), was 
originally defined for data traffic. As 
soon as an MPEG-2 TS packet is re-
ceived, the PCR value is checked. If 
there is a PCR value, then 44 bytes of 
padding are added (44 + 188 = 232 
bytes). When 8 bytes for CRC are 
added, giving 240 bytes, one MPEG-2 
TS packet maps neatly into 5 ATM 
payload cells (at 48 bytes per payload 
cell). This avoids jitter or delay. 

If the MPEG-2 TS packet does not 
carry a PCR value, it is bundled with 
the next MPEG-2 TS packet, adding 8 
bytes for CRC, which maps neatly into 
8 ATM payload cells (2 x 188 = 376 + 
8 = 384, divided by 48 = 8). This is 
a good, cost-effective way to map 
MPEG-2 TS packets into ATM pay-
load cells, while avoiding jitter and 
delay. AAL5 has an 89% efficiency. 
QAM is a bandwidth efficiency 

technology to deliver MPEG-2 signals 
to the set-top where the signals are 
then demodulated, decoded and syn-
chronized for video and audio display. 

The generation of QAM signals is 
straightforward. The information bit 
stream is demultiplexed into in-phase 
(I) and quadrature rails. Each rail en-
codes its bit stream into 2n levels, and 
limits the signals with baseband fil-
ters to limit the resulting signals to 
6 MHz bands. The filtered baseband 
signals are then multiplied by two 
quadrature tones, the sine and cosine, 
which are typically at TV intermediate 
frequency (IF), which is about 43.75 
MHz. The resultant is then summed 
together to produce a 6 MHz-wide sig-
nal centered at TV IF. 

Transport of upstream signals for 
the return channel can use either 
QPSK or QAM modulation. Because of 
sensitivity to noise from home appli-
ances or garage door openers, for ex-
ample, a very robust modulation is 
needed, and QPSK is preferred for the 
return channel. The spectrum allocat-
ed for the return channel for QPSK is 
between 5 and 42 MHz. The set-top 
should be capable of accommodating 
both QAM and QPSK modulation. 

Combining MPEG-2, ATM and 
QAM enables cost-effective transport 
of interactive services to the home. CT 
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SIGNAL SECURITY  
By Mitchell Olf man 

New signal security challenges 
ignal security in the new 
cable TV environment now 
is more complicated and im-
portant. A signal security 

choice is driven by the service agenda, 
which in turn is shaped by the regula-
tory regime. 

At various times, cable TV compa-
nies have used more or less complex 
tiering and packaging plans, depend-
ing on the regulatory environment. 
First traps, then addressable set-tops, 
have been the vehicles for signal con-
trol. Industry interest in outside-the-
home addressability periodically 
erupts in a flurry of product develop-
ment. Addressable taps and interdic-
tion are examples of two broadband 
addressable systems in this tradition. 

But fundamental changes are 
brewing. 

Encryption in digital domain 
The adoption of a digital platform 

alters the method of signal encryption. 
At the same time, dramatic consumer 
and business usage of the Internet, es-
pecially the World Wide Web, is lead-
ing cable TV and telcos into the Inter-
net access business, driving demand 
for conditional access suitable for data 
transmission, whether the TV set or 
the PC is the display terminal. 

Digital capability affects the busi-
ness context in several ways. For the 

Mitchell Olfman is president and 
CEO of Electroline Equipment Inc., 
in Montreal, Quebec, Canada. 

first time, cable TV companies deliver 
less usable bandwidth than the com-
petition. In many, though not all cases, 
DBS and switched digital video net-
works will be able to provide more ef-
fective bandwidth than cable TV net-
works. 

Also, the underlying cost of digital 
is dramatically revising the business 
case upon which addressable control 
has been built. Where in the past the 
cost of a trap approach was $10 to $20 
per subscriber, and analog set-tops 
perhaps $135 per subscriber, digital 
set-tops are a $350 to $450 per sub-
scriber proposition, for only the first 
TV set. That suggests that the finan-
cial return from digital set-top-enabled 
services should be 2.5 to 3 times 
greater than what one expects from an 
analog service, or else margins will be 
significantly lower. 
New technology, including "smart 

card" conditional access (CA), widely 
used by DBS providers, also is chang-
ing the conditional access environ-
ment. Smart cards, which are at the 
heart of renewable security schemes, 
set the stage for a move to retail dis-
tribution of decoders, a profound 
change for the cable TV industry, re-
flecting the current distribution chan-
nel for most DBS companies. 

Longer term, new CA technology 
will migrate further away from the 
network operators, and toward the 
providers of transaction capability. 
Where today the cable op or DBS 

provider controls access, in the future 
financial or transaction entities such 
as MasterCard and Visa, or Wal-Mart 
and Nordstrom, may control access to 
certain services. In the meantime, the 
growing popularity of the World Wide 
Web and the Internet may be extend-
ed to the TV set itself, creating a new 
class of appliances that are designed 
to enable Internet and web access 
right from the TV screen. 

Retail model for security 
All of these developments point to a 

fundamental change: Where an indus-
trial model had prevailed, a new retail 
model ultimately will dominate. 

In the industrial model, decisions 
are made on behalf of consumers, and 
implemented by the network, sand-
wiched between the content and the 
consumer. In the retail model, con-
sumers make the decisions, and more 
of the control moves toward the ex-
tremities of the network (programmer 
uplink and customer terminal). Where 
the network was the locus of control, 
in the future the consumer will be the 
locus of control, especially as more ser-
vices migrate to a standards-based, 
open model. The Internet is an indica-
tor of the direction in which the indus-
try is moving, though not a model in 
and of itself. 

Competition plays a major role in 
security because all contestants now 
must worry about what new services a 
competitor may introduce, and how 
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easily that offer can be matched and 
extended. One early change is that 
signal security now is extended to in-
clude the security of voice and data 
communications from the home, possi-
bly using separate CA mechanisms. 
New services also are a part of 

every carrier's agenda. In part, that is 
a response to anticipated losses of 
market share in all core markets sub-
ject to competition. Leading US. cable 
TV companies are bracing for losses of 
up to 30% of their existing customer 
base, and executives at the regional 
Bell operating companies (RBOCs) 
privately say they expect the same in 
their core telephone markets. The 
dominant long distance carriers like-
wise will lose share as RBOCs enter 
the long-haul markets as well. 

At the same time, rate regulations 
currently in effect for major US. cable 
TV companies will end in three years, 
freeing them to roll out new video ser-
vices at competitive prices. One poten-
tial new development is a proposal 
from the US. Federal Communica-
tions Commission to allow building of 
"open video networks." 

These new video networks would 
be provided by entities not subject to 
cable TV local franchising rules, and 
would reserve two-thirds of their 
bandwidth for programming entities 
unaffiliated with the owner of the net-
work. Up to one-third of the capacity 
could be programmed directly by the 
network owner. In a sense, this pro-
posal creates a sort of common carrier 
regime for video. It remains unclear 
what shape the proposal might ulti-
mately take, but both cable TV and 
telephone companies will have the 
most to gain—and lose—if it does be-
come law. Both types of enterprises 
may find the lack of local franchise 
regulation appealing. 

Technical issues 
At the technical level, there are two 

issues. First is how to control band-
width that may be used by third par-
ties. Second is how to control analog 
bandwidth. The use of a digital termi-
nal of some type typically is seen as 
the appropriate means to provide con-
ditional access for third parties, since 
every digital terminal provides for full 
channel-by-channel control of band-
width. 

In the analog environment, full 
channel-by-channel control might be 
required if any of the analog channels 
are to be wholesaled to third parties. 

Addressable interdiction is one method 
of providing such full channel control, 
including premium and pay-per-view 
(PPV), while at the same time avoid-
ing the use of in-the-home decoders. 

Interdiction also enables preview 
services, where service can be re-
motely and temporarily activated, al-
lowing noncustomers to sample ser-
vices. At the same time, interdiction-
equipped systems can provide some 
basic lifeline level of service to non-
customers, again gaining a market-
ing and communications channel to 
all wired homes, not just current 
customers. 

Addressable taps 
Alternatively, where a third party is 

allocated a contiguous block of fre-
quency, one can attain tier control by 
using remotely switched (addressable) 
taps and bandpass filters. In this sce-
nario, it is possible to remotely activate 
and disable the entire block of frequen-
cies provided by several different 
providers. This approach also enables 
preview services, providing program-
ming contracts allow such previews. 

Remotely switched taps also would 
enable a network provider to provide 
a convenient lifeline service for all 
wired homes. One approach might en-
tail a low-cost over-the-air antenna 
service, in conjunction with public ac-
cess and educational channels. Anoth-
er possibility is a free access/education 
service, which generates no immediate 
revenue, but does create a marketing 
platform for upselling services. 

Two-way active networks provid-
ing telephone or high-speed data 
services also could benefit in the 
area of ingress control when remotely 
switched taps are used. Some sup-
pliers can incorporate remotely acti-
vated switches into the tap housing. 
Ingress is reduced because drops that 
are not using the return path can be 
switched into the closed position, pre-
venting all return path noise from en-
tering the network. Optionally, groups 
of drops (or each drop, depending on 
how the network is configured) can be 
remotely polled, to isolate ingress 
sources. 

Some systems will sequentially 
poll in-the-field transponders. By 
momentarily switching attenuators 
into the "on" position at each trans-
ponder, it is possible to isolate an 
ingress source by monitoring signal 
quality on a spectrum analyzer lo-
cated at a headend. CT 
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SIGNAL SECURITY  
By Claude Baggett 

The politics and dollars of 
security and access control 

here's no shortage of opin-
ions as to just how the 
cable industry should ap-
proach security and access 

control for our deployment of digital 
TV and data services. Despite the di-
versity of these opinions and the fer-
vor of their proponents, it all really 
comes down to three choices. 

Business as usual 
With this approach, you go buy a 

digital set-top or decoder interface 
(set-back) unit with a proprietary se-

Claude Baggett is director, industry 
relations, at Cable Television Labo-
ratories. 

,ynchronous 

curity system built into the silicon in 
the box. This would probably lead to 
the cheapest upfront cost for the digi-
tal decoder, and gives the operator 
maximum control of the interface. 
However, if the security goes belly-
up, or you want to add some different 
security features to accommodate 
new value-added services, you get to 
buy a whole new box. This probably 
sounds pretty good to the people who 
make their living selling boxes, but 
operationally and financially, it's a 
disaster for the cable operator and an 
irritation to the customer. This ap-
proach also ignores the instructions 
Congress included for us in the Tele-

com Act regarding the commercial 
availability of converters, without the 
security function 

Removable module 
With the removable module option, 

everything dealing with security (and 
perhaps some optional value-added 
features) goes in a removable module. 
This includes the cryptographic en-
gines for signal and control security, 
the key management system, and the 
secure signature functionality for pur-
chasing and control. In general, modu-
larity always costs more than a dedi-
cated system, but it also means that if 
any of the problems mentioned before 
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occur in your system, you can fix it by 
replacing a relatively inexpensive 
module, rather than the whole digi-
tal box. This also lets the consumer 
retailers sell the decoder units and 
lets cable maintain control of the se-
cure functionality; thus this ap-
proach is friendly to Congress and 
the Federal Communications Com-
mission, but it means you give up 
some control of the interface. By es-
tablishing an open architecture in-
terface between host devices and the 
modules, there will be multiple 
sourcing on the modules, with the re-
sulting price advantages. 
I didn't mention the current sys-

tems where the crypto-engine is in 
the host box, and the module does 
only key handling. These systems 
have been broken and are not of 
great interest. 

Hybrid of two approaches 
With the exception of the Telcom 

Act's directions regarding the commer-
cial availability of converter boxes, the 
following option may combine the best 
features of both of the previous ap-
proaches. You buy a "business as 

usual" box that has one of the open ar-
chitecture module sockets installed on 
it. So long as things are working well, 
you don't have to buy any modules. 
But when the time comes that up-
grades are needed, the insertion of a 
security/features module of your 
choice essentially disconnects the in-
ternal security circuitry and replaces 
that internal functionality with that 
contained in the module. 

While this approach may not be po-
litically compatible with the Telecom 
Act, it probably does give the opera-
tors the most options and control at 
the interface. 

Current activities 
The Digital Video Broadcasting pro-

ject in Europe has recommended a 
modular approach to security with a 
depleted-pin version of the PCMCIA 
card as the pluggable. DVB is propos-
ing to use a common security ap-
proach for all types of delivery sys-
tems in Europe. 

The National Renewable Security 
Standard Subcommittee of the Elec-
tronics Industry Association/National 
Cable Television Association Joint 

Engineering Committee is working 
on a U.S. module interface standard 
that would satisfy cable needs. This 
standard will define only the physi-
cal, electrical and logical interface 
between the module and the host de-
vice, and leaves the contents of the 
module up to the marketplace. Cable 
has rightly never felt comfortable 
with the concept of a single type of 
security system for all delivery 
media, and prefers to have compet-
ing approaches and feature sets to 
select from. 

Several other accredited stan-
dards organizations are attempting 
to document their own personal con-
cepts of how this required functional-
ity should be accomplished for TV 
and data transmission. In the end, it 
will be the MSOs with checkbooks in 
hand that establish the favored in-
dustry approach. 

CableLab's job is to make sure the 
industry knows the pluses and minus-
es of all significant options, and to as-
sist the MSOs in developing accept-
able technical and transitional strate-
gies for this very important area. CT 
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SYSTEM DESIGN 
By J. B. Anderson, C. Farlow and H. Roberts 

OFDMA vs. TDMA: 
Broadband access wars 

wo distinct access platform 
technologies have emerged 
as leaders within the con-
text of the broadband access 

marketplace: orthogonal frequency di-
vision multiplex access (OFDMA) and 
time division multiplex access (TDMA). 
Both OFDMA and TDMA represent 
valid choices as system design options. 
As might be anticipated, however, each 
approach has a number of relative ad-
vantages and disadvantages. 

At lower capacity levels, the sim-
plicity of TDMA affords some advan-
tage over OFDMA. However, as ever 
higher capacity is envisioned for 
broadband access systems, the inher-
ent scalability of the more complex 
OFDMA approach emerges as the 
dominant factor by which superior 
system performance is achieved. 
TDMA may be characterized as a 

"time domain" approach to multiple 
access in which an individual user is 
assigned a specific time "slot" during 
which a single carrier is modulated. 
This is in contrast to the "frequency 
domain" approach of OFDMA, in 
which a user is assigned a distinct RF 
carrier frequency for data exchange. 
Depending on the modulation scheme 
used, both TDMA and OFDMA can be 
rendered highly bandwidth efficient. 
The de facto modulation standard for 
TDMA broadband access is QPSK; for 
OFDMA it is 32-QAM. 

It might be argued that, because 
32-QAM encodes data at a 5 bits/sym-
bol rate while QPSK encodes only 2 
bits/symbol, the OFDMA/32-QAM sys-
tem will facilitate a far higher infor-
mation throughput and is therefore 
superior. That conclusion, however, is 
not so easily reached. Relative perfor-
mance can only be discerned by con-
sidering the total system design, in-

J.B. Anderson, Ph.D., is principal 
engineer, C. Farlow is senior project 
engineer and H. Roberts is senior 
principal engineer of ADC Telecom-
munications Inc., in Minneapolis. 

eluding factors relating to the multiple 
access technology being employed, 
such as noise immunity, achievable 
carrier-to-noise ratio (C/N), channel 
equalization, system synchronization, 
and system scalability. 

For example, in the previous com-
parison based upon modulation effi-
ciency, the information throughput ad-
vantage can only be realized if a sub-
stantially higher C/N for 32-QAM can 
be maintained to satisfy the bit error 
rate (BER) requirement. In practical 
terms, use of more efficient modula-
tion schemes will force a different set 
of system hardware design trade 
points. Also, in the particular case of 
the hybrid fiber/coax (HFC) distribu-
tion platform, more stringent require-
ments may be placed upon the cable 
plant ingress noise environment. 

Noise funneling 
TDMA exhibits some advantage 

over OFDMA in reverse channel (up-
stream) noise funneling. The TDMA 
modem transmitter (TX) may simply 
be "gated off" during intervals corre-
sponding to inactive channels, where-
as OFDMA modems will transmit full 
bandwidth spurious RF and quantiza-
tion noise whenever any single chan-
nel is active within its span. 

This is a deficiency for some 
OFDMA system designs where many 
modems may share the same sub-
band. The upshot is that there must 
be more stringent hardware specifica-
tions to reduce spurious generation, 
and greater bit resolution may be re-
quired in connection with signal pro-
cessing functions (such as fast fourier 
transform/inverse fast fourier trans-
form—FFUIFFT). A less desirable al-
ternative is to use more aggressive for-
ward error correction (FEC). 
On the other hand, OFDMA pos-

sesses the advantage of true system 
scalability. The individual channels 
that make up the OFDM waveform 
are effectively created via a "parallel 

processing" operation. A serial data 
stream containing symbol information 
for each channel is clocked into the 
FFT engine, which simultaneously 
generates all channel carriers, modu-
lated by the appropriate symbol vec-
tor. Consequently, in OFDMA, an in-
crease in system capacity requires 
only an increase in the number of fre-
quency bins associated with the 
FFT/IFFT employed for generation of 
the OFDM waveform. This is per-
formed in hardware with no required 
change in symbol rate. 

For TDMA, any increase in TDMA 
system capacity must be accompanied 
by a commensurate increase in the 
number of symbols transmitted and 
received per unit time. Thus, each 
symbol occupies a smaller time inter-
val, rendering problems associated 
with detection, synchronization, equal-
ization, and noise susceptibility in-
creasingly more difficult. 

At high capacity, TDMA can be af-
fected by a "bandwidth coherence" dif-
ficulty. Both OFDMA and TDMA sys-
tems require increased bandwith as 
capacity is increased. However, at 
some critical level, one spectral bound-
ary of the TDMA waveform begins to 
decorrelate with respect to the other, 
leading to an increase in inter-symbol 
interference (ISI) and BER. This is 
best understood as a frequency do-
main distortion that may occur due to 
accumulated reflections from imped-
ance mismatches distributed through-
out an HFC system, or perhaps due to 
multipath interference or fading in a 
wireless system. 

The OFDMA system can effectively 
accommodate such phenomena via 
channel-by-channel dynamic equaliza-
tion over the entire modem band-
width. This is especially advantageous 
on the multipoint-point upstream link, 
where each individual carrier may ex-
hibit a distinct bulk delay. (See Fig-
ures 1 and 2.) Time domain equaliza-
tion as employed in TDMA systems is 
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particularly difficult in this context, 
due to the fact that no frequency do-
main information is directly available. 
Thus, bandwidth coherence can be a 
fundamental limitation for high-capac-
ity TDMA systems. 

Error and noise 
The reduction in symbol time inter-

val that accompanies "scale-up" of the 
TDMA system leads to increased sus-
ceptibility to impulsive noise. This is 
because the symbol duration begins to 
approach that of more probable im-
pulse events, giving rise to an in-
creased probability of detection error 
(PError). If carried to the point where 
multiple bit error events become like-
ly, the FEC problem can be more diffi-
cult than in an OFDMA system at 
equal system capacity. 
A related topic is susceptibility to 

interferers. The TDMA system pos-
sesses an inherent robustness against 
narrowband (NB) interferers, due to 
the wideband nature of the modulated 
waveform. This robustness actually 
improves as the symbol time is short-
ened. OFDMA can tolerate such inter-
ference via dynamic allocation of in-
terference-free bandwidth. (That is, 
carrier tone "swapping" of DSO chan-
nels.) TDMA systems, to the extent 
that they employ FDM "stacking" of 
individual TDM sub-bands, can em-
ploy swapping in similar fashion. 
However, in this case, the "granulari-
ty" of the swap may involve significant 
waste of spectrum. 

Interferers of greater bandwidth, 
(partialband, or PB, interferers) can be 
a problem for both TDMA and OFDMA 
systems, although perhaps less so for 
OFDMA. DSO tone swapping can be 
applied effectively against PB interfer-
ers, at the expense of significant 
OFDMA system capacity. In this case, 
TDMA sub-band swapping will not 
prove effective. Consequently, BER 
will simply degrade as corrupted band-
width is increased, until at some criti-
cal point the link becomes unusable. 

Another technique to minimize 
the impact of interferers is to use an 
efficient modulation scheme (such 
as 32-QAM) within the context of 
OFDMA. This may allow for an 
ADSL-like dynamic allocation of 
bandwidth at the level of bits per 
symbol, with a quality-dependent 
adaptive degradation of modulation 
constellation efficiency to maintain 
DSO BER. While this technique is 

Figure 1: OFDMA channel occupancy 
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An OFDMA channel is typified by contiguous occupancy along the time axis, at a bulk delay that corresponds to the 
subscriber's electrical path length. Constant bulk delay "per channel" simplifies upstream dynamic equalization over 
the entire bond. 

Figure 2: TDMA channel occupancy 
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Upstream TDMA channel occupancy is typified by time domain sampling of subscriber traffic at all active electrical 
pothelengths. This occurs within a single data frame. Thus, dynamic channel equalization is rendered more difficult. 
(Note: Sample density not to scale.) 

available to OFDMA and TDMA, a 
QPSK-based TDMA system will not 
gain an appreciable advantage, due 
to the low efficiency associated with 
the TDMA modulation constellation. 

Error correction coding 
Forward error correction (FEC), al-

ternatively known as error correction 
coding (ECC), will very likely be re-
quired for both OFDMA and TDMA 
system designs. The scalability of 
OFDMA, makes it relatively easy to 
maintain a high C/N on the down-
stream link, even at high system ca-
pacity. Consequently, downstream 
ECC will probably not be required. On 
the other hand, for reasons discussed 
previously, upstream ECC will very 
likely be necessary 

By contrast, TDMA typically re-
quires both downstream and up-
stream ECC, due to the inverse depen-
dence of symbol interval on informa-

tion throughput. An efficient down-
stream ECC may be implemented 
based on a TDMA data frame that has 
been formatted to incorporate FEC 
bits. The reverse link however, will not 
have this capability. Consequently, up-
stream ECC, as is true for OFDMA, 
will have to be implemented upon a 
channel-by-channel basis. 

Relative advantages and disad-
vantages to be associated with 
32-QAM OFDMA and QPSK-based 
TDMA are summarized in the ac-
companying table on page 50. When 
weighed one against the other, 
OFDMA exhibits significant techni-
cal advantages over TDMA. Howev-
er, TDMA still has much to offer. 
TDMA enjoys a distinct advantage 

over OFDMA at low capacity because 
of the simplicity of its transport-layer 
access. TDMA also derives economy of 
scale from widespread availability of 
QPSKTDMA modem "chipsets" in, for 

48 NOVEMBER 1996 • COMMUNICATIONS TECHNOLOGY 



Do You 
Need Someone 
You Can 

Count 
On ? 

Connectors 

Housings 

Processors 

VCII's 

Stereo 

Combiners 

Antennas 

IRD Cards 

Are you hearing.... 
Lead time 6 weeks? 

Out of stock? 
If you can't wait 

call 'MAT 
800-331-5997 

Taps 

Line Gear 

IRD's 

Modulators 

Traps 

Receivers 

Pre-Amps 

Power Supplies 

800-331-5997 TIILSIIT 1601 E. Iola Broken Arrow, OK 74012 
Reader Service Number 44 



example, the wireless marketplace. 
The upshot is that low-perfor-

mance, low-capacity subscriber 
modems can be manufactured at 
somewhat lower cost using TDMA 
technology. However, where high 
system capacity is being consid-
ered, the technical challenges that 
arise may effectively nullify any 
such advantages for the TDMA 
approach. 

Furthermore, OFDMA applica-
tion-specific integrated circuit 
(ASIC) designs, suitable for use in 
large-scale system design, are al-
ready completed. Deployment of 
these ASICs may sharply reduce 
modem cost. Thus, OFDMA modems 
may not only afford a generally 
higher performance level than their 

TDMA counterparts, but also will 
prove very cost-competitive. 

There is room within the broad-
band access marketplace for both 
OFDMA and TDMA technologies. Ei-
ther scheme may be used as a techni-
cal basis for development of high 
quality broadband access platforms. 
Where large-scale and large system 
capacity are concerned, the OFDMA 
approach appears to exhibit a num-
ber of important advantages. Howev-
er, this does not necessarily imply 
that TDMA could not be successfully 
leveraged within this context. In fact, 
as demand for broadband access ca-
pacity continues to expand, an ad-
vantageous "hybridization" of these 
technologies may eventually prove 
worthwhile. 

For example, an array of mutually 
orthogonal carriers could be generated 
via the OFDMA technique, each of 
which could be accessed via TDMA, 
employing some appropriate modula-
tion scheme (likely more efficient than 
QPSK; 8-PSK, 16/32-QAM and related 
others). Use of conventional FDM may 
be insufficient in this context; to 
achieve reasonable spectral efficiency, 
true OFDM will be required. The 
"granularity" of the TDMA access 
mechanism could be implemented at 
whatever combination of distinct 
channels that makes sense from a sys-
tems perspective, such as sub-band 
swapping. In this manner, the advan-
tages of both OFDMA and TDMA 
could be combined into a single techni-
cal approach. CT 

OFDMA TDMA 

Modulation 
efficiency 

Scalability 

Noise funneling 

Bandwidth 
coherence 

Susceptibility to 
impulse noise 

Susceptibility to 
NB/PB interferers 

Forward error 
correction 

Generally amenable to efficient 
vector modulation: Direct relationship 
between modulation efficiency (bits/Hz-s) 
and required system C/N. 

True scalability: Increase system 
capacity with additional FFT/IFFT 
frequency bins. No change to symbol rate. 

E ach modem transmits full bandwidth 
quantization + spurious noise. Noise 
funneling "scale up" at high capacity. 

Dynamic, "carrier-by-carrier," DSO, 
frequency domain equalization effectively 
eliminates bandwidth coherence problem. 

Both narrowband and partialband 
interferers are compensated for via 
dynamic allocation of interference free 
bandwidth (carrier "tone" swapping). 
32-QAM affords ADSL-like adaptive 
modulation efficiency. PB interferers may 
give rise to significant loss of system 
capacity. 

Both narrowband and partialband inter-
ferers are compensated for via dynamic 
allocation of interference-free bandwidth 
(carrier "tone" swapping). 32-QAM affords 
ADSL-like adaptive modulation efficiency. 
PB interferers may give rise to significant 
loss of system capacity. 

"Channel-by-channel" error correction 
coding required on upstream only. 

Generally amenable to efficient 
vector modulation: Direct relationship 
between modulation efficiency (bits Hz-s) 
and required system C/N. 

Symbol rate (interval) directly (inversely) 
proportional to capacity scaling. 

Gate modem transmitters off during 
unused channel time slots. Upstream 
RMS noise may be significantly less. 

Time domain equalization inefficient 
in this context; no channel coherence 
information directly available for 
equalization. Fundamental limitation 
on upstream link at high capacity. 

Inherent robustness against narrowband 
interferers. Significant BER degradation 
may result where partialband interferers 
are present. QPSK not amenable to 
significant adaptive modulation efficiency 
capability. 

Inherent robustness against narrowband 
interferers. Significant BER degradation may 
result where partialband interferers are 
present. QPSK not amenable to significant 
adaptive modulation efficiency capability. 

Error correction coding required on both 
downstream and upstream channels. 
Downstream FEC based upon TDMA frame 
structure. Upstream FEC must be per-
formed "channel-by-channel." 
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By John Grothendick 

Future-proofing your last mile 

E 
ven with the ever-advanc-
i ng technology in all 
areas of the broadband 
cable network, the sub-

scriber drop or last mile remains 
the weakest link. In the past, many 
systems spent time and money on 
quality headend and distribution 
equipment, but concentrated more 
on installation quantity than quali-
ty. Drop-related problems still gen-
erate better than seven out of 10 
service calls. Unless more attention 
is paid to the quality of products, in-
stallation practices and installers 
themselves, carriage of future digi-
tally delivered services may be next 
to impossible. 

Overview 
Most advanced cable architec-

tures have driven optically delivered 
signal deep into the plant. HFC (hy-
brid fiber/coax) networks incorporate 
star-bus and fiber-to-the-feeder 
(FTF) designs that use no more than 
two to three amplifiers to feed sub-
scribers. Optical node sizes range 
from 5,000 to 500 homes or less. The 
fewer homes served by a node, the 
greater the available spectrum to 
the system users and the lower the 
level of system maintenance re-
quired. Operators positioning their 
systems in this way are preparing 
their networks for targeted, interac-
tive, digitally delivered services. The 

John Grothendick is manager of 
product development for Antec Corp. 

Digital'Vidéo 
61 Fiber Optic 
Networking 

subscriber drop will become the 
most powerful communications link 
to the subscriber. 

The new modulation techniques 
have been developed to squeeze more 
digital information into the tradi-
tional 6 MHz analog channel space. 
Schemes such as QPSK (quadrature 
phase shift keying), QAM (quadra-
ture amplitude modulation), and 
VSB (vestigial sideband) will be used 
for both the forward and reverse 
path transmission. 

This will present new system per-
formance challenges to the system 
operator, requiring that the system 
stays as transparent as possible to 
all signal transmission. Analog sig-
nals degrade on a graduated scale 
before a failure threshold is realized. 
Digitally delivered signals, incorpo-
rated in modulation formats of differ-
ent "bit-to-hertz" ratios perform at an 
optimal level until their failure level 
is reached. The more sophisticated 
the modulation scheme, the lower 
the failure threshold. Once this bit 
error rate (BER) threshold is passed, 
the information is unrecoverable. In 
the video world, an impaired analog 
signal will grow "snowy" or "ghosty" 
with increased degradation, whereas 
a digitally delivered picture will cre-
ate a tiling effect or interfering arti-
facts that ruin the picture. 

Future-proofing the drop system 
means making it transparently pass 
a 1 GHz spectrum of analog and 

DECEMBER 3-5 / STATE COLLEGE, PA 

This seminar explores fiber optic technology 
as used in HFC Networks for transporting 
analog and digital video. In addition, delivery 
of high quality, uncompressed, digital video is 
described in detail. Other topics relating to 
modern transport of video information is also 
discussed. 

For more information call 

800-233-2267 ext. 4422 
60 Decibel Road / State College, PA 16801 

digitally compressed signals and 
two-way interactive services. The 
services needed by the subscriber 
are expected to require 1 GHz of 
bandwidth by the year 2006. The 
proper choice of drop cable, connec-
tors, passive devices, drop amplifiers 
and related hardware is critical to 
the long-term viability of a drop. 
Proper installation and mainte-
nance of each component can mean 
the difference between a high-quali-
ty drop and one that will require 
maintenance once digital services 
are added. 

Performance parameters 
For drop cable, use no smaller 

than RG-6 for systems of 550 MHz or 
better. If the drop is over 150 feet, 
consider using a larger cable, such as 
RG-7 or better. Drop cable should be 
sweep tested to 1 GHz. Drop cable 
impedance should be 75 ohms ±2 
ohms or better. Avoid bending the 
coax less than 10 times its diameter. 

Try to avoid denting the cable at 
all. Changing the physical distance of 
the center conductor to the outer con-
ductor changes its impedance and 
therefore its return loss, causing sig-
nal degradation. Structural return 
loss for drop cable should be 23 dB or 
better. Proper shielding in the form 
of braid and foil also is important. 
Some cables now have very thick, 
single-seamed outer conductors that 
helps lower signal loss and loop re-
sistance. Make sure that the manu-
facturer will guarantee that this type 
of drop cable will not fatigue with 
flexing and develop stress cracks 
over time. 

Braid percentage and foil layers 
required to successfully shield the 
signal transmission will vary accord-
ing to the areas serviced. In rural 
areas, a 60% to 90% braided, foil 
wrapped drop coax may do. In more 
urban areas, a tri- or quad-shield 
product will be needed. Using this 
multi-foiled, braided drop cable is 
recommended for all areas. Remem-
ber: Drop cable shielding and return 
loss parameters degrade by as much 
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Established 1975 

as 10% to 15% when the drop cable 
is hung and is flexed. Use messen-
gered for aerial drops and flooded for 
underground. Consider this: Many 
telcos protect their underground 
drops with armoring or conduit. 
With critical services being carried 
on the drop cable, perhaps broad-
band system operators should do the 
same. 

Connectors should offer at least 
70 dB of shielding within the 5 MHz 
to 1 GHz frequency band. A circum-
ferencial seal at the port-to-connec-
tor interface is necessary in outdoor 
applications. A 360e compression 
style connector that is easy to install 
is desirable because these fittings 
offer more consistent performance 
when properly installed. Use torque 
specifications outlined by the manu-
facturer or tighten the connection an 
extra quarter turn to ensure a tight 
fit. 

Check the F-ports on all user de-
vices before installing the system 
connection. These ports may be very 
weakly attached to the device and 
will be damaged when a connector is 
tightened on them. However, make 

sure the connection is tight before 
leaving. Also check that all connec-
tions are properly sealed at the 
cable/connector interface. 

Drop splitters and passives should 
effectively pass 5-1,000 MHz and 
give 100 dB of shielding or better. 
Each passive should provide a mini-
mum 15 dB of input/output return 
loss. Purchase passives that have a 
rugged housing and backplate. For 
consistent high performance, use 
passives with printed circuit boards 
instead of free wired components. 
Make sure the circuit board is 
mounted on standoffs or equivalent 
means, attached well to the housing. 
Poor circuit grounding as well as 
substandard components will de-
crease the return loss of a splitting 
device. 

Drop passives can suffer extreme 
abuse while in the warehouse or on 
the installer's vehicle. Tossing them 
in a box or leaving them on a truck 
bed can easily damage the compo-
nents. The drop passives should be 
treated with as much care as the 
other system electronics. Remember 
that component performance prob-
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lems often don't manifest themselves 
at lower frequencies and may not ap-
pear until the higher frequency 
bands are used. 

As for subscriber amplifiers, 
choose a two-way amp that passes 
5 to 40 MHz or better on the return. 
The amp should pass up to 750 
MHz in the forward direction with 
no more than 1 dB peak/valley re-
sponse. No more than 0.5 dB and 
1 dB of total system composite sec-
ond order (CSO) and composite 
triple beat (CTB) contribution re-
spectively should be added by any 
drop amp device. 

Pay attention to these perfor-
mances because many written per-
formance specs are not accurate. 
Surge protection within the amplifi-
er will grow in importance as more 
and more of these devices are used 
in the field. 

Adequate surge protection will be-
come a huge issue as more services, 
including lifeline telephony, are added 
to the system. It may no longer be 
enough to show that the drop was 
properly bonded to alleviate opera-
tors from surge damage liability. 
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Large investments in end user de-
vices as well as the potential for per-
sonal injury dictates that additional 
protective elements be added to the 
drop network. Bonding will still re-
main the primary method of surge 
protection. Check the local codes as 
well as the National Electric Code to 
make sure you are bonding correctly. 
If possible, attach a short #12 or 
larger bond wire to the grounding 
devices installed by the local power 
company. Avoid severe bends in the 
bonding wire that would present 
extra impedances to the surge going 
to ground. 

Operators worry that even the 
best installation can be ruined by 
customers adding their own outlets. 
Even with the latest FCC regula-
tions, operators are still responsible 
for the disposition of their signal all 
the way to the subscriber device. 
Controlling home wiring may be im-
possible, but there are measures that 
can be taken to improve its quality. 
Public service announcements, bill 
stuffers and operator approved con-
tractors can educate customers as to 
the importance of using system rec-
ommended products and procedures. 

Value a good installer 
Obviously, a system can use the 

best equipment and adopt the 
highest performance practices, 
and still suffer from drop-related 
problems by not recognizing the 
value of a well-trained, highly 
qualified installation technician. 
For far too long, the installer po-
sition has been treated as an 
entry-level function in the techni-
cal operations area. Installers 
that have become proficient in 
their trade are encouraged to 
move on to other technical posi-
tions such as service and line 
maintenance tech. Quite often, 
there are large differences in pay 
between these positions, with the 
installer at the lowest end of the 
scale. The result can be a constant 
churn of installation personnel, 
with the skilled installers moving 
to the positions of higher pay, 
leaving an inexperienced and 
quite often mediocre installation 
force. 

The jobs of service and line 
maintenance technician are ex-
tremely important because they 
require further knowledge of 
broadband communications net-

"The subscriber 
drop or last mile 

remains the 
weakest link." 

works and responsibility over 
larger areas of plant. The skills 
and responsibilities needed for in-
stallation have parallel impor-
tance. The position of installer not 
only demands a proficiency in 
wiring a structure with coax, but 
also requires in-depth customer 
relations skills, knowledge of 
building construction and local 
building codes, as well as TV set, 
VCR, audio system and computer 
game setup. Knowledge of system 
design, repair and network func-
tion also should be required. 

Future installer skills will be 
needed for telephony, PC function, 
modem function and environmen-
tal monitoring systems as these 
sophisticated services come on 
line. The installer (and customer 
service representative) represents 
the system and its personality to 
the customer. The degree of pro-
fessionalism by which the work is 
done and the customer is treated 
instills a lasting impression in the 
subscriber's mind. 

Broadband network operators 
need to treat their installers with 
the same degree of respect as that 
given to the service and line 
maintenance technicians. Skilled 
professionals in installation 
should be given tangible motiva-
tions for job satisfaction. That is, 
they should be offered encourag-
ing career advancement within 
the department as well as within 
the rest of the organization. 

There is ever-increasing compe-
tition for qualified technical help 
among the old and new players in 
the broadband communications 
world. Technicians in all system 
positions are being enticed away 
from their existing companies, 
leaving operators dangerously un-
derstaffed. Those companies that 
recognize the value of having 
skilled, motivated installers using 
high-quality installation products 
and practices will help ensure 
their survival and prosperity. CT 
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Is 
ingress 

making 
your return 

path a road 
to nowhere? 

Ingress is the major roadblock to getting 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 (HP 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 

Now you can 

troubleshoot your 

system at all times. 

No matter how 

much ingress 

is present. 

forward and reverse 

sweep. In fact, 

reverse sweep 

measurements can 

be performed in real-

time — even with 

multiple users. 

So don't let ingress slow you 

down. To find out how HP CaLan's 

Sweep/Ingress Analyzer can help 

you identify, troubleshoot, and 

eliminate your ingress problems, call 

1-800-452-4844, Ext. 1749. Or visit us at: 

http://www.hp.com/go/catv 

[hp] HEWLETT 
PACKARD 
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BACK TO BASICS 
By Brian Bauer 

Troubleshooting the drop: 
A new approach for a new era 

he future of the telecom-
munications industry is 
not in traditional, one-
way analog services, but 

in broadband, bidirectional services 
requiring consistent quality and 
availability of both signal and ser-
vice. Cable operators are approach-
ing this new age from different per-
spectives and with a wide range of 
past experiences, but ultimately 
they all have the same goal—to add 
broadband and digital signals (and 
the revenues they generate) to ex-
isting network capabilities. To keep 
up with the demand for increased 
service reliability and availability, 
cable operators must take a new 
approach to network troubleshoot-
ing. As this occurs, three primary 
factors have emerged: 

Brian Bauer is senior product 
manager, integrated drop manage-
ment system, for ADC Telecommu-
nications' Broadband Connectivity 
Group. 

Figure 3: Ingress management system 
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Power and RF coax 

Coax RF coax 

power-passing tap 

• Increased urgency of sub-
scriber failure. Because of the in-
creasing amount of bidirectional 
traffic, noise funneling and poten-
tial failure have become common 
occurrences. (Noise funneling is 
the phenomenon caused when all 
legs of the coaxial plant effectively 
create a funnel into which all 
forms of ingress are fed, conse-
quently appearing at the combined 
input to the reverse path transmit-
ter at the optical distribution 
node.) As a result, when one part 
of the network fails, entire serving 
areas may potentially suffer un-
less some basic precautions have 
been taken. 
• Faster time to locate. Methods 

for fast identification can be ex-
tremely economical, minimizing 
the time traditionally required to 
roll trucks to any/all potential 
problem areas. Using remote or 
methodical testing, problems can 
be narrowed down to the feeder 
leg—if not to the drop—decreasing 

Telephony/dato 

Figure 1: Directional couplers and high 
return loss components 

Figure 2: Retail "VCR" iumpers 

Twisted-pair 

lightning protection 

i, RF switch F-cannectors 
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Advertisement 

Cost-Saving Fiber Optic CATV 
Control Systems Now Available 
On One Fiber 
Radiant Communications has announced an 
alternative to expensive leased phone lines to control 
equipment at remote locations_ Now Radiant 
manufactures a line of fiber optic data links that 
enable dark fibers to replace leased lines. Included 
are new RS232 and Manchester systems compatible 
with GI equipment, plus fiber optic systems 
compatible with SA and other equipment suppliers. 
These products are currently in use with most major 
MSO's. Radiant fiber optic mitre' systems will 
frequently pay for themselves in only a few months. 
Fiber optic data multiplexers and singlemode to 
muItimode converters are also available. 

Reader Service Number 251 

Low-Cost Fiber Optic 5 Channel 
Broadband System 
A low-cost fiber optic 5 charmer broadband system 
for applications that require more than one channel 
is available from Radiant Communications. The 
Series VL2500 transmits channels 2 through 6 via 
singlemode fiber for distances up to 40 Km. A 
multmode fiber version for college campus 
requirements is also available. A true plug and play 
system, no adjustments are required. Radiant 
supplies other low-cost AM fiber optic broadband 
systems for 24 and 80 channels as well as a 16 
channel FM system. 

Reader Service Number 252 

Fiber Optic CATV Drop Cables 
Radiant offers a full line of fiber optic cable plant 
products. The company guarantees drop cables with 
back reflections of —60dB for ultra polish ter-
minations and —70dB for angla polish terminations. 
Available from two to twelve fibers with customer 
specified node connector. Also available are fiber 
optic assemblies, couplers, fiber management 
systems and the industry's first and best low 
backreflection attenuators— both fixed and variable. 

DOVT TIE UP PROFITS 
WITH DARK FIBER 

Fiber Optic Electronic Systems from Radiant Let You 
Generate Revenue and Cut Costs. These systems are 

cost effective and can transmit up to 50Km. 
Fiber Opti .1e-Channel Baseband Video Systems for Distance Learning 
Applications with schools, direct broadcast pick-ups and remote antenna sites. 

Systems also available in bi-directional versions...two ways over one fiber 

• Fiber Optic Control Systems compatible with GI, SA and other equipment to 

replace your expensive leased phone lines 

• Fiber Optic Ethernet Systems with high throughput (up to 100MBS) and no 

distance limitations (up to 100 Km) 

• Fiber Optic Five Channel/Low Cost Broadband Systems for distance learning 

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

AGENTS 
WANTED 

OUTSIDE U.S. 
Contact Us. 

Radiant Communications 
Corporation 

-800-WOW-FIBR 
in NJ 908-757-7444 • FAX 908-757-8666 
Internet Acklress:www.RadiantCom.Com 

P.O. Box tsoi • ouun riainneiu, 1NJ viuov u.a.m. 

Reader Service Number 253 
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wear and tear on technicians. 
• Shorter time to repair. Often 

referred to in network availability 
calculations as mean time to repair 
(MTTR), this time can be reduced 
by improving the ease with which 
components can be changed. 

Future services will consist pri-
marily of telephony, digital video 
and two-way data, all of which use 
two-way signals and digital modu-
lation. Three things are essential to 

the success of such a network and 
should be considered when plan-
ning drop troubleshooting: 

1) Maintain carrier-to-noise 
(C/N) by ensuring low loss and low 
noise; 

2) Minimize reflection by provid-
ing low return loss and high isola-
tion loss; and 

3) Extend service life of compo-
nents. 
When properly installed and 

The most highly selective bandpass filters available. 

Sharp notch filters for reinsertion with minimal loss to 

adjacent channels. 

Pay-TV traps shipped overnight. 

Large selection of Terrestrial 

Interference Filters to improve 

C-Band reception. 

Custom filters designed to your 

specifications. 

AIN 
MICROWAVE FILTER COMPANY 
6743 KINNE STREET 
EAST SYRACUSE, NY 13057 
800-448-1666 • 315-437-3953 
FAX: 315-463-1467 
http://www.ras.cornimwfilter/mwfilter.htm 
E-MAIL: mfc@ras.com 

Request our new Cable 
Television Catalog Vol. 1 #4 

today! 
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tightened, most of today's existing 
drops can meet the requirements 
necessary to support these ad-
vanced services. With proper main-
tenance, most current drops will 
perform adequately for a few years 
using unsealed plant, and even 
longer if they utilized sealed con-
nectors. "Proper maintenance" in-
cludes a variety of basic preventive 
measures, including the following: 
• Tightening the system at least 

to the modem terminal and in-
stalling ingress filters; 
• Using directional couplers and 

high return loss components to 
maintain reflection isolation (Fig-
ure 1 on page 58); 
• Protecting cable by assuring it 

is completely surrounded by con-
duit and buried far enough under-
ground (power-passing telephony 
drop guidelines can be found in 
emerging UL standards); 
• Inspecting cable for holes in 

jacket; and 
• Examining cable route, includ-

ing drip loops, staple attachments 
and P-hooks for kinks and holes. 

Two-way digital drop 
It is vital for cable operators to 

be able to monitor and control 
noise loss levels if they are to suc-
ceed in providing the two-way, digi-
tal services of the future. While 
C/N performance degradation may 
be gradual, visual degradation for 
such services tends to be cata-
strophic. Major ingress problems in 
one drop may destroy signals for 
everyone else in the node as a re-
sult of noise funneling. For this 
reason, it is essential to maintain 
the network and catch potential 
problems early, before they affect 
the end user. 

To keep revenue-generating ser-
vices up and running at all times, 
it is crucial to subject the network 
to at least a minimal level of test 
and maintenance. There are three 
things that can make all the differ-
ence between a smoothly function-
ing network and one that suffers 
constant system failures: bit error 
ratio (BER); radio frequency (RF) 
level; and ingress (noise). It is es-
sential to test each of these in 
order to meet and maintain Feder-
al Communications Commission 
and other signal quality standards. 
By maintaining the minimum 

CHNOLOGY 



GHz GANG 
Tough, Tried and Rugged Products That Mean Business! 

1 GHz TV -FM Splitters 

cable equipment, inc. 
969 Horsham Rd. 

Horsham, PA 19044 • USA 
Toil Free: 800-523-5947 

Worldwide: 1-215-675-2053 
FAX: 1-215.675-7543 

1 GHz Attenuator Pads 

cable equipment ulc, ltd. 
Berkshire House, Suite 27, 252-256 Kings Rd. 
Reading RG1 4HP • England 
Telephone: 0118 959 6116 
FAX: 0118 959 9550 

Email: tonercable@col.com • Internet: http://www.tonercable.com 

Toner Cable Equipment, Inc. - 1996 
1 Reader Service Number 123 

C E 
CERTIFIE 
We compiy with the 
EMC directive for 
electromagnetic 
compatibility 
en 50083-2 



standard levels, many potential net-
work problems can be avoided; testing 
beyond the minimum levels will often 
further reduce potential failures. 

BER 
The extremely abrupt failure and 

associated difficulty in troubleshooting 
of digitally modulated signals makes it 
especially vital to test the bit error 
ratio (BER) and assess regular up-
dates from a large sampling of homes. 

Reader Service Number 69 

Digital signals often use many differ-
ent modulation schemes on the same 
network. Although not impossible, 
these signals can be very difficult to 
monitor using hand-held devices, and 
it is strongly recommended to use an 
automated, digital system whenever 
feasible in order to preserve the quali-
ty of revenue-generating services. 
Many digital terminals provide a BER 
feedback feature to allow for remote 
monitoring. 

Power ET Telephone 
CATV Product Showcase 

We Make the Strongest 
Case for Fiber Optic Closures. 

For the toughest, most versatile fiber optic closure, 
turn to the company famous for expert connections. 
Power & Telephone brings you the 3M' 2178-S Fiber 
Optic Splice Case. It features a rigid, reenterable 
non-filled case able to withstand severe moisture, 
vibration and impact, cable stress and flexing, and 
temperature extremes. Installation is easy and one 
system works for all your applications. 
When it comes to fiber optic closure, it's an open 

and shut case-the 2178-S Fiber Optic Splice Case. 
Call Power & Telephone to order yours today. 

800-238-7514 
www.ptsupply.com 3M 

Power & Telephone Supply Company 

RF level 
Maintaining RF levels is essential 

to proper operation of the reverse 
path. Digital signals can become 
clipped or compressed when ampli-
fiers are not properly aligned, and the 
BER threshold can be violated when 
carrier levels drop too low. Careful 
testing and controlling of RF levels 
can prevent these problems. Equal-
ization across frequencies should be 
monitored and maintained. Return 
levels through any tap should be 
equal to those of other taps on the 
feeder bus. 
Ingress 

Another crucial element to reverse 
path operation is the maintenance of 
proper C/N and carrier-to-ingress 
(Ca) ratios. Noise is a perpetual 
thorn in the side of signal quality, es-
pecially in the home cabling of the re-
turn path. There are virtually hun-
dreds of things—both intended and 
accidental—that can cause ingress in 
the drop. Among these are the misuse 
of retail components, homemade 
splitterless splitters, loose connectors, 
staples, lawnmowers, teething dogs 
and a myriad of other hazards. 

Take a look at Figure 2 on page 
58. Retail "VCR" jumpers are recom-
mended for use in VCR-to-TV set con-
nections, but often become ubiqui-
tous. The light-to-nonexistent com-
pression of the cable braid to the con-
nector spells problems for shielding, 
and can lead to significant ingress. 

Current test methods 
Both RF level and ingress are typ-

ically measured using portable, hand-
held manual devices. Ingress levels 
have traditionally been monitored 
using cumulative leakage index (CLI) 
devices, while RF measurement has 
most commonly relied on manual, 
hand-held spectrum analyzers or 
smaller, single frequency testers. 

Next-generation test methods 
Manual test devices have im-

proved tremendously over the years, 
becoming much smaller and easier to 
transport while improving their accu-
racy in locating problems. Some re-
cently introduced systems incorpo-
rate a comprehensive reverse sweep 
test capability into the same equip 
ment that performs the forward 
sweep, allowing both forward (out-
bound) and reverse (inbound) path 
alignment to be done simultaneously 
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B+K PRECISION RF PRODUCTS GROUP 

Finally, A 
Spectrum 

Analyzer Series 
With The Features 

And Prices 
You Really Need! 

When choosing a new spectrum analyzer, it's easy to end up buying features you'll never 
use. That's why B+K Precision is proud to offer the 2600 Series Spectrum Analyzers. We 
give you the features and performance you really need at less than a third 
of the price of 
comparable units. 

Compare these specifications and prices: 

e" at.lit PM:0On 2.020 

alik 

Model Bandwidth Resolution Dynamic Maximum Drift AM/FM Tracking Retail 
Number (MHz) Bandwidth (kHz) Range* Input (kHz/Hour) Demod Generator Price 

2615 500 12.5 & 250 113* dB +20 dBm <150 
2620 500 12.5 & 250 113* dB +20 dBm <150 
2625 1,050 20 & 400 113* dB +20 dBm <150 
2630 1,050 20 & 400 113* dB +20 dBm <150 

YES 
YES YES 

41,795 
YES 82,195 

82,595 
83,395 

*with attenuation (-100 dBm to +13 dBm) 

Compare the 2600 Series to the competition and you'll see why they are the 
best value in Spectrum Analyzers available. 

I3K 
RF PRODUCTS GROUP 

IMEIMP%/eknolkag Domestic and International Sales: 
r-irilbeiheighoiw 6470 W. Cortland St., Chicago, IL 60635 

Tel: 312-889-1448 • Fax: 312-794-9740 
Canadian Sales: DCS Electronics, Ltd. 
Tel: 905-683-4500 • Fax: 905-683-8074 

Reader Service Number 106 

Our NEW Spectrum Analyzer 
Series is ideal for RF testing 

and troubleshooting. 

With the 2600 Series, you 
don't have to pay for the 
"bells & whistles" you 

don't need 

B+K Precision has been 
providing high quality elec-
tronic test and measurement 
equipment for over 40 years. 

For the name of your 
nearest B+K Distributor, 

call 1-800-462-9832. 



Cable AIM 

State-of-the-Art 

Broadband 

Microwaves 

for 

Multichannel 

Distribution 

Call today for a free quote: 

Tel (702) 363-5660 
Fax (702) 363-2960 

Cable AML. The leader in 

broadband microwave. 

Reader Service Number 79 

by one person using a single, portable, 
hand-held instrument. A unit like this 
will contain both a transmitter and a 
receiver with frequency agile teleme-
try, and a built-in contention mecha-
nism will permit multiple users to 
perform alignment. Return path mea-
surement is optimized using this kind 
of instrument: the bandwidth is rela-
tively narrow (5 to 30 MHz) and the 
reverse path consists of only inserted 
signals, so sweep update can occur 
very quickly. 

In spite of all the advances made in 
manual testing devices, the future of 
network testing is gradually shifting 
toward the use of status monitors, 
which can isolate problems much 
faster than the traditional, manual 
methods. By isolating noise to a par-
ticular drop, both time to locate and 
time to repair will be greatly im-
proved, the cost of rolling trucks will 
be significantly reduced, and signal 
availability/reliability will be in-
creased. 

Despite all design efforts, there will 
be the occasion when return path 
noise from an uncontrolled source 
may cause service problems. A gate 
level controller function can be de-
signed into each return path leg to ad-
dress this problem. When a return 
path problem is identified in a serving 
area, each individual return path leg 
from the optical node can be attenuat-
ed in succession, by using remote com-
mands from the headend, until the of-
fending leg is specifically identified. 
Depending on the severity of the prob-
lem, either a technician can be dis-
patched to the exact location and/or 
the offending leg immediately turned 
off to minimize the outage, as chosen 
by the network provider. 

This functionality also can be inte-
grated at the drop level. Ideally, noise 
can be monitored, located and rejected 
on a home-by-home basis, eliminating 
the offending drop without disrupting 
more than one home. Cost-efficiency is 
attained by sharing integrated service 
unit (ISU) electronics such as the 
power supply, modem and other 
hardware. 

Permanent drop 
The switching feature of this next-

generation module (either tap or side-
of-home) not only benefits the ingress 
management (Figure 3 on page 58) 
and rejection portion of the drop, but 
also provides a means for a truly per-

manent drop system. Because of the 
inherent instability of F-connections 
(few threaded devices can assure con-
sistent tightening every time a con-
nection is made), there is an incre-
mental probability of a faulty installa-
tion that will introduce an ingress 
point. The odds of maintaining a hard-
ened plant are greatly increased by 
minimizing the number of times con-
nections are made or repeated. 

By monitoring the drop at the tap 
or ISU, the number of connect/ discon-
nect sessions in the field will be great-
ly reduced, both for test purposes and 
for truck rolls. Furthermore, by reduc-
ing the time needed to locate ingress, 
maintenance costs will be decreased 
and costly network down time will be 
avoided. Faults can be located in just 
minutes, as opposed to the several 
hours often needed by traditional 
manual methods. 

As the two roads meet 
Ultimately, all monitoring will be 

done remotely and components will 
be built for long life (20 years or 
more). Within the next decade, cable 
companies will become highly auto-
mated providers of multiple, inte-
grated services. Status monitoring 
equipment, RF switches for adding/ 
dropping subscribers, and BER test 
equipment will all be integrated into 
the modem electronics, providing an 
extremely high degree of service reli-
ability and availability. However, 
during the initial roll-out of two-way 
digital services over the next several 
years, most systems will operate 
quite adequately using traditional, 
manual equipment. 

By following the proper mainte-
nance and basic preventive mea-
sures outlined earlier, most existing 
drop systems will be able to support 
advanced services until the arrival 
of complete automation and remote 
testing. The transition period be-
tween manual and automated proce-
dures can be considerably simplified 
when service providers minimize 
their locate and repair time, use 
-ingress identification techniques, 
and make use of BER monitors 
within their modem terminals. As 
the transition nears completion, net-
work operators can make the final 
leap a seamless one by first au-
tomating the two-way drop and im-
plementing strong modem trou-
bleshooting links. CT 
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General Instrument delivers the action to subscribers 
and new sources of revenue to you 

Interactive programming and services. GI Leads the way 
to make your vision a reality with the CFT 2200 enhanced 
analog consumer terminal. 

Near-video-on-demand accessed through an interactive 

program guide. Multilingual capability. Virtual channels for 
sports, finance, news, weather and community information. 
Interactive data services. VCR control. And a host of other 
entertainment and revenue-generating services. All 

engineered to perform seamlessly with existing analog 
cable systems. 

The intelligent CFT 2200 provides subscriber satisfaction 
and greater revenues for you. In an innovative way that 
allows analog and digital to coexist within the same system. 

The CFT 2200 redefines intuitive operator simplicity too. 
On-screen prompts and help screens make subscribers the 
captains of their own entertainment and information centers. 
Now that's simplicity. That's the 21st century. 

So, if you're thinking of advanced analog services for your sys-
tem, depend on the company that's leading the way. General 
Instrument. We'll work with you as you plan for the future. 

e General Instrument 
(215) 674-4800 (worldwide) • (800) 523-6678 (toll free in U.S.) • (215) 956-6497 (fox worldwide) 
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ASK A FIBER EXPERT  
By Dan Harris 

Reflections on 
AM video transmission 
• I've heard that reflections 
can degrade the transmission 
of information over optical 
fiber. Can you explain how re-
flections affect video transmis-
sion and what I can do to min-
imize them? 

In practical lightwave systems, 
reflections can create noise in two 
ways. The first arises from light 
that is reflected back into the 
laser transmitter, effectively alter-
ing the laser cavity. Fortunately, 
noise generated in this way can be 
eliminated essentially by placing 

Dan Harris, Ph.D., is market devel-
opment engineering manager of 
broadband technology for Corning 
Inc. For more details on this month's 
column, contact the Corning Optical 
Fiber Information Center at (800) 525-
2524, send an e-mail to fiberecorn-
ing.com, or post your question on 
Corning's Web site at http: I I 
www.usa.net I corning-fiber 

"The effects of 
MPI noise are 
generally less 

severe for systems 

operating in the 
1,550 nm wave-

length region 
than for systems 

operating at 
1,310 nm." 

an optical isolator directly at the 
laser output, keeping the reflected 
light from re-entering the laser. A 
second source of noise more diffi-

cult to overcome, results from 
multiple reflections in the fiber 
link. These reflections can occur 
anywhere in the fiber span, so 
they cannot be eliminated by plac-
ing an isolator in any one location 
along the link. 

Generation of noise from multi-
ple fiber reflections results in the 
following manner. First, forward-
traveling light is reflected back up 
the fiber. Then, a portion of this 
reflected wave is reflected a sec-
ond time back down the fiber, cre-
ating a forward-traveling wave 
that interferes with the original, 
producing multipath interference 
(MPI). The resulting MPI power 
depends on the optical phase rela-
tionship between the two interfer-
ing waves. Because this phase re-
lationship is random to some de-
gree, MPI produces fluctuations 
that look like noise and negatively 
impact the carrier-to-noise ratio 
(C/N) of analog video signals. MPI 
can be generated from two basic 

COWCOnee e 

stocks 

ORDER TOLL FREE NATIONWIDE 800-523-5947 
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a IS 

Vs/Ave:I-El< WAV En" K 

NOW with 
Reverse 

Ingress Scan 

CLI- 1450 

IllicroStealth and Combination Meters 
Wavetek meters are designed 
around your business to provide the 
right solutions for the wide range of 
your cable testing needs. 

Multi-Featured . . . Four different 
models provide the features needed 
for the job — and your budget. 

• Simultaneous multi-channel display 
• One-button Go/No-Go 
• Multiple channel plans 
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types of reflections. The first are 
discrete reflections, which typical-
ly occur at fiber splices and con-
nectors. Continuous reflections re-
sulting from Rayleigh backscat-
ter—the fundamental loss mecha-
nism in the fiber—also cause MPI. 
Since the light must be reflected 
twice to create noise, this phenom-
enon is commonly called "double" 
Rayleigh backscattering. 

The noise created by MPI is a 
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consequence of light from the 
laser source interacting with it-
self. Therefore, the average noise 
power is proportional to the laser 
output power. Noise that exhibits 
this dependence on source power 
is commonly called relative inten-
sity noise (RIN). An important dif-
ference between RIN and noise 
generated in the receiver amplifi-
er or photodiode is the fact that 
the impact of the latter noise 
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"The noise created 

by MPI is a 

consequence of 

light from the 

laser source 

interacting with 

itself." 

sources can be reduced by simply 
increasing the laser power. Since 
RIN increases at the same rate as 
laser power, the C/N in a RIN-lim-
ited application is independent of 
laser power and cannot be im-
proved in this way. Therefore, 
noise from MPI imposes a funda-
mental limit on C/N for analog 
video transmission. 

• Under what conditions will 
MPI reduce C/N to unaccept-
ably low levels? 

Noise generated by MPI is de-
pendent primarily on the magni-
tude of the reflections in the trans-
mission path, some of which are 
from the fiber and others from the 
connection points and other ele-
ments in the optical path. This is 
illustrated in Figure 1 on page 70, 
where the calculated C/N for MPI 
from two discrete reflections of 
equal magnitude is plotted vs. 
their reflectance. Here, the source 
is a 1,310 nm directly modulated 
DFB laser with a linewidth of 2 
GHz. (We would get identical re-
sults at the 1,550 nm wavelength.) 
From the plot, we see that C/N in 
dB decreases at a rate equal to 
twice the reflection strength in 
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Figure 1: C/N from noise due to two 
discrete reflections of equal strength 
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dB, and that reflections of about - 
30 dB are required to reduce C/N 
to levels near the cable TV limit of 
50 dB. In most cases, if discrete re-
flections are kept below -40 dB— 
which is the specification for most 
commercially available splices and 
connectors—C/N degradation 
should not be a concern. 

As for MPI noise generated 
from double Rayleigh backscatter 
in the fiber, the amount of 
backscatter increases with fiber 
length, so the amount of noise 
generated also increases with 
fiber length. Figure 2 shows a plot 
of C/N resulting from MPI noise 
due to double Rayleigh backscat-
ter vs.standard single-mode fiber 
length for both the 1,310 nm and 
1,550 nm DFB laser sources with 
2 GHz linewidths. Here, we see 
C/N drops rapidly the first few 
kilometers at both wavelengths, 
leveling off to maintain 50-55 dB 
in the range of 30 km to 100 km. 
In this realm where the fiber 
length exceeds 30 km or so, MPI 
noise due to double Rayleigh 
backscatter in conjunction with 
receiver noise can begin to de-
grade C/N to levels below our tar-
get of about 50 dB. Note that MPI 
noise is less severe at 1,550 nm, 
for reasons outlined in the next 
section. 

• When I specify lasers, fibers 
and splices and connectors, 
what attributes should I con-
sider to minimize the effect of 
MPI on my system? 

The primary laser characteris-

Figure 2: C/N from noise due to 
double Rayleigh backscatter 
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tic that affects MPI noise is laser 
linewidth. This dependence is 
shown in Figure 3 for Chs. 2 and 
80 of a system using a 1,310 nm 
distributed feedback (DFB) source 
and 50 km of standard single-
mode fiber. As the figure shows, at 
the <100 MHz linewidths typical 
of externally modulated DFB laser 
systems, the C/N is different for 
the two channels. In particular, 
C/N caused by MPI noise is well 
above the 50 dB limit at channel 
80 for linewidths below 100 MHz. 
To maintain the same C/N at Ch. 
2, an ultralow linewidth of less 
than a few MHz is necessary. That 
said, care must be taken when se-
lecting externally modulated 
sources to make sure the line-
width is narrow enough to avoid 
MPI noise problems. 

As linewidth increases above 
1 GHz, which is typical for directly 
modulated DFB laser sources, the 
MPI-induced C/N for both channels 
begins to increase and approach a 
common value. At this point, the 
advantage of having larger laser 
linewidths from a C/N standpoint 
is evidenced by the 5 dB C/N in-
crease between 1 and 3 GHz. 
When considering fiber attrib-

utes, minimizing Rayleigh 
backscatter is the primary con-
cern. Since Rayleigh backscatter 
is the primary loss mechanism in 
fibers, it follows that lower fiber 
loss means less backscatter. Addi-
tionally, the amount of backscat-
tered light that is "captured," or 
remains in the fiber core is an im-
portant consideration. Generally, 
the amount of captured backscat-

Figure 3: Dependence of C/N on 
DFB loser linewidth (chirp) 
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tered light is inversely dependent 
on the mode field diameter of a 
single-mode fiber. Therefore, a 
larger mode field will reduce MPI 
noise. Since most single-mode 
fibers have lower loss and larger 
mode fields at 1,550 nm than at 
1,310 nm, we find that transmis-
sion at the 1,550 nm wavelength is 
generally less susceptible to MPI 
noise problems, as illustrated in 
Figure 2. 

Finally, as I mentioned earlier, 
splices and connectors should 
maintain reflectance less than -40 
dB. Since splice and connector re-
flectance can vary a great deal as 
a function of temperature, one 
should make sure that the maxi-
mum reflectance specification is 
maintained over the anticipated 
temperature extremes for the par-
ticular operating environment. 

To recap, reflections in fiber can 
create noise due to a phenomenon 
known as multipath interference. 
This arises from both discrete re-
flections at splice points and con-
nectors, as well as from Rayleigh 
backscatter in the bulk fiber. Typi-
cally, MPI noise is not a problem 
in cable TV transmission systems 
where discrete reflections are less 
than -40 dB and fiber span length 
is below 30 km. In systems with 
fiber spans exceeding 30 km, ex-
cessive MPI noise can be avoided 
using either very narrow (<1 
MHz) or broad (>1 GHz) line-
widths. Also, the effects of MPI 
noise are generally less severe for 
systems operating in the 1,550 nm 
wavelength region than for sys-
tems operating at 1,310 nm. CT 
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PRODUCT NEWS 

HFC upstream kit 
Stanford Telecom introduced the 

STEL-9251/CE upstream modula-
tion/demodulation kit for evaluation 
and testing of its modulator and de-
modulator products designed for hy-
brid fiber/coax (HFC) systems. The 
kit provides a complete matched-
feature set of products for pre-trial 
testing and verification of perfor-
mance in HFC upstream transmis-
sion applications. The product con-
tains the following: a burst modula-
tor, modulator evaluation assembly, 
headend demodulator, cabling, PC-
based software and instructions. 

The STEL-1108 burst modulator 
is a complete BPSK/QPSK modula-
tor in a single chip ASIC, specifical-
ly designed for the transmission of 
data from the subscriber modem to 
the headend equipment. The STEL-
1208 assembly is specifically de-
signed for evaluation of the STEL-
1108 modulator ASIC, and provides 

both burst and continuous modulat-
ed output, enabling more timely lab 
simulations. The STEL-9244 burst 
demodulator is a board-level assem-
bly for demodulation of upstream 
burst QPSK signals at the cable 
headend site. 
Reader service #312 

Headend controller 
LanCity has developed a 750 MHz 

headend controller that is said to offer 
a 60% reduction in physical rack space 
and as much as 50% decrease in per-
cable-modem headend integration 
costs. Dubbed the Headend Controller, 
the product provides minimal rear 
wiring connection in addition to re-
mote access anywhere on the network. 

It is contained within a 3.5-inch 
side-by-side rack and offers a 60% 
space-saving reduction in headends 
over previous multiple devices taking 
9 inches of space. 
Reader service #311 

Guaranteed The Best! 

MO Cable Fastener 
Black Aluminum Body Will Not Crack, Split, Chip or Rust 

Drill screw drives into wood or screws into 
metal or AC shingles. Holds where nails 
pull out 

Now A Super Value 
Costs No More Than Ordinary Fasteners 

Super hard nail drives into wood, 
concrete, mortar or brick. 

Call or Write For Samples National Sales Agent: 

•NewhallPacific 
5056 Commercial Circle, Suite G, Concord, CA 94520 

(510) 609-8333 • Fax (510) 609-8336 
Manufactured and Sold By 

M&B Mfg., Box 206, Pleasanton, CA 94566 
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Fiber monitoring 
The Smart LGX fiber test and 

surveillance system from Lucent 
Technologies integrates surveil-
lance and monitoring capabilities 
with existing network administra-
tive capabilities to provide a com-
prehensive cable management sys-
tem. 

The system includes remote 
fiber testing capabilities coupled 
with proactive, continuous perfor-
mance monitoring. Test results 
that detail fiber fault location and 
associated geographical land-
marks are integrated with a data 
base of circuits, customers and 
other network configuration data. 
Results are constantly compared 
against baseline performance re-
quirements and alarms are gener-
ated in response to service-threat-
ening or service-interrupting con-
ditions. 
Reader service #310 
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To TEST W ORLDWIDE 
CATV PLANS... 

You can buy 
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Tlie latest broadband hybrid fiber-coax systems add complexity to CATV 
1 testing...but they don't have to add cost. Thanks to RDL's new 
CSG multi-tone signal generator, you need only one instrument 
to test every CAW frequency plan. Now and in the future. 

The CSG is completely programmable, so you can emulate any 
standard test condition, generate phase-locked and unlocked signals, and 
automatically insert any power level and amplitude tilt your tests require. 

The CSG includes IEEE-488 capability as a standard feature too, so it's as 
proficient in a large ATE system as it is in the lab. And only the CSG gives 
you the option to include the effect of carrier phase in CATV measurements, 
an essential tool if you're building amplifiers and other active components 
for HFC service. Best of all, the CSG is easily expandable, so you can buy an 
IRC generator today and inexpensively make it a PAL generator tomorrow. 

So why buy racks of signal generators when one CSG can do their job and 
so much more? 

For more information about the CSG, contact RDL at 
(610) 825-3750, or fax us at (610) 825-3530. 
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Multiplexer 
New from TV/COM is the DVB/ 

MPEG-2 compliant transport multi-
plexer (TMUX) that multiplexes up 
to four multichannel transport 
streams into a single transport 
stream. This capability allows full 
54 MHz bandwidth transponder uti-
lization. 

The unit is said to be especially 
useful for digital satellite uplinks 
and cable headends and for digital 

broadcast networks requiring video 
servers, redundancy and/or full 
transponder utilization. While each 
of the company's universal services 

SCTE MEMBERSHIP APPLICATION 
NAME: 

MSO: 

COMPANY: TITLE:  

ADDRESS:  

CITY: 

PHONE:  

 FAX:  

STATE: ZIP: 

ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: 0 Cable 0 Telephone D Other:  

Job Description: 0 Manager/Administrator CI Operations 0 Financial 
0 Installer 0 Sales 0 Construction 
CI Engineer 0 Technician D Other:  

Membership Type: 0 Individual @ $40 0 International @ $60* 0 Sustaining Member Co. @ $250 
*Applicants from outside the US. include an additional $20 for mailing expenses. 

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in 
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization. 
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material 
will be mailed within 30 days. Dues are billed annually. 

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is 
listed under the company name and has one contact person who is afforded all benefits of an individual 
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo. 

Type of Card: 0 MasterCard 0 Visa Carde:   

Exp. Date:  Signature.   

Sponsoring Chapter or Meeting Group:   

Sponsoring Member:  

Send Completed Application to: SCTE, 140 Philips Road, 

Exton, PA 19341-1318 or Fax to: (610) 363-5898 

Complimentary Subscription Application 

YES! I want to receive/continue to receive a FREE subscription to ONO 
Communications Technology, SCTE's Official Trade Journal. 

Signature   Date  
(Signature and 

B. Please check the category that 
best describes your firm's pri-
mary business (check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MS0 (two or more 
Cable TV Systems) 

05.0 Cable TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, STV or LPN 

Operations 
9A.0 Microwave 
9B.CI Telecommunications Carrier 
9C.0 Electric Utility 
9D.0 Satellite Manufacturer 
9E.0 Satellite Distributor/Dealer 
9E 0 Fiber-Optic Manufacturer 
10.0 Commercial N Broadcasters 

date required by U.S. Postal Service.) 

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

á Consultants 
14.0 Law Firm or Govt. Agencies 
15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational N Stations, 

Schools and Libraries 
18.0 Other (please specify) 

C. Please check the category that 
best describes your job title: 
(check only one) 

19.0 Corporate Management 
20.0 Management 
21.0 Programming 

Technical/Engineering 
22.0 Vice President 
23.0 Director 
24.0 Manager 
25.0 Engineer 
26.0 Technician 
27.0 Installer 

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

D. Which one of the following best 
describes your involvement in 
the decision to purchase a 
product/service? (check only one) 

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

processors digitally multiplex video, 
audio and data into one transport 
stream, the TMUX remultiplexes up 
to four USP DVB/ MPEG-2 compli-
ant transport streams into a single 
transport stream. 
Reader service #309 

Higher output 
Wavetek announced that all its 

Stealth forward and reverse sweep 
transmitters will now have stan-
dard +50 dBmV output capability. 
The output range will change from 
+10 through +40 dBmV to +20 
through +50 dBmV. For sweep tech-
nicians, this is said to ensure more 
accurate testing in areas with large 
test point and internal losses prior 
to the actual reverse amplifier 
input. It also will permit a larger 
number of nodes to be combined on 
the input of the reverse sweep unit. 
Reader service #308 

Test set option 
Recently unveiled by Tektronix 

was a new option for its CTS750 
SDH portable test set. The new jit-
ter and wander generation/analysis 
option allows operators deploying 
new services to assess the impact of 
timing, pointers and jitter/wander 
on the voice, data and video services 
carried to end users. 

The option card provides SDH/ 
PDH jitter and wander testing from 
2.048 Mbit/s to 622 Mbit,/s. It ad-
dresses concerns about network 
timing and synchronization often 
found in synchronous networks. 
Reader service #307 

F-connector 
Trompeter Electronics introduced 

a new one-piece, field-terminable F-
connector, the PL130C. The one-
piece body and integrated center 
contact pin is said to provide high-
performance two-way transmission 
for all indoor headend applications. 

The return loss is <-36 dB at 1 
GHz and <-23 dB at 2 GHz, com-
pared to the typical <-18 dB at 1 
GHz. 
Reader service #306 
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DATA COMMUNICATIONS 
OVER CATV NETWORKS 

It's inevitable that CATV operators provide two-way communications over 
their broadband networks. You're either doing it or you're considering it. 

Consider Moore Diversified Products, Inc. With Moore's acquisition of 
CableBus Systems Corporation, we can point to over 25,000 2-way monitoring 
and control units communicating over coaxial cable. Moore is the leader in 
providing systems and components operating over CATV networks. If you 
have a need, we have a solution, now! 

Moore — a name you have learned to depend on. Now supporting two-way 
applications via CATV broadband coax and hybrid fiber coax networks. 

Introducing 
Moore 2-Way Applications 

rter.MIMEZEMIMBEIMIZO 
11; 2   

• Remote metering (electric, water, gas) 
• Energy management 
• Power outage monitoring 
• SCADA/Substation communications 

1101010 Network Status Monitoring 

• Fiber nodes 
• Power supply and 
backup batteries 

C=E:12=11BEEI 
• Traffic light monitoring 
• Water/waste water treatment 
monitoring 
• Video/traffic camera control 

• CATV signal interdiction 
• Security 
• Fire alarms 
• Latch key monitoring 
• Intercom/paging system 

MooRE 
Moore Diversified Products, Inc. • 1441 Sunshine Lane • Lexington, KY 40505 • 800-769-1441 • jay@mooredp.com 
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BOOK 
he following is a listing 
of some of the video-
tapes currently avail-
able by mail order 

through the Society of Cable 
Telecommunications Engineers. 
The prices listed are for SCTE 
members only. Nonmembers must 
add 20% when ordering. 

or Category VII Review Course: 
Engineering Management and 
Professionalism—Category VII 
Curriculum Committee Chairman 
Wendell Bailey presents an in-
depth discussion of this BCT/E 
certification category. (1 hr.) 
Order #T-1048, $35. (Reference 
for BCT/E Category VII) 

fir Channel Deletion and Repro-
cessing Networks—This video, pro-
duced by Microwave Filter Co. for 
the SCTE Product-Specific Tele-
Seminar Program, explains the 
construction of RF filters and 
their applications in cable system 

Satellite Antenna Systems (3.1, 7 a _.. (shown) & 4.5 meter) 
Established 1975 

SHELF 
headend processing. (30 min.) 
Order #T-1051, $30. 

Standby Power Supply Mainte-
nance—Alpha Technologies pro-
duced this in-depth program on 
this important topic, which fea-
tures company representative Bob 
Bridge, for the SCTE Product-
Specific Tele-Seminar Program. 
(1 hr.) Order #T-1052, $35. 

Note: The videotapes are in color 
and available in the NTSC 1/2-
inch VHS format only. They are 
available in stock and will be de-
livered approximately three weeks 
after receipt of order with full 
payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges 
within the continental U.S. only. 
Orders to Canada or Mexico: 
Please add $5 (U.S.) for each 
videotape. Orders to Europe, 

Superior 
Satellite 
Engineers 

C/KU S 2° spacing 5 125Mph wind load 5 AZ/EL Fixed 8i Horizon to Horizon Mount 

"Call Us For All Your Satellite Antenna & 

Multiple-Satellite Feed System Requirements" 
DENVER, CO 

800-525-8386 

303-779-1717 
303-779-1749 FAX 

ATLANTA, GA ST LOUIS, MO PHOENIX,AZ 
800-962-5966 800-821-6800 800-883-8839 

OCALA, FL INDIANAPOLIS, IN 
800-922-9200 800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! ) 

Reader Service Number 214 

Africa, Asia or South America: 
SCTE will invoice the recipient for 
additional air or surface shipping 
charges (please specify). "Rush" 
orders: a $15 surcharge will be 
collected on all such orders. The 
surcharge and air shipping cost 
can be charged to a Visa or Mas-
terCard. 

To order: All orders must be 
prepaid. Shipping and handling 
costs are included in the continen-
tal U.S. All prices are in U.S. 
dollars. SCTE accepts MasterCard 
and Visa. To qualify for SCTE 
member prices, a valid SCTE 
identification number is required, 
or a complete membership appli-
cation with dues payment must 
accompany your order. Orders 
without full and proper payment 
will be returned. Send orders to: 
SCTE, 140 Philips Rd., Exton, 
PA 19341-1318 or fax with credit 
card information to (610) 363-
5898. 

FREE 
SPECIAL TOPIC NEWSLETTERS 

VIA THE INTERNET 

Subscribe to FREE Special Topic 

Newsletters of interest to the 

worldwide Telecommunications 

community from Communications 

Technology magazine. 

Simply send an e-mail message to 

CTNEWS@REPLY.NET with the 

word SUBSCRIBE in the subject 

area of your message. You do not 

need to add anything in the text. 

The frequency of these newsletters 

will vary throughout the year. 

76 NOVEMBER 1996 • COMMUNICATIONS TECHNOLOGY 



M PEG -2 E NCODING T ECHNOLOGY 

In the developmental stages of the Centaur and Argus MPEG-2 encoders, 

it became evident we were onto something much more significant than was ever 

imagined. Not just another peg in the hole of MPEG technology...but a whole new 

way of looking at it. We're not pretending to be anything more than we are: 

A company whose sights have always been set on taking MPEG out there as far 

as it can go. If cutting edge is a place...we live there. To put it another way, 

The future is aVelable now. 
There's no time like the present 

to take advantage of it. 

4Welafiesearce 
_ II, I:lc Hall.' 

81 3 • 5 7 2 • 1 2 3 0 
http://www.vela.com 
2501 I 18th Avenue North 
St. Petersburg, Florida • 33716 
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CALE NDAR 

November 
5: Scientific-Atlanta technical 
course, "Analog Headend Technology" 
Atlanta. Contact Kim Davis-Mitchell, 
(800) 722-2009, press 3. 
6: Scientific-Atlanta technical 
course, "Analog Headend Design," At-
lanta. Contact Kim Davis-Mitchell, 
(800) 722-2009, press 3. 
7: SCTE Great Plains Chapter 
seminar, test equipment use with 
TDRs, cable locators and fiber-optic 
test equipment, Courtyard Cafe, 
Bellevue, NE. Contact Randy Parker, 
(402) 292-4049. 
7: SCTE Lake Michigan Chicago 
Chapter seminar, installer safety, 
Days Inn, Grand Rapids, MI. Contact 
Steve Kuk, (800) 544-5368. 
7-8: Scientific-Atlanta technical 
course, "Operating Analog Headend 
Systems," Atlanta. Contact Kim 
Davis- Mitchell, (800) 722-2009, 
press 3. 
11: SCTE Old Dominion Chapter 
annual membership meeting and 
seminars, cable, telephone and the re-
turn path, and BCT/E Category IV 

Basics of 
Telephony 
C-COR Electronics' Basics 

of Telephony Seminar 

provides a general overview 

of the history and 

terminology of the 

telephone industry. 

This two day seminar is 

designed for CATV 

technical and manage-

ment personnel alike, 

giving the telephony novice 

an understanding of the 

development of the industry, 

along with definitions of the 

most widely used terms and 

ideas associated with the 

telephone industry. 

December 17- December 18 
State College, Pennsylvania 
January 16 - January 17 

Orlando, Florida 
February 27- February 28 

Pittsburgh, Pennsylvania 

FOR MORE INFORMATION CALL 

800-233-2267 Ext 4422 

ceo 
ELECTRONICS INC 

tutorial-distribution systems, 
BCT/E and Installer exams. Contact 
Margaret Fitzgerald, (800) 231-0237. 
12: SCTE Cascade Range Chap-
ter seminars, BCT/E Category III-
Transportation Systems tutorial, 
BCT/E Category WI-professional-
ism and management tutorial, and 
EAS systems, Holiday Inn, 
Wilsonville, OR. Contact Cindy 
Welsh, (503) 667-9390, ext. 226. 
12: SCTE Desert Chapter seminar, 
SONET/ATM, El Rancho, Beaumont, 
CA. Contact Bruce Wedeking, (909) 
677-2147. 
12: SCTE Mid-South Chapter, 
BCT/E and Installer exams, Time 
Warner Cable office, Memphis, TN. 
Contact Kathy Andrews, (901) 365-
1770, ext. 4110. 
12: SCTE Pocono Mountain 
Chapter seminar, fiber management 
and applications, Holiday Inn, Hazel-
ton, PA. Contact Robert Trently, (717) 
493-2605. 
12-14: SCTE Wheat State Chapter, 
BCT/E exams, Wichita, KS. Contact 
Joe Cvetnkh, (316) 262-4270. 
13: SCTE Badger State Chapter 
seminar; broadband outside plant, 
Holiday Inn, Fond du Lac, WI. Con-
tact Brian Revak, (715) 493-2605. 
13: SCTE Golden Gate Chapter 
seminar. Contact Mark Harrigan, 
(510) 927-7060. 
13: SCTE New England Chapter, 
Installer exams, Worcester, MA. Con-
tact Tom Garcia, (508) 562-1675. 
13: SCTE Southern California 
Chapter seminar, Time Warner 
Cable office, Chatsworth, CA. Contact 
Tom Colegrove, (805) 252-5280. 
13: SCTE West Virginia Moun-
taineer Chapter, Ramada Inn, 
South Charleston, WV. Contact Steve 
Johnson, (614) 894-3886. 
14: SCTE Satellite Tele-Seminar 
Program, "Telephony 101 (Part I)" 
from Expo '95 in Las Vegas, NV, to 
be shown on Galaxy 1R, Transponder 
14, 2:30-3:30 p.m. ET. Contact SCTE 
national headquarters, (610) 363-
6888. 
14: SCTE West Virginia Moun-
taineer Chapter seminar, Holiday 
Inn, Bridgeport, WV. Contact Steve 
Johnson, (614) 894-3886. 
15: SCTE Chaparral Chapter sem-

Planning ahead 
Jan. 9-11, 1997: SCTE 
Conference on Emerging 
Technologies, Nashville, TN. 
Contact (610) 363-6888. 
Feb. 19-21: Texas Cable Show, 
San Antonio Convention Center, 
San Antonio, TX. Contact (512) 
474-2082. 
March 16-19, 1997: NCTA Cable 
'97, New Orleans. Contact (202) 
775-3606-exhibitor information; 
(202) 775-3669-other information. 
June 4-7, 1997: SCTE Cable 
Tee-Expo '97, Orlando, FL. Con-
tact (610) 363-6888. 

mar, TVI, Albuquerque, NM. Contact 
Rick Padilla, (505) 761-6290. 
16: SCTE Cascade Range 
Chapter, BCT/E exams, McMin-
nville, OR. Contact Cindy Welsh, 
(503) 667-9390, ext. 226. 
18-19: SCTE Regional Training 
Seminar, "Introduction to Telephony" 
Greensboro, NC. Contact SCTE na-
tional headquarters, (610) 363-6888. 
19: SCTE Sierra Chapter seminar, 
telephone services on coax networks, 
Sacramento Cable Office, Sacramen-
to, CA. Contact Andy White, (707) 
448-7478. 
20-22: SCTE Regional Training 
Seminar, "Introduction to Fiber 
Optics" Greensboro, NC. Contact 
SCTE national headquarters, (610) 
363-6888. 
20: SCTE Oklahoma Chapter, 
BCT/E exams, Norman, OK Contact 
Oak Bandy, (405) 364-5763, ext. 249. 
20: SCTE Piedmont Chapter semi-
nar, headend operation and mainte-
nance, and annual membership meet-
ing, BCT/E exams, Hickory, NC. Con-
tact Mark Eagle, (919) 220-3889. 
20: SCTE San Diego Chapter 
meeting. Contact Kathleen Horst, 
(310) 438-0295. 
21: SCTE Greater Chicago Chap-
ter seminar, BCT/E Category II-
Video and Audio Systems tutorial, 
Holiday Inn, Willowbrook, IL. Con-
tact Joe Thomas, (815) 356-6105. 
21: SCTE Penn-Ohio Chapter 5th 
annual SCTE & SBE Broadcaster 
Forum, Sheraton Inn North, Pitts-
burgh. Contact Marianne McClain, 
(412) 531-5710. 
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"Our fiber optic inventory 

means we're here to provide 

you with the products you 

need today with quality service 

and fast, accurate delivery." 

Wendell Woody 
Sprint North Supply 

Executive Director, 

Cable Television Sales 

001 

When you need to talk fiber, you need a distributor who knows 
the language. You need Sprint North Supply. 

As the only national distributor whose first name is Sprint, our 
fiber experience has grown along with the nation's first and only 100% 
digital fiber optic network. So you can count on us for a full line of 
fiber-related products, including fiber optic cable, jumpers, pigtails, cabi-
nets, splicing closures, panels, trays, vaults, tools, testing equipment and 
transmission products. 

Our customer-focused sales consultants are as close as a toll-free 
phone call, to listen to your needs, provide a solution... and get it 
shipped out the door within 24 hours from one of our 11 strategically 
located distribution centers. 

At Sprint North Supply, the language of fiber means fast, accurate 
delivery... pre-paid freight... and hassle-free exchanges.   
So call today, and let's talk fiber. 

+sew. 

FREE FIBER OP7IC PRODUCI3 CATALOG. Call and order 
your FREE I44-page catalog, featuring thousands of top-
quality products. NO OBLIGATION.1-800-639-CATV 

Sprint North Supply 
On Line, On Call, On Time. 

Sprint 
Reader Service Number 77 



CABLE TRIVIA 

o 
ur historical guru (aka 
Editor Rex Porter) has 
provided us with these 
trivia questions on the 

cable industry. Answers to the last 
set of questions appear first. (The 
last "Cable Trivia" ran on page 
106 of the October issue.) Look for 
answers to this month's questions 
in a future issue (along with a 
new set of 10 questions). The per-
son supplying the most correct an-
swers will be awarded a special 
Trivia T-shirt. You may only win 
once per calendar year. 

To be in the running for a prize, 
your answers need to be post-
marked, faxed or e-mailed to us 
by the 20th of the month of the 
issue date that the specific trivia 
test appears in. The first person 
who sends in the most correct an-
swers will be the award winner. 
Good luck! 

Your answers need to be sent 
to: The Trivia Judge, Communica-
tions Technology, 1900 Grant St., 
Suite 720, Denver, CO 80203; fax: 
(303) 839-1564; e-mail: CT-
magazine@aol.com. 

Trivia #10 answers 
1) Vic Tarbutton 
2) Jim Stillwell 
3) J.C. Sparkman 
4) SSS 
5) Robert Luff 
6) Spencer Kaitz 
7) Maynard Polkinghorn 
8) Dan Pike 
9) James Palmer 
10) Donn Nelson 

1) This company had a division 
named "SAFE" (Spectrum Analy-
sis and Frequency Engineering), 
providing engineering of paths, 
routes and frequencies for terres-
trial or satellite. It is: 

A) General Instrument 
B) Scientific-Atlanta 
C) Boeing 
D) Rockwell International 

2) His hobby is photography. But 
one of his needlepoint projects 

By Rex Porter 

hangs on his office wall reading 
"God Bless Our P&L." He is: 

A) Burt Harris 
B) Rick Michaels 
C) Kyle Moore 
D) Bob Miron 

3) In October 1978 when Phil 
Donahue asked QUBE viewers in 
Columbus, OH, to respond to the 
question, "Do you like me?", how 
many responded "Yes"? 

A) 27% 
B) 11% 
C) 89% 
D) 100% 

4) The first "Technology for Tech-
nicians" seminar was held Sept. 
12-14, 1988, at the Harvey Hotel 
in: 

A) Dallas 
B) Chicago 
C) Nashville, TN 
D) Philadelphia 

5) K-14 was a type of early: 

A) Cable 
B) Single-channel amplifier 
C) UHF frequency allocation 
D) Electronic tube 

6) With a BSEE and MSEE from 
the Georgia Institute of Technolo-
gy, he is known as an outstanding 
speaker on video. Author of many 
technical papers, he won the Na-
tional Cable Television Associa-
tion's 1977 Outstanding Engineer-
ing Achievement Award and is a 
member of the Society of Cable 
Telecommunications Engineers' 
Hall of Fame. He is: 

A) Dave Large 
B) Alex Best 
C) Richard Green 
D) Bob Luff 

7) With a BA from Rice University 
and an MBA from Harvard Gradu-
ate School of Business Adminis-
tration, he wrote "Expanding to 17 
Channels" in 1970 and "A Method 
for Appraising Cable 
Television Systems" in 1971. He 
i s: 

A) Bill Hinton 
B) James Hirschfield, Jr. 
C) James Heyworth 
D) Charles Henry 

8) He built some of the very first 
CATV tube-type amplifiers, in 
New Boston, PA, after graduating 
with an EE from Penn State Uni-
versity. He developed pressure 
taps, broadband line amps, 
VHF/UHF converters and even de-
veloped an electric vehicle motor 
control. He is: 

A) Bob Tarlton 
B) Paul Habenicht 
C) Luther Holt 
D) James Coste 

9) He has a bachelor's degree in 
science. He was a vice president of 
Continental Telephone Transmis-
sion, worked for Cypress Comm, 
and was responsible for the first 
interactive TV system in Reston, 
VA. He is: 

A) Frank Drendel 
B) John Egan 
C) Jim Emmick 
D) Iry Faye 

10) He holds a BSEE from Drexel 
University. He was project manag-
er for Channel Master, chief engi-
neer for Peca Inc., and senior en-
gineer for Jerrold Electronics. He 
is a member of the SCTE and co-
author of "Microprocessor Control 
for CATV Test Instruments." He 
holds patent for simultaneous 
sweep testing method. He is: 

A) Bob Hayward 
B) Sid Fluck 
C) Mike Jeffers 
D) Ken Simmons 

And the winner is ... 
For last month's Trivia #10, 

Bob Toner of Toner Cable Equip-
ment sent in the most correct 
answers. Congratulations and a 
t-shirt go to Bob! 
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lII1Setting standards for 
plastic enclost.Ares 
vvorIclvvicle. 

hamlet'. 

CHANNELL 

HDC-Covers 

Channell Commercial is the unrivaled leader 
in designing and manufacturing high quality 
plastic enclosures for broadband and 
telecommunications buried plant. 

Our free-breathing enclosures accommodate 
virtually all passive and active broadband 
electronics used throughout the world. 
Their unique features include Heat Dissipation 
Covers (HDC"), universal locking plates, 

SELF-LOCK" self-locking mechanisms 
and more. 

Channell's airtight and watertight sealed 
enclosures for outside plant are designed for 
use in any environment and meet the stringent 
requirements and specifications of telecom-
munications companies worldwide. 

Call today for our complete catalog of 
plastic enclosures and accessories. 

U.S.A. 
CANADA 
U.K. 
ISRAEL 

800/423-1863 • 909/694-9160 • FAX: 909/694-9170 
800/381-8332 • 905/567-6751 • FAX: 905/567-6756 
+1 44 171 589 3304 • FAX: +1 44 171 589 1021 
972 4 834 1329 • FAX: 972 4 834 1387 
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TR AI NING 
By the National Cable Television Institute 

Reverse optical transmitters: Part 2 
This is the second part of a series on reverse optical trans-
mitters. Its purpose is to provide useful information comple-
mented by training suggestions to reinforce the material in 
a classroom setting. The top portion is excerpted from a les-
son in NC TI'S Fiber Optic Technician Course. The hands-on 
training suggestions are modeled after NCTI's new facilita-
tor training courses for administering hands-on labs Part 1 
covered theory of operation. (D NCTI. 

ontrols: Jerrold, Philips, Scientific-Atlanta, 
Texscan and most other reverse optical trans-
mitters are aligned at the manufacturing plant. 
Field alignment or adjustment is usually not 

recommended by manufacturers, such as Jerrold and 
Texscan. Other reverse optical transmitters can be adjust-
ed or aligned in the field. For example, the depth of modu-
lation of the C-COR return optical transmitter can be field-
adjusted, if necessary, using the depth of modulation con-
trol knob shown in Figure 1. 

Figure 1: The depth of modulation control knob on the C-COR 
reverse optical transmitter 

Optical output fiber 

RF test point for 
monitoring depth of modulation 

Depth of modulation control knob 
Control module 

interface ribbon cable 

Test points 
Reverse optical transmitters have a DC voltage test 

point corresponding to the reverse optical transmitter out-
put power level. The test point location is shown in Figure 
2 for the Jerrold AM-RPTD return path transmitter. 
A reverse optical transmitter's DC voltage test point 

output is calibrated to an optical power level in dBm. For 
example, the Jerrold AM-RPTD's test point is calibrated so 
that a 0.1 mW change in transmitter output optical power 
equals a 1VDC change at the test point. 
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Figure 2: DC voltage test point on Jerrold AM-RPTD reverse 
optical transmitter 

DC voltage (transmitted 
optical power) test point 

(1 VDC = 0.1 mW) 

Figure 3A contains the formula for calculating the 
optical power level at the output of a return path 
transmitter with a 1 VDC/0.1 mV ratio using that 
transmitter's DC test point voltage. To calculate the 
optical output power in dBm using a DC test point 
voltage of 4 VDC, follow the calculations in Figure 
3B: 1) multiply the measured DC voltage times 0.1 
to obtain a quotient; 2) calculate the log of that quo-
tient to obtain a resultant; and 3) multiply that 
resultant by 10. 
The formulas for calculating optical power levels 

using DC test point voltages vary among brands. 
Always follow the manufacturer's recommended for-
mula for calculating optical power levels. 

Figure 3: Converting DC test point voltage to optical power 
level for Jerrold AM-RPID 
A 

Optical power level in dBn = 10 lor (Test point voltaie n 01) 

8 
Optical power level in dBm=10 log (4.0 VOC x 0.1) 

= 10 log (0.4) 
= 10 (-0.398) 
= -3.98 dBm 

Next month, reverse optical transmitter specs will be cov-
ered. Also included will be a quiz on this series. 

Hands-on performance training 
Proficiency objectives: Identify reverse optical trans-
mitter controls and DC voltage (transmitted optical 
power) test point, and calculate optical power in dBm. 

Make sure students understand that all optical trans-
mitters generate invisible laser light at dangerous opti-
cal power levels and that they should never look into 
any type of laser or the end of an exposed optical fiber 
attached to one. 

Use one of your system's reverse optical transmitters to 
show students controls and test points, as applicable. 

Have students locate the DC voltage test point, and 
determine the VDC/mW ratio to use in calculating the 
optical power level on your reverse optical transmitter. 

Verify that each student can identify any controls 
and the DC voltage test point, and knows how to cal-
culate the optical power level of your return path 
transmitter(s). CT 
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A. WHOLE NEW BREED 

OF -F-Inun OPTIC cLos-unur: 

O Fiber management system includes sphce trays for mass or single fusion and mechanical splicing. 
e Three-section end plate has six cable entry ports, captive nuts and bolts, 

strength member tie off and isolated grounds. 

Durable glass-filled high-densIty thermoplastic shells. Two diameters, 6.0", 8.5". 
Built-in shell stabilizers and air valve. 

O Field-proven, permanent neoprene gasket sealing system. Na re-entry kits needed. 
No flame required to break the seal or to install. 

O LOCK-TAPU Sealing System ensures a tightly, permanently sealed end plate assembly and mew 
shear strength to resist pull out. 

THE ONE AFFORDABLE CLOSURE THAT GOES- WHEREVER 
YOUR FIBER OPTIC CABLE TAKES'YOUnrAERIAL, UNDERGROUND, 

BURIED, VA1ULT, BUILDING E .1.141RÁNCE, OR ,SPLICE BOX. 

CZYOTETm 
CLOSURE 

PREFORMED LINE PRODUC, 

RO. Box 91129 Cleveland, OH 44101 U.S.A. 216/461-5200 Fax 216/442-8816 
©1995 Preformed Line Products. All rights reserved. 
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SETE Society of Cable 
  Telecommunications Engineers 

1997 CONFERENCE ON 
EMERGING TECHNOLOGIES 

January 8-10, 1997 
Nashville, Tennessee 

op UJm.r.Y 9 
AM 00 AM 

° NFER:n. e.in9N:R. 

N 

C  P ROGRAM E 

AM - SESSION la NOON Se 
"Networking Avadlebeits-

00 PM SESSION H 
"Cabie 'Telecommunications  
Networks and Services 

,arlgalementation -

SDAY. JANUARY 10 

AM - 900 AM 
Ogranling Remarks 
ASA - NOON SESStON C 
'Data ***** mission -

a•oc., PM - S OC, PM SESSION ID 
"Olgital Tsfevlsion 
TrAnsinisslon" 

TOPICS TO INCLUDE: 
•"Data Over Cable—The 

Technology and Where It is 
Going" 

•"Data Over Cable—Applications 
for New Services" 

•"New Science Applied to Current 
Issues" 

•"Empirical Data and Field 
Experiences" 

"Over the Horizon" 

SCIE MEMBER 
PRE-REGISTRATION: $240 

HOUSING: 
$95 TO $120 

SINGLE OR D* BLE 

To register or obtain further information, call 
SCIE at 610-363-6888, fax to 610-363-7133 or 

visit SCIE Online at http://www.scte.org. 
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SA 6340 

MODULATORS 
Channel 2 thru 70 

800-331-5997 

SCIENTIFIC 
ATLANTA 
6380 Stereo 

6150 Processors 
6130 Processors 
6330 Modulators 
6350 Modulators 

6250 De-Modulators 

TULSAT 

SA 9280 

AGILE 

MODULATOR 

Over 1500 in Stock 

Limited Supply 
Many used less than 2 months 

JERROLD SCIENTIFIC ATLANTA MAGNAVOX C-COR 

SYSTEM II 
I FEED FORWARD 

Power Doubling 
I Push Pull 

300-750 mz 

TRAPs 
New & Used Traps 
Pos, Neg Fig. Tiering 

NEW 8( REFURB 

TIILSAT 

Over A Half Million 

PADS 
PASSIVES I 
REVERSE 

EQUALIZERS I 

300-750 mz 

IN STOCK 
New & Refurbished CONNECTORS I 

Taps St Traps Large Inventory 
Popular 8( 

Hard to Find Sizes WE SWEEP ALL TRAPS AND TAPS 
BEFORE SHIPPING 

800-331-5997 TIMM 800-331-5997  I 

Modulators Processors 

I FAG 
Receivers line Gear I RD Cards VCR's I 

LESS THAN Average 

@,`i®®®® Repair Charge 
Including Parts 

800-331-5997 TIILSAT 1605 E. Iola 

Broken Arrow, OK 74012 I 

Reader Service Number 46 



In September 1996, 135 leading industry engineers met in Tuscon, 
Arizona for the first-ever technical workshop jointly sponsored by 

the Society of Cable Telecommunications Engineers and 
IEEE Communications Society 

CTE- ) SVIIC 11Fra.— 
IEEE Communications Socict 

Hie Integrity Hybrid Fiber-Coax Networks Se.• 

Today, in November 1996, you can still benefit from the 
knowledge presented at this history-making workshop. SCTE is • 
currently offering the incredible HFC '96 Package featuring: 

HFC '96 
HIGN INIEGROO HI HIA10 FO1AH COAX 4,1VOIAl. 

SCIE- 1 

The HFC '96 Proceedings Manual 
collecting the 18 cutting-edge 
papers presented at the 
workshop in a custom binder! 

HFC '96 Audio Transcripts—Nine hours of audio 
recordings of the actual HIPC '96 presentations as they 
occurred! Now available to play in your car, in the air, 
at your office—Take your knowledge anywhere! 

HFC '96 PRESENTATIONS INCLUDE: 
Standards and Technical Requirements for Telecommunications Services 
•Overview of HFC Integrity Needs • Service Requirements—A Top-Down Approach 
• Service Requirements—Cable MS0 Perspective • Broadband Transmission Standards Activity and Status 
Transmission Spectral Integrity 
• Ingress/Egress Aspects of HFC Deployment • Causes/Characteristics of Spectral Interference 
• Noise Mitigation and Jamming Prevention 
Transmission Availability and Security 
• HFC Architectures and Their Relative Advantages • Failure Modes and Availability of HFC Networks 
• Medium-Access Control-Based Security • Comparison of Up and Downstream Channel Encoding 
• Impact of Home Wiring on Up and Downstream Availability, 
Review of Alternative Home Wiring Architectures to Support HFC Broadband Services 
Specific HFC Broadband Services Requirements 
• Digital and Analogue Video Services • Data Services/Multimedia Services 
• Telephony Services 
Traffic Predictions, Network Sizings, Modulation Techniques 
• Services and Bandwidth Utilization Forecasts 
• Network Segmentation. Frequency Reuse and Switching 
• Operating Support Systems and Their Impact 
on Improved Transmission Availability and Operation Costs 

• 

• 

• 
• 
• 
I 
• 
I 
• 
• 
• 
• 
• 
• 
• 
e 
• 
• 
• 

MAIL TO: SCTE, 140 Philips Road, Exton, PA 19341-1318; 

or FAX with credit card information to: (610) 363-5898. 

Ship to: (Name):  

Address (NO P.O.BOXES):   

Phone: ( 

Date:   

U Please send me set(s) of the HFC 96 Package 
(Proceedings Manual plus Nine audiotapes) at $95/set. 

• A check or money order for the appropriate amount shown 
above and made payable to the Society of Cable 
Telecommunications Engineers is attached. 

U I wish to pay by credit card (please check one) 

U MasterCard U VISA 

Account Number: EXP:  

Signature for Credit Card:   
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Don't be puzzled by 
digital transmission. 

11010 
)011011 0110010 
310100 110101001 

• 011011 -lrialoimnim 
011100010101 
1a1A1001101 

00101 
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owElfin QAMalyze it! 
QMVIalyzer- Digital Signal Meter 
The first portable 64 QIINI digital 
transmission analyzer. 

Avoid repeated service calls. The QAMalyzer' 

.-1 
4010 
01001 
inim 

il 

11 
101 olo 
011001011 
110101001 

innin 

✓ Qualify your system before digital 

introduction 

✓ Smooth the installation process 

✓ Maintain your digital network after roll-out 

The QAMalyzer-: 

✓ Identifies interference for 64 QAM and other 
digital signals 

V Indicates bit error-rate 

✓ Provides spectrum displays 

✓ Measures signal level 

.. all in a single portable package. 

provides a System Margin measurement to tell how close (in dB) 

your system is to freeze frame video failure. Conventional test 

equipment cannot provide these measures. 

See the problem. A patent pending Online-lngress-Check' 
reveals ingress hidden under the online digital channel. 

Gi-aphics and numeric displays. All results can be 
stored and transferred to a PC or printer. 

QAIVIalyzernI - taking the mystery out of digital delivery. 

Applied 
Signal 
Technology, Inc. 

See us at the Western Cable Show Booth #4767 

Reader Service Number 35 

400 W. California Ave. 
Sunnyvale, CA 94086 

(800) 374-3560 
Email: customer@appsig.com 

http://www.appsig.com 
QAMalyzer and Online -Ingress-Check are trademarks of Applied Signal Technology, Inc. All other products mentioned are registered trademarks of their respective owners. 



Broadband Training 
A comprehensive, broadband 

technology seminar 

Seattle, Washington February 19-21, 1997 
Concord, California (Vendor's Day) March 5-7, 1997 
Orange City, California March 12-14, 1997 
Phoenix, Arizona March 19-21, 1997 
Dallas, Texas April 2-4, 1997 
Denver, Colorado April 9-11, 1997 
Indianapolis, Indiana April 16-18, 1997 
Toronto, Ontario, Canada April 30-May 2, 1997 
Ottawa, Ontario, Canada May 7-9, 1997 
Montreal, Quebec, Canada May 14-16, 1997 

Includes hands-on training in Philip's mobile 
classroom, simulating a complete hybrid fiber 
coax (HFC) system. 

For Information/registration, call: 

1.800.448.5171 
In NY State: 1.800.522.7464 

Philips Broadband Networks, Inc. 
100 Fairgrounds Dr., Manlius, NY 13104 

LeJ Ketale6 iket3s bettee 

PHILIPS 

TRAINING 

Learn to splice, test, connect 
and troubleshoot a 
fiber optic network. 

970-663-6445 

Fiberlight 
International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

See The Training 
Column on Page 116 

1 BUY SELL REPAIR MFG UP: E Scjnitilfic Atl eanta 
dB-tronics 

Upgrading or adding channels? 
Contact us for all your equipment needs. 

*  SA li Ames (:1 fiber Optics *Videociphers 

(ItAddressable (-4,„s-74, C-co)z (xMagnavox 
\-,e Converters ‘41/EQ's \1/ Upgrades 

864-574-0155 • Fax 864-574-0383 • e-mail sales@dbtronics.com 

http://www.dbtronics.com 

Singlemode Optical Switches 

Switchable Optical Splitters 

• Corning Multiclad Im coupler technology 
used exclusively. 

• Lowest loss Optical Switches in the world. 

• Switchable Optical Splitters save 50% of 
the optical power required for route 
redundancy. 

OptiVideo Corporation 
5311 Western Avenue, 

Boulder, Colorado 80301 
TEL: 303-444-2160 FAX: 303-444-2242 

Emergency Alert 

Systems By 

IdEA/ONiCS 
TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 
Audio only systems available. 
Compatible with all headends. 

Affordable 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 

NMI Management 
& Training Services 
30 Kingwood Rd. 

Oakland, CA 94619 

SAVE $ $ ON UNNECESSARY 
PLANT RELOCATION COSTS! 

RIGHT OF WAY TRAINING 

The most comprehensive and cost effective 
right of way training available. 

You will learn: 
• Why easements are necessary 
• How to write and interpret easements 
• To read and understand legal descriptions of real 

property 
• Basic real property law 
• To negotiate with property owners and 
governmental agencies 
• How to read and comprehend tax assessor's maps 
and ownership information 
• How to comprehend franchise rights and obligations 
• The best way to handle trespass complaints 
(when your company is the trespasser) 
• The pitfalls of verbal permission to occupy private 

property 

The 1984 Cable Act provides a great deal of protection; however, your 
company needs more than the act provides. Our class is four and 
one holf days in length and is only $975 per student. (all for a 
complete brochure and schedule. Classes taught nationwide. 
References and client list available. 

PYRAMID 
Is Quality Construction 

Pyramid Industries offers 
Quality Smoothwall, Ribbed 
or Corrugated lnnerduct at 
competitive prices aid 
immediate delivery, contact 
your local distributor or call 
us at: 814-455-7587. 

1 411116,_  
!!RAND INOUSMES IPC 

1422 Irwin Dr. Erie. PA 16505 • 814/ 455-7587 Fax 814/ 454-8756 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

1. 
For more information 
on how to put TowerSentry - 
to work for you, call... 

1 -800-448-8099 

1 

Tower Light and Transmitter Monitoring Specialists 



WE BUY SCRAP CATV CABLE 
MIDWEST CABLE 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 

SERVICES 

PO Box 96 Argos, IN 46501 

3 COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 
CABLE CONSTRUCTORS, INC. 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

130 SPECIALIZED TRUCKS IN STOCK 
(10) Telsta-Versilift 1 Ton Buckets In Stock 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks In Stock 

Call For Price List: (215) 721-4444 Fax: (215) 721-4350 

Opdyke Inc. 
Truck & Equipment Sales 

1100 

3123 Bethlehem Pike 
liattield, PA 19440 USA 

We Buy Surplus Trucks 

REPAIR 

P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

gmmilmmummm 
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CAD 

DRAFTING 

SERVICES,INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 

• System Design 

• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 
Call for literature. 

RETURN PATH ACTIVATION 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 

• FCC PROOF OF PERFORMANCE 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• RETURN ACTIVATION 
• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

ANNOUNCING PCMS 
A PC character generator for under $500! 

VERY EASY TO USE 
Does not require Windows 
Optional VCR controller. 

Full color graphics / remote entry / multiple users 

Dickel Communications 

5208 E. Hanbury 
Long Beach, CA 90808 

call toddy 

FAX 310-496-4716 
Tel. 310-496-0674 

Quaeity Repai at Competitive hieing 
CENTER REPAIRS & SALES 
0 In Warranty Repair 

0 Jerrold Addressable Repair Specialist 

c DP5, DP7 & DPV7 / Panasonic 1402, 1403 

0 Remote Repair (URC 450, 550) 

For more information contact: 

TKR Repair Center 
TCI Tel: (908) 583-2026 • Fax: (908) 290-1677 
Ai.m. 25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 
& pickup in 
certain areas 

The January 1997 issue of Communications Technology 

closes November 25. 
Call Rebekah Markheim before then to stay on 1996 rates. 

1-800-325-0156 x33 
89 



Da‘id Sylvestre 
203-1553-9241 

90 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

Gilbert AHS 
LRC 
Off Shore 
PPC 

F to F, N to N, BNC, RCA, F-81 
RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly. Quick delivery on all colors and lengths. 
Fax: (602) 582-2915, PH: (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Belden 
Times 

Comm/Scope 
lntercomp 

We Buy Scrap (ATV') 
MATE4J, KA' 
Cable Recovery Inc. 

COAST TO COAST SERVICE 
818 W. 3rd St. • P.O. Box 1224 

Tel: (800) 831-2925 BUYERS OF SCRAP CATV Winona, MN 55987 

SYS-FE NIS 
Design • Installation • Testing • Full Turn Key Services 

Applications: 
Telephone • Cable TV • 802 Networks • Process Control 

• Security • IVHS • Educational Networks 

Services Include: 
System Engineering & Design • Outside Plant Construction 

• Project Management • Aerial & Underground Cable Installation 
• Systems Integration • Premises Wiring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

AXSyS Communications 
P.O. Box 571 

Danielson, CT 06239-0571 
Tel: 860-774-4102 • Fax 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
Repúbilca Argentina 

Tel: 582-2915 • Fax: 582-1372 

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 
3.3 meter 11' 
3.7 meter 12' 
3.9 meter 13' 
4.2 meter 14' 
4.5 meter 14.8' 
5 meter 16' 

CALL FOR PRICING 
(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien. WI • USA • 53821 

Phone (608) 326-8406 

Fax (608) 326-4233 

Quality Cable & Electronics Inc 
1950 \ 4411I 'S FRI. F. I • I'ONIPV•10 III %CH, I I, 33064 
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EDJ 
COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
63' Tower Trucks for Site Surveys 

Kennedy Cable Construction, Inc. 

Highway 200 West Post Office Box 760 

Reidsville, Georgia 30453 

(912)557-4751 • FAX: (912)557-6545 

AERIAL AND UNDERGROUND CONSTRUCTION OF CATV, LANS, 
TELECOMMUNICATIONS AND FIBER OPTIC SYSTEMS. 

SPLICING, UPGRADES, REBUILD, NEW EXTENSIONS OF SYSTEM, 
BALANCE SWEEP AND PROOF SYSTEM. 

OVER 24 YEARS OF EXPERIENCE 

Video PosterTM 
Low cost Character generators 

*Infra-red VCR deck control Crawl messages  
*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk -7. 
*Program all via modem from IBM, MAC or VP 

e Hi-res Fonts 
N 4 eather 

Logos 

Engineering Consulting 
el:714-671-2009*Fax:714-255-9984 

Ask for 
Demo 

video tape 

WEB-->http://home.earthlink.nee-engcon 

Looking for "the best" in Mapping & Design? 
Field Mapping Services 

Design Engineering 

Asbuilt Digitizing 

High Capacity 

On-time Delivery 

First Class Quality 

International 

350 Indlatià Street, Suite 200, Golden, Co/ 80401 
(303) 279-7322 • far (303) 279-2548 • email: mapping@seca.com 

Your No • 1 vendor of 
Converters • Remotes • C. G.'s • Ports 

th 

Price • Service • Delivery 
Cable Technologies International, Inc. 

2500 Office Center, Suite 300 Willow Grove, PA 19090 
(215) 657-3300 Fax (215) 657-9578 E-Mail cti(a/havenios.com 



SOUGHT / SOLD / SERVICED 
INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING • ERECT 
• ANTENNA • FEEDLINES • ANALYSIS • DISMANTLE 

SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
GI White VCII  $249 
Jerrold 450mhz Station  $349 
JLE 330mhz to 550 mhz . . . .$35-125 
Regal 450 4 Port Tap  $1.50 

WE SERVICE WHAT WE SELL 
SINCE 1982 

All Types of Equipment Wanted - FAX list!! 

AILLSIA 
SEPVINCES. 
1-800-98-ARENA • FAX 1-610-279-5805 

FREE 44pg Catal,owg., e.,1,3tLAtgljoepiucee. Aeolic. 

„ 

2104 • Audio 01.1 Ample 
FIGO-Sync Dist Arr.114 R.I.', 54..4 

OOPAMP LABS INC (213) 934-3566 
1033 N Sycamore Ay LOS ANGELES CA, 90038 

http://www.opamplabs.com  

WE BUY & SELL 
SURPLUS NEW & USED 

Connectors, Taps, 

Headend, Line Gear, Misc. 

TM BROKERS 
5402 Highway 95- Cocolalla, ID 83813 

Tel: (208) 683-2797 or (208) 683-2019 

Fax: (208) 683-2374 

SEE INVENTORY ON HOME PAGE 

EMAIL: moorst@comtch.lea.com 

HOME FAGE: http://www.lea.com/-moorst 

We Accept M/C or Visa 

FREE 
WAVETEK 

Meter 
with your repair or sales orders 

We Buy, Sell & Repair 
CATV EQUIPMENT 

Call for Details 

RMT ENGINEERING 
800-228-0633 

HERMAN J. JOHNSTON 
PRE MDI NT 

Nationwide 
Tower Company 

RADIO, TELEVISION, C.A.T.V. AND MICROWAVE TOWERS 
P.O. BOX 130 • POOLE, KENTUCKY 42444 • 15021533-6600 
MOBILF 15021831-4573 FAX (502) 533-0044 

E auk ism= e% WE BUY 
AND SELL 

Ulltà QUALITY CATV 
BROADBAND EQUIPMENT 
INTERNATIONAL 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (619)631-2324 • Fax (619) 631-1184 

rIndustry 
Service 
Since 
1966 

ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male 
• F Female 
• BNC 
• PL 

• RO - 59 
• RG - 56 
• FIG - 11 
• Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. 

Call for pricing and free sample. (406) 458-6563 

.M] 

Cableîool5TM CAD 
Only $895.00 

Works with any version of 
AutoCAD®, even LT ! 

Complete CAD System: 
CableToole CAD 

AND AutoCAD LT 2.0 
• $1295.00 • 

Il 

Easy to setup and learn 
Includes utilities - Map Slat, 
Outage Tracker, Street List, 
Noise & Distortion Calc, more! 

We also provide CATV 
Design & Drafting Services 

Visit our website or 2246 Garwood Rd, Sicklerville, NJ 08081 

call for a FREE demo (609) 346-2778 
www.GoldComInc.com fax:16091782-0841 

GoldCom 
   Inc. 
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Place help wanted ads Now for your new hires in 1997. 
Call Rebekah Markheim, Classified Manager 

1-800-325-0156 x33 or 
fax 1-303-839-1564 

PLATTE RIVER CABLE 
Sweep Tech with construction knowledge 
to work in southeast Wyoming. Requires 
valid drivers license. Salary depends on 
experience. FAX: 1-800-224-3517 or call 
1-800-759-8448. EOE. 

PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
• Technicians • Engineers • Managers • Sales 
Send resume with salary requirement to address below. 

Employer Inquiries Invited. 

Communication Resources 
The Communeahon Personnel Speciahsts 
P 0 Box 141397 • Cmcinnati. OH 45250 
606-491-5410 FAX 606-491-4340 

Irwin Utilities of Texas, Inc. 
Employees & Sub-

Contractors 

Aerial, Underground, 

Splicing, and Activation 

Several Locations in U.S. 

FAX Resume: 214-388-7994 

CATV Tech needed in LA area. 3 year 
experience as a line or headend tech 
required. BCT/E or NCTI certification and 
fiber experience a plus. Must have strong 
preventative maintenance and troubleshoot-
ing skills. Call 302-292-0246., ext. 105 and 
fax resume to 302-292-8312. Position 
available in other areas. 

Steve Odell, Technical Operations Manager 
Campus Tele Video 

94-A Albe Dr. 
Newark, DE 19702 

Phone: 302-292-0246, ext. 105 
Fax: 302-292-8312 

peter SCTE Sustaining 
Member 

Froehlich & Co. 
executive search 

P.O. Box 339 Weatherford, TX 76086 

(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

Cable Search Associates 
Professional Search and Placement 

Engineering • Management 
• Technicians • Sales 

• Marketing • Construction 

Call or Write 

WICK KIRBY 
Office (630) 369-2620 FAX (630) 369-0126 

P.O. Box 2347 • Naperville, IL 60567 
Fees Paid 

=tit!' TM 

INTERNATIONAL SALES MANAGER AND 
REGIONAL SALES MANAGER WANTED 
for growing premise and CATV telecom-
munications company. CATV and premise 
wiring experience required. Send resumes 

to: R O. Box 955, Elyria, OH 44035, 
ATM: Steve. 

Wanted! 
Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

• TECHNICAL OPERATIONS 
MANAGERS 
é SYSTEM ENGINEERS 
• HEAD.END TECHNICIANS 
• CONSTRUCTION MANAGERS 
&SUPERVISORS 

We currently have multiple openings with 
Top Five MSO's and foreign clients. Please 
send your resume and salary history to: 
Warren, Morris & Madison, Ltd., Attn: 
Jim Milton, Technical Dept., 132 Chapel 
St., Portsmouth,NH 03801 or call Jim at 
603-431-7929. An Equal Opportunity Employer 

e w.miekk»....e...;:v • • ."..5:.:.:,:kkkekkkkkkkkekke 

Madison, Ltd. 

Southern Louisiana Interconnect 
For Sale 

Over 10 years. Profitable every year. Large 
stable base. Send inquiries to P.O. Box 20234, 
New Orleans, LA 70141-0234 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
teeesaienec Phoenix. Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

EXPERIENCED CATV 
POSITIONS AVAILABLE NATIONWIDE 

Fiber/Coax Splicers 

CATV Make Ready Engineers 
Strand Mappers Project Managers 
CATV Designers As-Builters 

Installers CAD Drafters 

An Equal Opportunity Employer 

Send Resumes and Call: 1-800-800-7886 

Cable TV Technician 
to perform new installs, disconnects 
& system svc in the Los Angeles 
area. Phone experience a plus. Full 

benefits. Vehicle & tools supplied. 

Fax resume to: (818) 313-9091 or 

send to 21160 Califa St., Woodland 

Hills, CA 91367 

(Attn: Terence Mulholland) 

Construction & 
Line Technicians 

Continental Cablevision, a premier 
telecommunications company is seek-
ing experienced TECHNICIANS for con-
struction and maintenance. Excellent 
customer service and communications 
skills are essential. Must have a valid IL 
drivers license with a good driving 
record, ability to lift 80Ibs., work at 
heights, in enclosed spaces and outside 
in all types of weather conditions. Also, 
must be able to work overtime and on-
call. Positions are available throughout 
the suburban Chicagoland area. Please 
submit resume to: 688 Industrial Dr., 
Elmhurst, IL 60126, Attn: HR or fax to: 
630-716-2466 or call 630-716-2710. 
EOE M/F/DN 

s. 
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PRESIDENT'S MESSAGE 
By Bill Riker 

SCTE national conferences: Top 
forums for technical discussion w 

hile it's difficult to even en-
vision planning for beyond 
the holidays right now, the 
SCTE national headquar-

ters staff is busy making the final 
preparations for the 1997 Conference 
on Emerging Technologies. This year's 
conference will be held Jan. 8-10 at 
the Opryland Hotel in Nashville, TN. 
While the event maintains its broad 
scope, the overall theme is "data." 

Jan. 8 will feature a series of pre-
conference tutorials: "What is ATM?"; 
"What is Ethernet?"; and "What is 
TCP/IP?" That evening, SCTE will 
hold a Welcome Reception sponsored 
by General Instrument and Jerrold. 

The first official day of the confer-
ence, Thursday, Jan. 9, will begin with 
opening remarks to attendees from 
yours truly. The first three-hour ses-
sion, "Data over cable—The technology 
and where it is going" will begin at 9 
a.m. The luncheon will feature a 
keynote speaker discussing "The histo-
ry of the Internet." The afternoon ses-
sion, "Data over cable—Applications 
for new services," and the evening will 
end with the Polaris Award Reception, 
sponsored by Corning, CED and SCTE. 

Friday morning will feature "New 
science applied to current issues," and 
"Empirical data and field experiences." 
A speaker will address attendees at 
the luncheon on "The history of new 
business technology equipment." The 
conference will conclude with "Over 
the horizon." 

Registration 
Each year, response to SCTE's Con-

ference on Emerging Technologies has 
been overwhelmingly positive, with at-
tendees commenting that they find 
the sessions and panel discussions 
very valuable and that the technolo-
gies discussed bring them up to date 
on the evolving technologies in the in-
dustry This year, we feel that the 

Bill Riker is president of the Society of 
Cable Telecommunications Engineers. 

focus is on data, and it is our hope 
that the conference is as effective a 
learning experience as previous events 
have been. 

Registration packages will be 
mailed to all national SCTE members 
this month. Others who would like to 
attend should call national headquar-
ters at (610) 363-6888. 

RFC '96 
Another recent forum for high-level 

technical discussion was the tremen-
dously successful "HFC '96" technical 
workshop that took place Sept. 25-27 
at the Loews Ventana Canyon Resort 
in Tucson, AZ. The conference was co-
sponsored by the SCTE and the Insti-
tute of Electrical and Electronics Engi-
neers Communications Society, the di-
vision of the organization that is de-
voted to telecommunications, broad-
casting and related disciplines. 
HFC '96 focused on high integrity 

hybrid fiber/coax networks and was 
developed to provide an opportunity 
for industry experts to discuss the eco-
nomics of HFC network design and 
how HFC can become the two-way 
network of the 21st Century Common 
approaches to high integrity HFC net-
work design were discussed, and con-
ference sessions dealt with spectral in-
tegrity and protection, survivable net-
work configurations, powering, encryp-
tion and security and telecommunica-
tions services network integrity speci-
fications. 
A tremendous amount of material 

that is crucial to our industry's devel-
opment was covered during this pro-
gram, including: 
• Standards and technical require-

ments for telecommunications 
• Transmission spectral integrity 
• Transmission availability and se-

curity 
• Specific HFC broadband services 

requirements 
• Traffic predictions, network siz-

ings, modulation techniques 

This was 
the first time 
the Society has 
collaborated 
with the IEEE 
Communica-
tions Society in 
this capacity. 
Attendance at 
the conference 
was exception-
al, as 75 atten-
dees were expected and 135 actually 
attended. 

The Intersociety Technical Commit-
tee on Cable-Based Broadband Access, 
consisting of many leaders in the 
telecommunications industry proposed - 
this technical workshop on the topic of  
high integrity HFC networks. Commit-
tee Chairman Jack Terry assistant 
vice president in broadband access at 
Northern Telecom in Atlanta, headed 
up the endeavor on behalf of both orga-
nizations to present an essential work-
shop that would address key issues 
concerning HFC that the industry 
must plan for in the near future. 

Response from those who attended 
was extremely favorable with several 
attendees noting that speaker provid-
ed "clear explanations" were "articu-
late" providing "well-presented" topics 
at the "right level of detail" during ses-
sions that were "very objective and in-
teresting." 

You can benefit from the informa-
tion presented at HFC '96 right now, 
as audio transcripts of the sessions 
and copies of the proceedings manual 
are available through the Society 
Plans are already underway for Cable-
Tec Expo '97 to be held June 4-7 in Or-
lando, FL. The program subcommittee 
has already held its first meeting, 
toured the Orlando Convention Cen-
ter, and issued a call for papers with 
abstracts due Dec. 1. 

In addition, the 1997 Exhibitors' 
Prospectus will be mailed to prospec-
tive companies this month. CT 
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tchingr 
en you re • 

Innovative Status and 
Performance Monitoring 
Solutions from Cheetah. 
Continuous Monitoring, 

The Cheetah System never sleeps. When you are away from 
your network, rest assured knowing you will be notified of equipment 

problems or out-of-spec conditions. Should a power supply fail, a modulator 
deviate from specifications or if system Carrier-to-Noise impacts picture quality, the 

Cheetah System makes sure you know. And you'll be aware of it before your subscribers call. 

Improve Performance. 
The Cheetah System helps you manage your network. Monitor headend and distribution devices 
throughout your multi-vendor plant. Measure ingress and noise on your return path. Fully automate 
all your performance measurements including non-interfering distortion monitoring, measurements, 
levels and frequencies. Plus with Cheetah, your network reliability increases, giving you the 
flexibility, quality and control you require to implement new data and video services. 

The International Benchmark. 
The Cheetah System is a standard around the world. From the Pacific Rim and 
South Pacific to Europe, Latin America and North America, Cheetah monitors 
the world's broadband networks. For status and performance monitoring, 
the Cheetah system will work for you now and in the future. For further 
information and product literature, call (941) 756-6000 today. 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive • Sarasota, Florida, USA 34243 • (941) 756-6000 • FAX: (941) 758-3800 
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Introducing ROMPED Pedestals 
ROCK-PED" is the perfect 
solution to customer and 
municipal requests for an 
aesthetic alternative for above 
grade line equipment. 

Here Are Some Rock Solid 
Reasons Why: 

• Real Aggregate Surface 

• 2 Colors - light granite or 
sandstone 

• 3 Sizes - complete assemblies 
for amplifier, L.E. and 
tap/interconnect 

• Retrofit Kits - for existing 
insiallations 

• Larger Hanclhole & Top 
Opening - for more work area 
8c storage 

• 4 Times Stronger - than 
polyethylene/ABS 

• UV Stabilized 

• Ventilated 

• Maintains Temperature 
Stability 

• Various Locking Styles 

Rock-Fed'' Brand l'etlemal Cote's ale Intinttlat u, ed utilizing the exdusive Envirostont, 
which is a registered iratkn,a, k il haute Stu me, Inc. 

For more information and our 
brochure, call your Multilink 
Representative today! 

a!!!!!elTm 
Engineered to Make the Difference 
580 Ternes Avenue P.O. Box 955, 
Elyria, OH 44035 

Phone (216):366-6966 - area code subject to 
rhangef tine I, 1997 to (440). 
FAX (216)366-6802 

Internet: 
littp://www.multilinkinc.coni/Multilirikinc 
E-mail: MuLink«ix.netcom.com 
24 Hour Voice Messaging 
Worldwide Distribution DMultilinic, Inc. 1996 
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