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Coming Soon. 
A whole new way to shoot trouble. 

One company. One solution. 
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SPEED 
MEANS NOTHING 

And Every Second Counts. 
Assets are at risk from Wall Street to Bob Sutter's den. It's hot business in a new world and liable 

high-speed Internet access is vital. 

So what happens if your operations center is facing an alarm storm from differeni network 

management elements, spread over multiple screens? How long will it take your team to di ose the 

problem? The stock market closes in 20 minutes. You do the math. If you can't fix it fast enc4igh, how 

long will it take Bob to find a new Internet provider? 

One Screen. One Solution. 
The Cheetah Solution can cross correlate a flood j alarms 

from multiple systems, in seconds. This "smart" syste4i boils it 

down to a single, root-cause alarm—on just one scren. Is it a 

node, a transmitter or maybe it's return path ingress. l4stead of 

rolling trucks all over town, this system pinpoints the roblem 

so you can fix it, fast. All before the stock market cl 

Cheetah. Unifying Your Network 

2501 63rd Avenue East, Bradenton, FL 34203 

(941) 756-6000 • vvww.cheetahtech.com 
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IF Y CAN'T 
GET ONLINE 

RF Distribution 
Systems Status 
Monitoring 

Automated Test 
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Get The Power. 

reliability 

power generation 

The power of ideas. 

Empowering a 

revolution in global 

communications 

From the company 

with nearly a million 

power installations 

in more than 50 

countries around 

the world 

Tel: 360-647-2360 

Fax: 360-671-4936 

www.alpha.com 

field service - 
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harness 

grow 

start 

apply 

Get the confidence that comes with true. 
uninterrupted power Its the critical link to 
providing new and expanded services. 

Get the assurance of a solution that 
harnesses the power of technology 
Alpha provides the power to support 
critical network growth, expansion and 
opportunity. 

Get the resources to build out your 
plant. From initial start-up to complete 
installation services, you'll be tapping into 
the strongest field power service 
organization available 

Get the power of proven integration. It's the 
synergy of combining industry leading 
power technology with more than 20 years 
of communication powering experience. 
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or 
oadband? 

Compete at the edge in 
voice, data and video 

Launch a powerful new generation of 

broadband services. Terayon delivers 

innovative voice, data and video systems 

with performance to spare. Fast. Now. 

Terayon 's highly regarded cable 

modem access systems are deployed 

by leading operators worldwide. 

From advanced S-CDMA systems to our 

CableLabs-certified DOC% products. 

We have the answer. 

Customize your programming 

lineup, insert ads, and deliver 

video-on-demand with our innovative 

CherryPicker digital video systems. 

'1111111rh._ Shred the competition. 

Power through the turns with our Multigate broadband telephony systems — the most advanced voice 

and data services over cable. And crack the ice in the exploding SOHO market with our line of IP routers. 

If you're ready for broadband, run with Terayon. Call or visit us on the web. We'll meet you at the peak. 

Broadband Innovation in Voice, Data and Video 

TERAYON 
COMMUNICATION SYSTEMS 

terajon.com TELEPHONE: 888.7.TERAYON OR 408.727.4400 FAX: 408.727.6205 EMAIL: infoeterayon.com 



REXPORTER 

Michael Adams is the principal net-
work architect for Time Warner 
Cable, responsible for networking in 
its Pegasus Digital Program. He also 
chairs one of the Society of Cable 
Telecommunications Engineers 
Working Groups of the SCTE Digital 
Video Standards Committee. He re-
cently asked me to review his new 
book, OpenCable Architecture. 

After receiving it, I read it from 
cover to cover, though I must admit 
that I only scanned some sections 
that would be important to a working 
engineer—I hung up my spurs some 
years ago. 

This book begins by introducing 
the need for OpenCable in language 
everyone in the broadband industry 
can understand, from installer to en-
gineer to marketing director. 

DITOR'SLETTER 

The Book 
On OpenCable 

After the foreword by Jim Chid-
dix, Time Warner's chief technical 
officer, "Why Digital Television" de-
scribes the history and advantages 
of digital vs. analog. Other chapters 
detail both analog and digital set-
tops. Then Mike covers digital tech-
nology in today's modern systems, 
explaining local area network (LAN) 
extensions, synchronous optical net-
work (SONET), asynchronous trans-
fer mode (ATM) and Internet 
protocol (IP) networks. 
There are chapters on interactive 

services, interactive cable system case 
studies, and on-demand services with 
case studies. "Why OpenCable" cov-
ers its architectural model and func-
tional requirements, ending with 
OpenCable's headend, network, con-
sumer and security interfaces. 

Industry rea ion to an earlier 
book, Modern able Television Tech-
nology: Video, ice, and Data Commu-
nications, by It Ciciora, Jim 
Farmer and Da e Large, has made 
that book requ red reading for every-
one technical i the industry I expect 
Mike's book 1 be purchased with 
the same enth 'asm. If you enjoy 
Modern Cable levision Technology, 
you will want pick up a copy of 
OpenCable Arc itecture to complete 
the set. They g hand-in-hand. The 
book is publis d by the Cisco Press, 
www.ciscopres .com. 

Let's hope M ke will be on hand at 
the 2000 SCTE Cable-Tec Expo to 
personally sign copies. 

Rex Porter 
Editor-in-Chief 

Preventing Pro lems 
is easier than solving them. 

The Exceptional Flex Clip. 

_ _ 
%S tCRCS,/ «1 1.1C1 re11/81118111.3 

Direct merchants to the telecommunications industry 

800-257-2448 • fax: 303-986-1042 • e-mail: mail@dropsupplies.corn 
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The Regal Flexible Tap System for cable telephony applications 
enables you to upgrade your plant now with the assurance that 
which ever powering method you choose, you'll have a sensible, 
economical and worry-free migration path for telephony upgrades. 

Regal's RF-only/12-amp faceplate, twisted pair powered 
faceplate and coaxial powered faceplate all fit in the extension 
tap and widebody housings, eliminating the need for tap 
replacements as your network evolves. 

Available from... 

LEGAL AniarEC TELEWIRE SUPPLY 

1-88-TeleWire • telewiresupply.com 

RF only!”-amp faceplate 

Twisted pair powered faceplate 

Coaxial powered faceplate 

11 

Regal widebody faceplates also 
fit extension tap housings for 

aerial applications. 
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RIFOCS listened and has answered the call for smaller, InkSn ' 

easier-to-use fiber optic connectivity! RIFOCS now de-
  livers LC connectors that reduce space requirements in 1w=º 
RIFOCS 

the network by 50%. Not only is this connector user-friendly, 
but it offers an audible click when engaged so you know you're con-
nected! The LC connector is the optimal solution for private and pub-
lic networks. Call now and make RIFOCS your fiber optic solutions 
provider. 

See us at: NetWorld + Interop 2000: Las Vegas, NV May 9-11 Booth #2285 
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If you want to build the best headend, 

start with the best modulators. 
Standard's got you covered. Maximize your modulator choices without 
increasing your costs. Standard agile modulators give you the performance 
of fixed-channel systems, but with a lot more flexibility. 
For example, our STRATUM System takes up less headend space per channel 

than any other system, but still offers advanced features such as remote control 
and automatic backup for lost signal or power. Or take our new TVMI000. It 
covers the entire spectrum from 54 to 1000 MHz, and lets you 
combine up to 158 channels while still holding out-of-band 
noise to less than 60 dBc. 

In addition, Standard's TVM5501I is the acknowl-
edged agile workhorse of the industry, offering re-
broadcast quality and minimized noise and spurs 
for extraordinary reliability and performance. 
And if cost is a concern. the SCM550HP 
offers the same high quality and reliability, 
but with an eye on your budget. 
When you upgrade the headend, 

remember nothing delivers the signal 
like a Standard modulator. 

(rr(-• Standard 
Communications 

Meeting tomorrow's standards today. 

STANDARD 

COMMUNICATIONS 

it+ 

'.•••-• ISO • se e tor me u ee e en - 
fteletet111212IPete• 

a., um a 

.. ..... 

I 0'0 POI! 

www.standardcomm.co 
U.S.: (800) 745-2445 • Canada: (800) 638-4741 • Europe: 44 1923 80 ,10 • Latin America: 55 11 3887 6598 



LETTERS 

Praise for Communications Technology's Redesinn 

Hi, Tim: 
Congratulations on getting your pic-
ture in Communications Technology. 
OK, congratulations on the publish-
er's job, too. The new look for CT is 
great—I really like it. Definitely a 
jump in the right direction. 

Regards, 

Jim Lepsch 
Monroe Electronics 

Tim: 
Your final comment in your letter 
(Publisher's Letter, April 2000, page 

10) is something we at Broadband 
Access Systems strongly agree with: 
"... just like a broadband system, 
both the content and the delivery 
vehicle must be operating at peak 
performance." 

Navigation is always important, 
whether you're viewing a Web site 
or a publication, and you have 
achieved that seamlessly. 
Thanks, 

Susan Costa 
Marketing Communications Manager 
Broadband Access Systems 

Tim: 
I like the new look within Commu-
nications Technology. I think your 
bolder type, bigger headings, short-
er stories and broader coverage all 
work very well. Great work. 

Sincerely, 

Bailey Shewchdh 
Vice President of Business 
Development 
11%1T2 

Publisher's response: Thanks, all----
glad you like it. —TH 

Cable's Top 10 Technologies 
Ron 
I enjoyed your article (Cables Top 10 
Technologies," March 2000, page 24), 
but I would not have put harmonical-
ly related carriers (HRC) on the list. 
HRC (and incrementally related carri-
ers, or IRC) were interesting tech-
nologies, but I don't recall them being 
widely used, at least in my time. 
Technology or technique—hetero-

dyne channel processing certainly 
had a big impact on headends. It 
took us out of the strip amplifier era 
and gave us flexibility in making 
channel assignments. 

Frank Baxter 
Retired 

Editor's response: Other technologies that 
were suggested by readers include hard-
line coaxial cable. If you ever worked 

with ladder line G-line, or even some of 
the early strip-braid and other coaxial 
cable configuralions, you no doubt have a 
deep appreciation for modern cables. 
Another sugsestion offered was con-

temporary amplifier housing designs. 
Some of you may remember the old 
pole-mounted tin boxes with tube—and 
later solid state—rack mount-type am-
plifiers and RG-11 jumper cables from 
the amplifier to bulkhead connectors 
located on the box exterior Certainly 

Every clip we sell 

delivers an installation that's 

damage-free now, 
problem-free for life! 

ictier-raiLcr erumutans 
Direct merchants to the telecommunications industry 

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

12CI06.00 



Scientific-Atlanta 
Network Architectures 

Broadband 
Access Satellite 

Digital 
Video Services 

Here's the formula for 

CASH FLOW: Scientific 
Atlanta 

Every aspect of a Scientific-Atlanta network architecture — 
from optical transport to RF and taps — is designed to plug 
into that formula to give you a broader band. 

For extra credit, contact your Scientific-Atlanta sales 
representative right now. Class dismissed. 

1.41S 
your JPPORTUNITY. 

TAKE IT 
Toll Free in the U.S. 800.433.6222 virmscientificatlanta.com 



XC Pthe next generation of coring too 

Chamfering the center conductor and controlling its length, 

the XCP series provides you with higher production 

and total quality control to quickly and precisely 

prep cable... in a single operation. 

...the latest innovation from Lemco 

LEMCO 

800.233.8713 
Introducing the future 

fax 570.494.0860 
www.lemco-tool.com 

Specify Lemco's XCP Series for preparing 

cables to AT&T standardized dimensions. 

For connectors or appplications that require 

different center conductor lengths specify 

XCP-A Series with an adjustable chamfer stop. 
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Industry doin's 
Art, 
I read the "Tinie Warner Soars with 
Pegasus" articl (April 2000, page 78) 
with much int rest. Do you know of 
any good resoi.rces of information for 
the current stallus of the industry and 
the major mul ple system operators' 
(MSOs') roll-otkt of these services? 

Mike Lynch 
Sales Engineer 
Artel Video Sy 
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read, please let us know Simply 
e-mail Communications Technology's 
editors at tvrex@earthlink.net or 
jwhalen@phillips.com. CT may edit 
letters for clarity and space. 
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Now There's One Instrument That Has 
QAM, Sweep, Spectrum and SLM Capabilities. 

Chances Are You Already Own It. 

If you own a Stealth, you're a simple 

upgrade away from its new, more powerful 

form—the Stealth Digital Analyzer or SDA. 

The SDA combines QAM technology 

(64/256 measurement options), digital return 

and cable modem analysis and all current 

Stealth features into a one-box solution. 

So now you don't have to spend loads of 

money on new, separate QAM testers. And 

your field technicians can spend more time 

fixing problems instead of running back and 

forth to their truck or learning new equipment. 

Don't have a Stealth to upgrade? That's okay 

too. Simply visit www.wwgsolutions.com 

or call 1-800-851-1202 or 317-788-9351 to 

buy an SDA or upgrade your Stealth or 

SAM-4040 to the one-box solution from 

Wavetek Wandel Goltermann. 

W AVETEK 
W ANDEL 
GOLTERMANN 

,,,catuns Test Sol.ttons 

(02000 Wavetek Wandel Golterrnann 



PULSE 

VOD Dark Horse 
Quick Out of Box 
By Jonathan Tombes, 
Deployment Editor 

A company whose computers detect 
wind shear for airline pilots appears to 
have taken an early lead in the video-
on-demand (VOD) race. Concurrent 
Computer is expanding its VOD roll-
out with Time Warner, initiating de-
ployments with Cox Communications 
and trialing with Comcast. By late 
summer, it could have several hundred 
thousand activated set-top boxes. 
Concurrent Vice President of Engi-

neering Bob Chism said that his com-
pany's MediaHawk VOD system 
currently has about 42,000 activated 
subscribers in Time Warner's Oceanic 
Cable operation in Hawaii. He added 
that Time Warner is also testing the 
system in its Tampa Bay division and 
plans an initial deployment there of 
about 100,000 activated set-tops. A 

Concurrent's VOD order screen 

"We looked at our 
core competencies 
and said, 'Wow, this 
would make a great 
video server." 

—Bob Chism, 

Concurrent Computer 

recently announced deal has Concur-
rent supplying Time Warner with 
VOD equipment through 2001. 
Cox has also selected Concurrent, 

building upon an ongoing VOD trial. 
"In a month or so, we'll roll it out to 
several thousand paying customers, 
and then a few months later, we'll roll 
it out as rapidly as we can across all 
of San Diego," said Alex Best, Cox se-
nior vice president for engineering. 
The Concurrent system uses the 

MediaHawk video server to house 
the titles, a back-office software suite 
that tracks assets and customers, sys-

tem management maintenance soft-
ware for such tasks as propagating 
content out through the hub, and a 
network manager for provisioning 
total system bandwidth. 

In distributed architectures, Con-
current places multiple video servers 
in the hubs, which also carry network 
gear enabling two-way digital traffic. 
"The idea obviously is to put the 

high-usage titles out 
in the hub," said 
Chism. 
Concurrent is tak-

ing VOD in stride. 
"Our legacy core busi-
ness (is) in real-time 
systems, very mis-
sion-critical applica-
tions, that require a 
lot of custom work," 
said Chism. In addi-

tion to detecting wind shear, Concur-
rent systems are used for Doppler 
radar weather predictions, engine test-
ing and military applications. "I don't 
mean to downplay VOD, but believe it 
or not, once you're playing out a 
movie, it's a very repetitive process," 
added Chism. 
While Concurrent's XSTREME 

video division generates only 2 per-
cent of the company's revenues, it 
leverages the company's strengths and 
is poised for growth. "It's not as if we 
started day one saying that we're going 
to design a video server from scratch," 

said Chism. "We looked at our core 
competencies and said, 'Wow, this 
would make a great video server." 
Some operators agree. "We did a 

very thorough evaluation of all the 
vendors out thiere," said Best, "and 
we felt that at this time Concurrent 
had the best product for what we 
were trying to do." 

This dark horse may be hard to 
beat. Chism said Cox ran "the most 
extensive, formal request for proposal 
(RFP) process that I have seen." He 
added that Tampa and Oceanic were 
also competitions, and that Concur-
rent has won two of Comcast's three 
ongoing trials. 

Best said, that Cox will not be sole-
sourced. Charter Communications' 
decision to launch Diva in Los Ange-
les, which represents the largest VOD 
deployment to date, is a reminder 
that the race has only begun. 

BITES 

Middleware Standards 
The Society of Cable Telecom-
munications Engineers has 
launched a new standards-devel-
oping group, the Cable Applica-
tions Platform subconunittee. 
CAP held its first meeting April 
24 at Cable Labs in Louisville, 
Colo. Chairman Jean-Pol Zun-
del, chief software architect for 
Comcast Cable, said company 
members so far include Canal+, 
Liberate, M icrosoft, Openly, 
and PowerTV. 

Modem Count 
Kinetic Stra.egies reported that as 
of March 31 the total number of 
cable modern subscribers in the 
United States and Canada was 2.7 
million, a 3-percent increase since 
the end of 1999. Time Warner led 
the industry with 400,000 installed 
customers, ..ollowed by AT&T 
with 294,000, Media0ne with 
278,000, Cox with 259,770, 
Shaw with 135,000, and Rogers 
with 215,200. > 
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Digitrans 
brings something new to 

DigiCipher . 

Choice. 
When it comes to receiving and decrypting digital 

satellite programming, the options are limited. 

While the North American standard may be 

DigiCipher, existing equipment choices have 

been limited to a single engineering perspective. 

Until now. 

A new perspective 

Digitrans, a company fluent in DigiCipher, 

introduces the first fully 

licensed alternative for 

decrypting DigiCipher Il 

satellite programming while providing seamless 

operation with your existing headend infrastructure. 

It's the DTE-7100 IRD. 

The choice is yours 

Now you have alternatives for decrypting 

DigiCipher II programming and new possibilities 

for your broadband network. For more information 

on the DTE-7100 IRD, call Digitrans at 

1-800-756-3147 or 

visit our web site: 

www.digitrans.com. 

DIGITRANS 
DIGITAL TRANSMISSION EQUIPMENT 

Fluent in DigiCipher. 

15302 Bolsa Chica Street, Huntington Beach, CA 92649 • Phone: (714) 890-8544 • (800) 756-3147 • Fax: (714) 891-2103 

www.digitrans.com 
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Cable/Telco Battle 
Takes to the Skies 
By Natalia A. Feduschak, Senior Editor 

The battle between cable operators 
and phone companies over interactive 
TV and video content just got hotter. 
AlphaStar International and 

mPhase Technologies have joined 
forces to create a global broadband 
TV distribution network, called 
mPhase Television, which is expected 
to become a viable alternative to 
cable and provide customers with 
more programming at a lower cost. 

"This is competition because 
broadband and high speed will com-
pete with (cable companies) on an 
equal ground," said Mahmoud 
Wahba, president of the Greenwich, 
Conn.-based AlphaStar, one of four 
original direct-to-home satellite 
broadcasting companies. 
Customers will be able to down-

load movies, video games and receive 
digital TV (DTV) programs on a 
monthly subscription basis, or receive 
video-on-demand (VOD) and pay-
per-view (PPV) options directly from 
their local phone company via the 
mPhase Traverser Digital Video and 
Data Delivery System (DVDDS). 
The Traverser, which was created 

by mPhase Technologies in coopera-
tion with the Georgia Tech Research 
Institute in Atlanta, allows phone 
companies to deliver simultaneously 
high-speed Internet access, 400 chan-
nels of DTV programming and tradi-
tional voice services over existing 
twisted-pair copper telephone wires. 

"This allows us to be in control of 
the content itself and have the lowest 
possible downlink cost," said David 
Klimek, mPhase's chief technology of-
ficer and director. 
Three years in the making, the Tra-

verser is similar to a cable box that 
telcos install at the customer site, 
along with common equipment at the 
serving central office, to provide 
voice, video and data services. 

The Traverser uses rate adaptive 
digital subscriber line (RADSL) tech-
nology. The box provides broadcast 
quality video in Moving Picture Ex-
perts Group (MPEG)-2 format and a 
dedicated Internet path to each sub-
scriber. AlphaStar pulls local and in-
ternational TV content and sends it 
to telcos via a small dish satellite. 
Mphase DSL then is distributed to 
households via standard copper wire 
The venture's first client is Hart 

Telephone, a local exchange carrier 
(LEC) in Hartwell, Ga. Deployment is 
expected late in the third quarter. 
Other installations are planned. 
With 185 million copper wire tele-

phone lines in the United States and 
more than 827 million worldwide, 
the joint venture hopes to target new 
service providers, including LECs, 
long distance carriers, and Internet 
service providers (ISPs). The joint 
venture has met with several national 
hotel and motel chains and is hot to 
bring its services to college campuses. 

"Everyone wants to see the price of 
equipment come down," said Klimek. 
Because adding cable can be costly, 
hospitality organizations have shown 
great interest in being able to use 
their existing phone lines to deliver 
VOD and other services typically of-
fered by cable, he said. 
The mPhase Television project aims 

at putting phone companies on the 
same footing as cable companies. 
"The impact on customers is that 
they have an option of going to 
phone rather than video," said 
Michelle Abraham, senior analyst at 
Cahners In-Stat group. 
Abraham added that smaller phone 

companies are most likely to use 
satellite services because cable is ei-
ther not accessible in parts of the 
country, or municipalities have opted 
not to be serviced by large cable oper-
ators. "In rural areas, their only alter-
native is to get satellite," she said. 

NEWS BITES 

Industry Course 
The National Cable Television 
Institute has launched a college-
level course, "Principles of Man-
agement for the Broadband 
Industry," geared for the broad-
band sector. The curriculum 
combines ,extbook principles 
with workbook exercises. For 
more information, contact the 
NCTI at www.ncti.com. 

Antec's DV-IBM Selected 
The Time Warner Charlotte Di-
vision has elected Antec's dense 
wavelenga division multiplex-
ing (DWDM) system. Time 
Warner/Charlotte will use the 
Laser Link 1,550 nm DWDM 
Transplex —ransport System to 
connect its headend in Monroe, 
N.C., to its headend in Char-
lotte. 

flack-Office Allies 
Ceon Corp. plans to develop a 
direct interf ce between its Net-
Express service fulfillment soft-
ware and Intranet, customer 
management and billing software 
from Portal. The combined appli-
cation should help providers 
manage a range of telephony, 
cable TV and Internet services. 
The operations support system 
(OSS) allows customers to buy 
services directly over the 
Internet. 

Certified Modem and POD Tester 
CableLabs has certified modems 
from High Speed Surfing and 
Toshiba. MSS was the 18th manu-
facturer to have a high-speed, al-
ways-connected Data Over Cable 
Service Inteeace Specification 
(DOCSIS) 1.0 cable modem certi-
fied for retail CableLabs also an-
nounced tha it is working with 
Margi Systems to develop a test 
tool for OpenCable point of de-
ployment (POD) modules. 
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Charter Upgrades 
With Harmonic 
By Jonathan Tombes 
Deployment Editor 

Charter Communications has chosen 
Harmonic to help it upgrade 135,000 
miles of cable plant. That's a big pro-
ject, so big the announcement didn't 
even mention dollar amounts or 
product units. 

"We've historically been doing busi-
ness with them, but it's been awarded 
on a project-by-project basis," said 
Patrick Harshman, vice president of 
marketing for Harmonic. He said that 
with the aggressive rollout of interac-

tive services, Charter was "real-
ly taking a larger system view" 

Charter Vice President for 
Engineering Larry Schutz said 
that in meetings last year, the 
company told contractors that it "want-
ed to break out of the historical contrac-
tor/multiple system operator (MS0) 
relationship and work as partners." 

Several things impressed Charter 
about Harmonic's capabilities. Schutz 
pointed to the flexibility of Harmon-
ic's dual receiver nodes and the work 
the company has done in the area of 
digital upstream transmission. Har-
monic's PWRBlazer Il optical nodes 
can be configured with digital dense 
wavelength division multiplexing 
(DWDM) transmitters. 
Harshman noted that driving band-

width deep into neighborhoods with 
DWDM technology entails "very tight 
control over optical transmission 
wavelength." He described Harmon-
ic's work in the requisite temperature 
control of optical equipment as a 
"technical breakthrough." 

sar,AÇ,, rhAeorsiter 

Harmonic 
f A 

Fo be able to really get the seg-
mentation and to fully utilize this 
technology, you want to put it in the 
node," said Harshman. "But from the 
digital technology point of view and 
the DWDM point of view, you really 
need to overcome the environmental 
issues to make sure that everything 
works properly and is stable." 
Harmonic offers digital DWDM re-

turn from within an environmentally 
hardened node. 
Shutz anticipates completing 

45,000 miles of upgrades this year, 
roughly divided between Charter's 
eastern and western regions. At the 

same time, Charter plans 
to build more than 500 
new master headend, pri-
mary hub and secondary 
hub structures. 

The Bick Group of St. Louis 
is acting as prime contractor for 

200 planned master headend and pri-
mary hub buildings over the next 
four years. The total number of mas-
ter headends under this plan will 
drop from about 1,250 to less than 
500. Alcoa Fujikura of Spartanburg, 
S.C., is building the smaller, prefabri-
cated, secondary hub structures. 
"Most of those secondary hubs will 

be located at or near where existing 
small headends are," said Schutz. 
"And they will replace those smaller 
headends and will become tied into a 
master headend facility that will be 
40, 50, or 60 miles away" 

In other headend-related news, 
stockholders of Harmonic and C-
Cube Microsystems approved Har-
monic's acquisition of the DiviCom 
unit of C-Cube. DiviCom provides 
digital TV (DTV) technology includ-
ing headend equipment. 

DEOPLE 

liranac AppointinL„‘ 
Ron Hranac has been appointed 
to the American Radio Relay 
League's Radio Frequency Inter-
ference (RF I) Task Force. 

Bennet PrOinoted At Tiernan 
Tiernan Communications has 
promoted Christopher Bennett 
to chief technical officer. He will 
focus on identifying key technol-
ogy areas for the company's cur-
rent activities and future growth. 

Worinate Gets New Weep 
WorldGate Communications 
has appointed Richard Wester-
fer as vice president of engineer-
ing for thecompany's converter 
system division. Westerfer 
comes to WorldGate from 
GI/Motorola, where he received 
four patents for his work. 

Vela Lauds Robertson 
Bill Robertson has been promot-
ed to vice president of technolo-
gy marketing and planning for 
Vela LP. He will oversee engi-
neering and marketing. 

New RF Chid 
Richard Hinkle has been ap-
pointed to director of RF engi-
neering at Broadcast Elect-
ronics, a prévider of digital 
audio delive ry and management 
systems. Hinkle will be responsi-
ble for all RF design sustaining 
engineering activities. 

Robertson ta Oversee Management 
Convergys Corp. has appointed 
Stephen L Robertson executive 
vice preside-u of operations for 
the corpora ion's Information 
Management Group. Robertson 
will be responsible for the cable, 
wireless, wireline and utility 
billing businesses of Convergys' 
Information Management Group 
plus its data center operations. 
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!New! 
DOCSIS 1.1 - BASED 

AVAILABLE NOW! 

PCX1100 
Cable Modem 

Features:  

CableLabs" Ccrtificd'" 
Excitc@Home Level 2 

Approved 
• 

Up to 30% Faster Transfer 
Rates (Perfect for Future 

Tiering Strategies) 

Quick Modem Sync-up for 
Shorter Installation Times 

• 

High Stability 
Low Failure Rates 

• 

Unparalleled 
Technical Support 

• 

Cooperative Marketing 
Opportunities Using 
the Toshiba Name 

• 

Self-Installation Wizard & 
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Software 
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Field Upgradeable Firmware 
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Front Panel Display with 
Diagnostic LEDs 
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Great Performance You'd Expect! With a 
name like Toshiba, you expect superior 
performance in computer products and 
consumer electronics. The Toshiba PCX1100 
Cable Modem does not disappoint. With a fast 
sync-up in the field, great stability, faster 
downloads and Toshiba reliability, it's the modem 
you need to keep customers happy and your 
bottom-line positive! 

New and Improved. With the introduction of 
the DOCSIS 1.1-based PCX1100, Toshiba has 
taken our proven cable modem expertise to the 
next level. Downloads are up to 30% faster than 
previous models, allowing for future implemen-
tation of tiered product offerings. The level of 
stability and reliability that our customers have 
come to expect has been exceeded with the 
PCX1100, according to field-testing. 

CableLabs• 
CERIIFIED 

Meeting the Standards. Toshiba's PCX1100 
DOCSIS Cable Modem has Excite@Home Level 
2 Approval and has been CableLabsr Certified 
to meet the rigorous interoperability requirement› 
of the DOCSIS standard. It also offers man\ 
advanced features designed to make installation 
and support easier and less expensive, e.g., sell-
installation software wizard, advanced diag,tiostic 
and fast provisioning just to name a few 

Dare to Compare. We challenge you. Take a 
hands-on test drive and discover for yourself 
how well the Toshiba PCX1100 DOCSIS Cable 
Modem performs. Speed, ease of installation, 
interoperability, supportability...feature for 
feature the Toshiba PCX1100 DOCSIS Cable 
Modem delivers the goods and is available now 
Give us a call and we'll arrange a personal 
test drive. 

But we have to warn you... 
you won't want to settle for less. 

The CL CABLELABS CERTIFIED and Design mark, and the terms "CableLabs Certified" or "Certified by Cablit..1 ,› 
nub of Cable Television Laboratories, Inc. and cannot be used nithout authorization of Cable Television Ldvratories, Inc. 
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US West, CLECs Deal 
May Speed DSL Rollou 
By Paul Coe Clark, Ill. Editor, 
Communications Technology 

Incumbent local carrier US West and 
13 data CLECs inked a deal on line-
sharing rates, a move that will hasten 
the spread of digital subscriber line 
(DSL) access in US West's region. 
The CLECs agreed to pay US West 

$5.40 a month for the data frequen-
cies of shared lines until state com-
missions set line-sharing rates. 

Alternately, the CLECs can pay noth-
ing until at least Jan. 1, when they 
will start paying $8.25 a line per 
month, unless the commissions have 
set rates. The signing CLECs include 
Arrival Communications, Contact 
Communications, Covad Communi-
cations, Jato Communications, New 
Edge Networks and Northpoint 
Communications. 
US West will continue to negotiate 

permanent rates with individual 

> Trouble in On Paradise 

By Mark Mueller 
Editor, Broadband Networking News 

While you can't ignore competi-
tion from digital subscriber lines 
(DSL), it's not all cozy partnerships. 
Incumbent and competitive local 

exchange carriers are at odds over 
access to remote terminals (RT). 
The FCC met last month to deter-

mine whether vendors are develop-
ing, and carriers are deploying, new 
RT technologies in a pro-competi-
tive and cost-effective manner. What 
they heard was not positive. 
Access to ILEC copper loops by 

way of RTs is quickly becoming a 
necessary part of CLEC expansion 
strategies, especially for DSL. CLECs 
want RTs to house as many of their 
systems as possible. ILECs, stressing 
economic realities, municipal regu-
lations and deployment time consid-
erations, appear to be in no rush to 
acquiesce to CLEC demands. 
"The remote terminal is becoming 

the new central office, we really need 
to be there," said Stephen Bowen, 
legal council for Rhythms NetCon-
nections. "The problem we see is 
that (RT) cabinets are designed for a 
specific vendor," he said. 

CLECs want unqualified open ac-
cess, and they want bigger RTs. "We 
think it's possible, under any configu-
ration, to [make] them in sizes big 
enough for space for other competi-
tors," Bowen said. 
ILECs disagree. "There is no eco-

nomic reason to [add] space to ex-
isting cabinets," said Wayne 
Masters, Senior VP of broadband 
services for SBC. Doing so would 
defeat the purpose of moving fiber 
deeper into the networks and would 
take too long, he said. 
SBC serves more than 40 percent 

of its households by way of 40,000 
RTs. Another 13,000 units are being 
added, and 10,000 are being upgrad-
ed, Masters said. Refitting those for 
multiple CLECs would be an impos-
sibility, he said. 
"Maybe one or two CLECs could 

be added, but how do you get 34 in 
each one?" asked Masters. 
Meeting CLEC demands, and 

adding an additional rack to an RT 
unit (which usually hold two to 
three racks) would cost $10,000 per 
rack, said Charles Kiederer, director 
of technology planning for Bell At-
lantic. CLECs would be unlikely to 
foot the bill, he said. 
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The DSE-201: DX's new state-of-the-art stereo encoder 

Order today. Delivered tomorrow. A DX Commitment./ 

If you're considering stereo for your head-end 

line-up, consider the DSE-201 from DX. Its 

efficient, compact design will preserve your 

valuable rack space (fit three in one rack!) and it's 

amazingly affordable price will preserve your 

budget. And better yet, thanks to DX's impressive 

inventories and ongoing commitment to 

overnight delivery, we're ready to ship yours 

today! This feature-rich unit provides advanced 

dual 5-segment audio level LED bar graphs, 

composite Baseband and 4.5 MHz outputs and 

easy stereo switching for local ad insertion, it's 

the next generation in a long line of breakthrough 

products from DX, the world's leading supplier of 

CATV delivery products. For pricing and vital 

statistics, call DX Communications now. 

DX Communications: 1520 S. Powerline Rd., Ste. F, Deerfield Beach, Florida 33442 (888) 293-5856 

DX COMMUNICATIONS IS A DIVISION OF ITOCHU CABLE SERVICES INC. 
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Com2 11 Attacks Telephony 
With GADline Purchase 
By Natalia A Feduschak, Senior Editor 

In a deal expected to bolster its plans 
to implement voice over cable, 
modem manufacturer Com21 plans 
to acquire GADline Ltd. for 2.8 mil-
lion shares of Com21 stock. The ac-
quisition, worth more than $70 
million, will expand Com21's tech-
nology portfolio and telephony prod-
uct line, while providing GADline 
with additional resources for research 
and development. 
GADline, an Israeli firm, focuses on 

telephony and high-speed data over 
hybrid fiber/coax (HFC) infrastruc-
ture. Its products include the Cyber-
Mode Data Over Cable Service 
Interface Specification (DOCSIS) 
cable modem; the ANEXT System, a 
public switched telephone network 
(PSTN) and integrated services digital 
network gateway (ISDN); as well as 
the VIVID 1 System, a voice over In-
ternet protocol (VolP) gateway with 
multivendor network management 
system (NMS) for headend and cable 
modem management. 
"We were looking for additional 

products and technology, and addi-
tional people in this marketplace," 

said Buck Gee, Com21's vice presi-
dent of marketing. GADline's "exist-
ing and future products were a good 
match for what Com21 wanted to do 
and the direction it wanted to take in 
voice over cable." 
As a result of the purchase, Com21 

will now be able to offer enhanced 
telephony solutions to cable operators 
worldwide, using circuit-switched 
plain old telephone service (POTS) 
and ISDN over HFC networks. 
The two companies are discussing 

how to integrate their product lines, 
said Gee. The acquired technologies, 
however, will hasten time-to-market 
for Com21 VolP products, while 
complementing the company's cur-
rent integrated voice/data technology 
and its ComUNITY VoX (Voice over 
exchange), a newly introduced exten-
sion of its ComUNITY Access cable 
modem system. GADline, meanwhile, 
is expected to continue to manufac-
ture is own products. 
GADline brings to Com21 a well-re-

garded product in the circuit-switched 
voice-over-cable market. It has an-
nounced new VolP technology, expect-
ed to be available in the fourth quarter. 
The GADline acquisition indicates 

that "circuit-s tched telephony con-
tinues to play important role in 
the marketplac , despite all the buzz 
around IP," sai Michael Harris, pres-
ident of Kineti Strategies, a 
Phoenix-based esearch firm. "GAD-
line's first prim ry offering was a cir-
cuit-switch tele hony system, 
although they'r able to offer DOC-
SIS services in dition to it." 

GADline's tec nology will also help 
Com21's ISDN rvices over cable. 
"As they look t go IP, (the acquisi-
tion) will certai ly help their strategy, 
as well as gain a ditional telephony 
expertise," said arris. 
"We think we ave a very strong full 

system solution, hich is all managed 
by the same ne ork management sys-
tem that we've d veloped ourselves," 
noted Larry Rub n, GADline's chief 
executive officer. "We believe that's 
going to be a ma r contribution to 
helping Com21 a leader in the 
voice field as wel as the data field." 

Currently, Co 21 is the second 
largest seller of c ble modems world-
wide and third in the United States. 
Since, March 31, om21 has shipped 
524,000 modems worldwide. The deal 
is expected to do e by the end of July. 

D EPLOYMENT W ATCH MI UPDATE 

Provider/Operator Service/Feature Commities Veider/Partoer 
ANTEC Corp. Laser Link 1550 nm DWDM Transplex Transport 

System (Digital Signal GAM transmission) 
Monroe, NC Time Warner/Charlotte Division 

Bell Atlantic Video DIRECTV (210 channels) New York Area (Long Island. Brooklyn. Queens) Hughes Electronics orp 
Charter Communications Video-on-demand EVOD) Los Angeles (Pasadena. Alhambra. Monterey Park. 

Glendale, Burbank. Long Beach) 
Diva (VOID) 

DIRECTV Digital TV Service Salt Lake City, Indianapolis, Charlotte. Milwaukee Primestar 
High Speed Access Corp High speed data services Birmingham, Hickory. N.C.. Vincennes. Ind 

Stevens Point, Wisc, 

r 
Charter Communications 

ISP Channel High speed data services Point Magu, Calif,: Dent Fla.: Thief River Falls, Minn . 
Northfield, Vt . Brownwood. Texas 

Communications Servkes, Strategic Technologies, 
Siobere Cable. Trani-Video. Brownwood Television 
Cable Service Inc 

Mpower Communications Live voice and data Las Vegas 
i1 

Lucent Technologies 
Road Runner Live voice over the Internet Nationwide Upstream 
SoftNet Systems, Inc. High speed broadband Internet access Alberta. Canada Northern Cablevision Ltd 

WY0 DOCSIS Cable Modems Great Falls. Montana SoFast Internet Servi ves 
Williams Communications Network capacity and services Charlotte. Chicago. Dallas, Indianapolis, Los Angeles. 

New York, Orlando, San Jose. Tampa. Washington. 0 C 
Time Warner Telecom Inc 
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PDI 
THE COMPLETE BROADBAND SOLUTION 

COME TO SCIE BOOTH #1162 AND FIND OUT ABOUT PDI'S CUTTING EDGE DIGITAL PASSIVE 

TECHNOLOGY, COST EFFECTIVE HEADEND SOLUTIONS AND OTHER EXCITING NEW PRODUCTS 

HEADEND 

1) 6 to 1 agile modulators in 

5" rack space 

2) Digital upconverters 

FILTERS  

1) Hi-pass return 

2) Modem only 

3) Cross-over filters 

4) Diplex fitler networks 

5) Brick wall eliminators 

Passive Devices Inc. 
6353 West Rogers Circle • Bay 6 
Boca Raton, Florida 33487 

DIGITAL PASSIVES  

1) Digital 6KV splitters 

2) Digital 6KV Directional 

Couplers 

E-mail: PDI.Electronics@worldnel.attnei 
Web Site: http://www.pdi-eti.com 
Hablamos Espanol E Falamos Portugues 

AMPLIFIERS 

1) New line of 1GHz 6KV drop 

amplifiers 

2) New 860MHz 6KV rated 

2-way apartment amplifier 

Toll Free: 1.800.242.1606 
Local: 561.998.0600 
Fax: 561.998.0608 
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Motorola Nabs Major 
Cable Purchase 
By Natalia A. Feduschak, Senior Editor 

In what is one of the largest modem 
purchases in North America to date, 
Time Warner Cable has committed to 
deploying up to 500,000 Motorola Data 
Over Cable Service Interface Specifica-
tion (DOCSIS) SURFboard 3100 and 
DM100 cable modems in various sys-
tems within the next two years. 
"We chose Motorola because it is a 

very high quality company" said 
Mike Luftman, a spokesman for Time 
Warner, of the purchase. 

"Both are solid products," added 
John Burke, vice president of market-
ing for Motorola's Internet protocol 
(IP) Network Systems business unit. 
"Clearly this is a sign of Time Warner's 
commitment to high-speed Internet 
access space. They are one of the lead-
ing companies in cable television." 

Like other multiple system opera-
tors (MS0s), Time Warner has been 
eagerly awaiting the unveiling of 
DOCSIS 1.1 modems that would 
allow the company to expand its ser-
vices to include voice over cable. 

The SB3100, which Motorola ac-
quired through its purchase of General 
Instrument, is hardware-ready to sup-
port the new DOCSIS 1.1 specification. 
It calls for advanced quality of service 
(QoS) and IP filtering functions. The 
modem also enables the prioritization 
of voice calls to support real-time voice 
over Internet Protocol (VolP). Motoro-
la has installed a high-speed processor, 
which is five times faster than its 
SB2100, in the SB3100 to handle cur-
rent and future advanced DOCSIS 
functions, reported the company. 
The SB3100 has been shipping 

since the third quarter of last year, 
said Burke. 
The DM100 receives 64/256-QAM 

(quadrature amplitude modulation) 
signals, which supports downstream 
throughputs of up to 40 Mbps, from 
the cable modem termination system 
(CMTS) and transmits quadrature 
phase shift keying (QPSK)/16-QAM 
signals upstream and supports 
throughputs up to 10 Mbps. 
Both modems sell in the $175-

$185 range. 

Mike Harris, resident of Phoenix-
based research irm Kinetic 
Strategies, said one of the interesting 
aspects of the rchase is that Mo-
torola chose to ell its modems di-
rectly to Time arner rather than 
shipping them ff to retail stores. It 
made that deci on despite the intro-
duction of the roducts standard, 
which would p ase in the sale of 
modems to retal outlets. 
Time Warner s "remaining with 

the status quo," aid Harris. 
There is som concern among ven-

dors that the pu chase of cable 
modems might low if consumers are 
required to purc ase their modems 
from stores rath r than through their 
cable vendors b ause they will not 
know how to in tall them or get the 
service they are , sed to, said Harris. 

"This is a qua ity control issue," 
he added. 
Time Warner 
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ccording to Kinet-

Charter Places Big Order wit 

By Jonathan Tombes, 
Deployment Editor 

Scientific-Atlanta has agreed to pro-
vide Charter Communications with 
1.3 million Explorer 3000 digital set-
tops. Charter also ordered 200,000 
Data Over Cable Service Interface 
Specification (DOCSIS) cable 
modems, a new S-A product. 

"Basically, they came to us and said 
they wanted to deploy deeper and 
faster," said Robert Van Orden, vice 
president of product strategy and 
management for S-As Subscriber Net-
works. He said that consumer prefer-
ence and competitive pressures facing 

multiple system operators (MS0s) are 
behind the broader trend for acceler-
ated digital deployments. 
"Consumers love the product," said 

Van Orden. "For $8 to $10 more per 
month, they get the digital quality 
pictures, more channels, more choice, 
a very easy-to-use, but slick—sexy if 
you will—interactive program guide, 
digital music." 

In Charter's case, a deal with Diva 
adds video-on-demand (VOD) to that 
product mix in some areas. 
Can supply meet demand? Van 

Orden said that quarterly S-A produc-
tion of digital set-tops increased from 
250,000 to 500,000 to more than one 

million units, in t 
quarters. "And th 
not enough," he a 
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YOUR COMMUNICATION 

NETWORK GOES DOWN. 

YOU NEED TO FIND THE PROBLEM. 

YOU NEED TO FIND IT 

AST 
WHERE DO YOU BEGIN? 

With today's advanced communications networks being what they are, finding a problem can be like, well, finding a needle 

in a haystack. And the longer your network is down, the more phone calls you get from frustrated customers. 

That's why you should look to C-COR.net. We have the expertise to pinpoint a problem quickly. To offer a solution that keeps 

downtime to a minimum. Of course, avoiding downtime altogether is the goal. And no one is more committed to that goal than 
C-COR.net. With more than 40 years in the business, we have the knowledge to ensure uncompromising network integrity. 

And the products to deliver superior network performance. We can help in all phases of network planning. Including 

pre-sale construction, network engineering, installation and maintenance. In short, we're here to help with your voice, video 
and data communications network. We're C-COR.net. And we're making it a point to answer your needs. 

e-COR.net 
AT THE CORE OF CONFIDENCE. See us at SCTE Booth #1441 
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"What we were testing was success of 
downloading the player and also get-
ting a title to play, and we reached a 
threshold we were pretty comfortable 
with," said Phil Weinstock, Me-
dia0ne's director of products and 
programming in New England. 
Road Runner which has a strategic 

equity and revenue sharing relation-
ship with Into Networks, handled the 
next stage. "Our partnership with 
Into Networks gets them fully de-
ployed across our entire affiliate base 
by the end of the year," said Meredith 
Flynn-Ripley, Road Runner's vice 
president of corporate development. 
"The large apf eal of Into is that it's 

truly a broadband application," said 

Road Runner Carries 
Software-On-Demand 
By Jonathan Tombes, 
Deployment Editor 

The commercial launching of an Into 
Networks offering over Road Run-
ner's high-speed data service is anoth-
er indication that a niche broadband 
industry has arrived. 
PlayNow.com is the software-on-

demand service of Into Networks 
(formerly Arepa). "The company was 
founded in '96 on the vision that CD-
ROMs were just not the best delivery 
platform for all those kind of rich 
media, and that broadband could re-
ally open up a lot of new doors for 
it," said Bill Holding, Into Networks' 
vice president of marketing. 

The visionaries took action and cre-
ated a proprietary encoding format and 
delivery platform. Their encoding 
process compresses and encrypts CD-
ROM files into units called brigs, 
which are then replicated to random 
access file transfer (RAFT) servers at 
network broadband network headends. 
"Then they get delivered over the 

last mile, fat-piped to the end-user's 
desk, where (the users) can then exe-
cute on demand on their desktop 
with our thin client, the IntoPlayer," 
explained Holding. 

Into Networks' prior relationship 
with multiple systems operator 
(MSO) MediaOne led to a trial in its 
New England network last February 

DELIVER 

EXPERIENCE. INNOVATION. DEPENDABILITY. CH2M HILL Communications Group will deliver your advanced broadband, 

fiber-optic, wireless, and microwave network systems. Based on over 50 years of experience, we are one of the world's most respected 

project delivery firms, with 10,000 employees in 120 offices around the globe. We continue to establish benchmark standards for project 

management and control, technology innovation and client satisfaction. We have delivered projects for our telecommunications 

clients in more than 22 countries, mobilizing quickly to satisfy the design and build needs of this fast-paced industry. 

In this competitive industry, why not let CH2M HILL's project delivery expertise work to your advantage? 

For more information call 303.874.3000 or visit our web site www.ch2m.com/comgroup 

See us at SCTE Cable-Ter Expo, Booth #1244 
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Flynn-Ripley. She added it was a good 
fit for Road Runner because it creates 
an optimal customer experience and 
showcases the power of broadband. 
Subscribers gain access to licensed 
entertainment, educational and busi-
ness application titles. 
While software-on-demand may be 

new, the business model looks famil-
iar. Holding explained that 
PlayNow.com is like "HBO for the 
computer." Anyone can sample the 

What the Sub Sees 
A software-on-demand 

order screen from 
PlayNow.corn 

content, and subscribers purchase ti-
tles on a tiered basis. "Our pricing 
model is very similar to cable TV," 
said Holding. This business also re-

quires conditional access 
(CA), as do advanced cable 
services. 
Could this broadband 

software network end up 
on the TV screen? 
"As the products come 

more integrated, and I ex-
pect that to happen in the 
next year or two, there'll be 
opportunities to trial some 
of these things on different 
platforms," predicted Me-
dia0ne's Weinstock. 
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High Speed Access 
Rings Lucent 
By Jonathan Tombes 
Deployment Editor 

Lucent's agreement to supply High 
Speed Access Corp. with network 
equipment, software and other ser-
vices valued at up to $100 million 
should lead to third quarter offerings 
of Internet protocol (IP) telephony 
service in selected cable TV networks. 
Using Lucent's CableConnect solu-

tion, HSA plans to deploy the Path-
Star access server, which acts as a 
central office Class 5 switch and 
router for the IP world. In addition to 
the PathStar platform, the deal gives 
HSA access to Bell Labs capabilities. 

The timing o 
pears propitiou 
good news is t 
Over Cable Se 
cation) came a 
said Anderson. 
DOCSIS 1.1 re 

this partnership ap-
, if a tad early: "The 
t DOCSIS (Data 
ce Interface Specifi-
d 1.1 is on the verge," 
he bad news is, well, 

tains on the verge. "If 

SA 
High Speed Access" 

they keep pushi 
testing back, it 

"If they keep pushing 
(DOCSIS) 1.1 
certification testing 
back, it has an impact 
on launch dates 
because you can't get 
the ... equipment." 

—J.R.Anderson, HSA 

"We've been using their equipment 
and plotting with the Bell Labs peo-
ple since last November/December," 
said J.R. Anderson, HSA vice presi-
dent for voice service. "I can't express 
the value of the Bell Labs resources; 
that really helps you sleep at night." 

Lucent's own calculations included 
surveying 160 cable executives about 
their concerns for new services, in-
cluding telephony. "The highest two 
priorities were billing and provision-
ing," said Dee Dee Nye, vice president 
of Lucent's cable solutions group. 
Anderson agreed that back office is 

a key issue. "If you can't get the cus-
tomers successfully entered into your 
control mechanism and your care 
platform, the best technology in the 
world is going to be underutilized 
and financially unsound," he said. 

sues that still n 
IP telephony de 
The deal with 

Lucent, however 
the process on t 
also gives Lucen 
the cable marke 
Nye said some olleagues initially 

asked why Luce was "messing 
around with a s all player." Paul 
Allen, HSAs large t shareholder, may 
have gotten simil r questions when 
he invested in lat 1999. HSA cur-
rently provides b adband Internet 
access via cable odem in 137 com-
munities nation de. 
The agreement Iso calls for Lu-

cent to make an quity investment in 
HSA and arrange hird-party equip-
ment financing. I builds on an ongo-
ing telephony tri in Georgia. CT 

g 1.1 certification 
as an impact on 
launch dates be-
cause you can't get 
the install equip-
ment," said Ander-
son. Anderson also 
mentioned network 
preparation among 
USA's multiple sys-
tem operator 
(MS0) partners and 
local regulatory en-
vironments as is-
d to be resolved in 
loyment. 
market behemoth 
clearly accelerates 
e technical front. It 
valuable entrée to 

30C T06100 



--erARRIS 
, 

`",‘ :" • %Alt 

Excee f ir.t-,ilid-u =rid 
,_r_fit!c:011 Ji(  -ijun] 

"Come see us SC 

Cornerstone Super Access 
Cornerstone Converged Host Terminal 
• Provides HFC IP telephony ready system 

Cornerstone IP Access System 
• Supports IP access for today's HFC 
Networks 

Cornerstone MultiService Access System 
• Manages converged video, IP telephony 
and high-speed data services 

JUJ jJ.P; I1i111U1.11J11 1 Mutions 
Fur niur: cilll 0-622-84 

g Converged Se 
www.arris-i.c 



INTERVIEW 

Truly an engineer's engineer, Nick 
Hamilton-Piercy has been honored 
with almost every cable engineering 
award possible, including the presti-
gious Vanguard Award for Science 
and Technology I was pleased to sit 
down with Nick at a recent show and 
learn about his fascinating life. Let's 
get to know him a little better. 

Communications Technology: Nick, 
you grew up in an interesting era. Tell 
us about your childhood in England. 
Nick Hamilton-Piercy: I was born, 
1938, in Crowborough, Sussex, in 
South England. I lived through the 

"My parents were asked 
that I be removed after 
blowing up the school 
toilets. This was quite 
accidental, I assure you." 

war years in South England, and that 
was pretty exciting. We saw the Spit-
fires shooting down flying bombs and 
the dogfights and things like that. Be-
cause we were in a flight path between 
France and London, we saw Gennan 
bombers daily and heard them nightly 
as they flew over on raids of Lon-
don—scary but pretty exciting years. 

After the war, lots of interesting 
stuff was left over from the troops. 

A LEADER 

Nick Hamilton-Piercy: 
The "Engineer's Engineer" 

By Rex Porter 

This got me into the whole area of 
tinkering and some trouble. There 
were ammunition dumps, military 
radio equipment and so forth. I'm not 
sure whether it was the discarded 
electronic gear or the hoards of live 
ammunition, mortars and shells that 
intrigued me the most. 
Nothing can give you such an 

adrenaline rush as swinging a bunch 
of mortar shells from a long rope 
against a cliff face and ducking be-
hind rocks as stones and shrapnel 
showered everywhere. The local 
"bobby" (policeman) only had a bicy-
cle, and it was easy to dodge the not-

so-long arm of 
the law, even 
though my 
mum was reg-
ularly visited. 

While I 
was this 
young kid, 
about six or 
seven, I start-

ed dabbling with the electronic stuff 
and even got some of it sort of work-
ing—that is, a crackle from the ear-
phones and maybe a whistle. I started 
with the discarded military equip-
ment. My mom also helped. When 
she would go to yard sales, jumble 
sales as they are called in England, 
she used to bring back old radios, 
which I started tinkering with. So by 
the time I was 10, I was pretty famil-

iar in getting th "valve," not tube as 
it is called here, quipment working. 
I took great p de in getting those 

old radios—that s, the old battery ra-
dios from prewa years—tuning in 
stations and squ aking out their 
tinny voices and usic. This got me 
more and more i volved on the elec-
tronic side, and ecause I was an avid 
tinkerer, I also g t into the mechani-
cal side by "imp ving the perfor-
mance" of my br ther's toys and the 
neighbor's power lawn mower and 
old tractor and t ings like that. So I 
both became an gine hobbyist as 
well as an electro ic hobbyist. 

CT: And that led 
NHP: By the time 
building one-valv 
crystal sets from 
sign, and also bu 
plus equipment. I 
homemade trans 
a license, and I'm 
many an amateur 
what must have b 
rier transmission, 
learned about stab 
sideband filtering 
passionately enjoy 
working right thro 
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trouble, explosive 
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ure I annoyed 
adio enthusiast by 
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Want to start up 
The Corny jokes Channel? 

With the Cable2 Neighborhood and 
DigitalC you'll have the last laugh. 

You can still join the fastest growing satellite home for cable programmers, the Cable2 Neighborhood. It's the hottest, most 

sought-after, reliable and technologically sophisticated neighborhood, with 6E4 and GE-4 satellites providing cable channels 

access to over 45,000,000 households. 

And now, Cable2 programmers can benefit from DigitalC , an end-to-end solution providing satellite distribution of Multiple 

Channel Per Carrier (MCPC) compressed, digital cable programming senices. DigitalC offers cable programmers customized 

solutions with many valuable senice features including fully protected capacity, 24x7 customer support and systems monitoring. 

It's seamless, cost-effective, and turnkey. It allows you to enhance and expand your programming options. 

For the past 25 years, GE Americom has been a pioneer in satellite technology. Cable2 and DigitalC are just two examples of 

our commitment to offering the cable industry the opportunity to grow and profit from our expertise. 

Call us today at 1-877-GE-CABLE (432-2253) or e-mail us at ge.cableggecapital.com and see why Cable2 is the address for you. 
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INTERVIEW 

school, it seemed others did not ap-
preciate this developing skill—to 
the extent that my parents were 
asked that I be removed after blow-
ing up the school toilets. This was 
quite accidental, I assure you. 

CT: So how did you get into electronics 
professionally? 
NHP: In 1954, Dad's business took a 
down turn. I had to leave the private 
college and attend a polytech college 
and, as was popular at that time, 
take on a five-year apprenticeship. 
The company that accepted my ap-
plication was Elliott Automation at 
Rochester, Kent, in southeast Eng-
land, a company building instru-
mentation, military electronics, 
aviation and navigation equipment, 
and stuff like that. 
The arrangement worked well in 

that Elliott put me through college 
and allowed me to get my engi-
neering degree while doing a mix-
ture of part-time day courses and 
night courses along with various 
work assignments in different com-
pany divisions. This arrangement 
spread the schooling over five 
years, so it was a long haul. But it 
certainly was a very good program, 
in that it mixed the practical side 
of work with the theoretical side 
of schooling. 
At Elliott I learned both the ma-

chinist trade and electronics. For the 
first two years, I was trained to oper-
ate lathes, mills, gear-cutting ma-
chines, various numerical control 
machines and sheet metal work. The 
second two years took us into elec-
tronics, starting with designing and 
winding transformers for both power 
and signal conversion. Following 
this, I got much more involved in 
electronic equipment design, fabrica-
tion and test. 
The first assignment was helping 

design and build two huge comput-
ers, each the size of two or three 
houses, consuming tens of kilowatts 
of power. I was in heaven now, 
doing what I had dreamed of since 

my pre-teens. It was 
a very exciting, very 
interesting job in-
volving literally 
thousands of vacuum 
tubes and huge elec-
tronic chassis as 
semiconductors, al-
though speculated 
about, were still not 
reality. 
During the final 

year of the appren-
ticeship and for a 
full year thereafter, 
I was into research 
and development as 
a full member of the 
design team assigned 
to supporting a se-
nior project engi-
neer. We were 
engaged in extremely 
classified equipment 
designs associated 
with nuclear 
weapons. 

This was great for a 
kid less than 20. It 
also allowed me to by-
pass army conscrip-
tion, as the work was deemed vital 
for defense. Because costs were 
deemed inconsequential for these 
critical designs, we had access to 
some of the first advanced lab-fabri-
cated semiconductors, which cost 
hundreds of pounds apiece and were 
routinely destroyed as we learned 
how to use them. You had to work at 
it to blow a vacuum tube, but simply 
had to look at one of these early 
transistors for it to become a dead 
lump of crystal. 

Nick and his grandson C nor in the winter of '99 at 
Loon Landing. 

CT: Did you work for other British firms? 
NHP: Early 1960, I got itchy feet for 
heftier remuneration than was forth-
coming from Elliott and moved to 
Spembly Ltd., an engineering consult-
ing company that designed and built 
prototypes for a variety of manufactur-
ers and other organizations. The engi-
neering challenges were numerous. 

One was to d 
would measure 
test tubes in a c 
30,000 rpm, in 
was important, 
perature had to 
+1- 1°. 1 simply c 
do this, but an i 
ploring, of all pl 
ground passages 
(another hobby I 
thinking about i 
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thought of this b 
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gain amplifiers, a 
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design, I manage 
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trifuge, rotating at 
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d the test tube tern-
e monitored within 
uld not see how to 
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ces, some under-
n ancient ruins 
d picked up). I was 
frared monitors for 
other, and it imme-
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. Why hadn't I 
fore? Eureka. Ap-

ors, very high 
d for stability ar-
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Convergence is governed 
by two immutable laws. 



#1 
If things can come 
together, they will. 



Data, voice, CATV. If you don't have 

them all, you may not have anything. 

The pace of technological change in the cable 

industry has never been more rapid. Perhaps 

that's because the opportunity to add profitable 

new services has never been greater. 

Customers by the tens of thousands are 

seeking high-speed access for their internet, 

CATV and telephony needs, and who better to 

lead the convergence of image, voice and data 

than a company like yours? After all, the 

pipeline is in place, the customer relationships 

well established. Now the race is on to see how 

quickly you can upgrade your plant and expand 

your existing architectures into multi-service 

networks capable of satisfying your customers' 

real-world needs. 

There may never have been a more 

exciting or challenging time to be in the cable 

business. If you execute well, things can really 

come together for you. 

•• •' •• • • 
•-• 

•••• •••• 
oe• • • 

. e • 

Agilent Technologies 
Innovating the HP Way 

www.agilent.com/comms/convergence 
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#2 
If things can go 
wrong, they will. 



As you move quickly to upgrade your plant and 

to satisfy user demands for converged services, 

there's one important fact to keep in mind: 

your customers have well-defined ideas about 

quality of service. If it's faulty in one way or 

another, they'll switch their access provider 

faster than you can say "churn rate." 

In this environment, it's imperative to have 

the tools you need to anticipate, prevent and 

solve network problems. That includes every-

thing from go/no go field-portable hand-helds 

that let your installers reduce the truck roll time 

to fast, reliable headend equipment that helps 

your network managers diagnose and eliminate 

trouble spots up and down the line — from the 

PSTN to the set-top box. 

One thing's for sure. It's better to have 

the ability to identify and correct problems 

yourself rather than hearing about them from 

your customers. 

•• •• • • 
•—• 

•••• •••• 
••. •. • 
• • • 

• 

Agilent Technologies 
Innovating the HP Way 

www.agilent.com/comms/convergence 



Agilent has the tools to help you d 
the quality that convergence dem. 

System Maintenance 

FCC Proof of Performance 

Cable TV Analyzer 

• The industry standard Proof Tool with versions 
compatible with worldwide formats and 
standards 

• Economical, portable. easy-to-use 

Available option 107 makes the 8591C a complete 

FCC one-box solution for making automatic non-
interfering cable TV RF and video measurements. 

8591C 

Field Spectrum Analysis 

ESA Series Portable Spectrum Analyzer 

• Fast and accurate with 5mSec sweep times 
for ingress troubleshooting 

• Portable, battery powered and rugged 

• Field focused measurements of Carrier Level. 
C/N, CSO/CTB and Hum 

• ESA-E series options allow DOM, Picture on 
Screen and FM Demod 

This flexible and affordable series provides an 
easy-to-use solution in the field and increases 
throughput and reduces test time in 
manufacturing and other test environments. 

E4411B and option HDx 

Return Path Monitoring 

and Trend Analysis 
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• Comprehensive measurement tool details 
system problems and service degradation 

• Characterizes return path to prepare for new 
services 

• Presents a visual representation of the 
frequency allocation of the entire spectrum 

Sophisticated and affordable, this tool can help 
reduce system maintenance costs and ensure 
high quality service. 
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2010B/3010B, 3010R and 3010H 

• Field-rugged, easy-to-use and accurate in all 
environments 

• Four modes of operation including time-saving 
channel scan 

• Full system sweep capability for the forward 
and return path 

Allows immediate trouble shooting to restore 
return path communication between a field 
portable unit and an installed headend unit 

85960B. 859618. 85962A and 85963A 

Digital Test 

Digital Video 

GAM Analyzer 
• A comprehensive solution for RF installation 
and maintenance testing of 64QAM and 
256QAM signals 

• Accurately verifies the quality of service 
delivered from IF through microwave 

• New metrics of MER/EVM and in-channel group 
delay are necessary to characterize signals and 
troubleshoot digital modulation problems 

A DAM testing solution from the headend to 
the subscriber drop with easy-to-access 
measurements and clear graphical displays. 

85940 

Digital Video 

MPEGscope 

• Most comprehensive tool for MPEG-2. DVB 
and ATSC system development and qualification 

• Combines both real-time and post-analysis tools 
for quick and easy testing 

• Ideal for product development, quality 
assurance, and system integration 

Its PC-based Windows NT architecture and 
intuitive user interface allows for effective 
troubleshooting in an open competitive market 
where standards are more important than ever. 

E6277C 



For today's cable companies, delivering on the promise of convergence is the first priority, and that's why companies like yours are turning to 

Agilent Technologies. With 42,000 employees serving customers in more than 120 countries, Agilent is a global leader in designing and 

manufacturing test, measurement and monitoring instruments, systems and solutions that help you design, build, operate and manage next 

generation communications networks and services. Whether you're testing a signal or an entire system, Agilent is your vital partner in the 

endeavor. To find out more, we encourage you to visit www.agilent.com/comms/convergence Register and you'll receive a free gift. 

Telephony-VolP 

TIMS, TOR, DS1/0 Testing 

li 

IP Protocol 

Analysis 

Telephony Toolkit 

Service Advisor 

• Maximum test flexibility for Telco, residential 
access and line qualification applications 

• Modular architecture provides cost-effective 
solution to meet testing requirements of new 
technologies 

• Portable, rugged, water-resistant and lightweight 

Easy to operate Windows CE operating system 
and touch screen, the Service Advisor has a 
growing suite of test capabilities covering DSL, 
TIMS, TDR, ATM, SONET/SDH and DS1/0. 

N1610A 

Internet Advisor 

• Will correctly identify and solve problems 
anywhere in the internetwork 

• Isolates problems before they occur, 
maximizing network uptime 

• Portable, rugged and when configured with 
Service Advisor undercradle test modules, 
extends testing range to tier 2 levels 

This practical, intuitive-to-use tool enables 
technicians to deal with routine signaling 
problems and frees engineers to focus on 
complex signaling issues. 

37907A 

Complete Fiber Solutions 

Optical Time Domain Reflectometer 

Mini OTDR 

• Complete highly portable test set 

• High speed one-button operation and intuitive 
user interface extends technicians' range and 
effectiveness 

• Ultra-high dynamic range speeds fault location 

This workhorse sets the standard for optical 
network installation and maintenance. With the 
capability to resolve closely spaced events, 
accurately characterize fiber and make fast 
measurements. 

E6000B 

DWDM Meter 

WDM Channel Analyzer 

• Provides accurate wavelengths, powers and 
optical signal-to-noise ratios up to 200 DWDM 
channels simultaneously 

• Measures wavelengths to within NIST-traceable 
accuracy of +/-3 picometers and ensures 
channels are in compliance 

• Rugged and portable 

This analyzer reduces complexity, scans over the 
defined region at a touch of a button and reports 
data in real-time. 

86121A 

Voice Quality Tester 

Telegra 

• End-to-end voice quality testing for detailed 
analysis of clarity, delay, echo, and silence 
suppression 

• Improve voice network and system performance 
and identify quality impairments 

• Versatile performance in both field and lab 

Provides critical testing for development, 
deployment and operation of the most current 
voice network devices and services. 

J3953B 

Optical Spectrum Analysis 

OSA 

• Ideal for WDM applications 

• Real time sweep rates for maximum throughput 

• lOpm wavelength accuracy 

This family of analyzers uses a patented double-
pass monochromator design essential for 
characterizing WDM signals and optical amplifier 
noise. Also included is the built-in DWDM 
channel-analysis application with the patented 
dual-sweep method for the most accurate power 
and OSNR measurements. 

86140A, 86142A, 86143A, 86145A, and 86141B 



Manufacturing and Maintenance 

Digital Multimeters 

970-series Handheld Multimeters 

• dcV accuracy to 0.05% 

• 1 kHz to 100 kHz frequency response 

• Rugged design for use in toughest 
environments 

Benchtop features and performance with 
handheld convenience and price. 

HP971A, HP972A, HP973A, HP974A 

Network Analyzers 

Economy Vector Network Analyzer 

• Built-in transmission/reflection testset with full 
range of magnitude and phase measurements 

• Two independent channels display two device 
parameters in variety of formats 

• Enhanced accuracy via advanced vector-error-
correction techniques 

An economical, fast and compact instrument for 
CATV component manufacturing, inspection and 
maintenance. 

8712E1 

Software Support Tools 

Cable TV Data Management 

Data management, reporting and data storage 
software simplifies analysis and archiving of 
data collected by Agilent CAN products 
including the 8591C and 2010/3010 series of 
analyzers. This Windows NT and 95/98 
compliant product helps identify system 
performance trends, highlight potential 
problems, graph data for easy visual analysis 
and speed FCC compliance reporting. 

85921B 

HP BenchLink Spectrum Analyzer 

Provides an easy-to-use communications link 
between your PC and the HP856-series, 
8590-series, ESA-E/L series portable spectrum 
analyzers, HP E7400 series EMC analyzers; and 
HP Galan 2010/3010 series sweep/ingress 
analyzers. HP BenchLink Spectrum Analyzer is a 
member of the HP BenchLink family of PC/basic 
instrument connectivity solutions, and takes full 
advantage of the Windows interface to easily 
transfer screen images or trace data via GPIB or 
RS-232 interfaces. 

E4444A 

New Testing Innovations 

DOCSIS Verification Solutions 

Agilent introduces an advanced automated test suite that speeds standards certification of this new 
and important cable technology. These new technologies are critical elements to the deployment of 
interactive cable services. Initiatives are under way in Cable Modem testing and IP access switching. 

Whether testing a signal or an entire system, Agilent is your vital partner 

in making your dreams of convergence real. Don't forget to register at our 

web site and receive a complementary gift. 

www.agilent.com/comms/convergence 
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Agilent Technologies 
Innovating the HP Way 

For more information about Agilent 

Technologies test and measurement 

products, applications, services, and for a 

current sales office listing, visit our web 

site: http//www.agilent.com/find/tmdir 

You can also contact one of the 
following centers and ask for a test and 

measurement sales representative. 

United States: 
Agilent Technologies 
Test and Measurement Organization 
P.O. Box 4026 
Englewood, CO 80155-4026 
1-800-452-4844 ext.2057 

Canada: 
Agilent Technologies Canada Inc. 
5150 Spectrum Way 
Mississauga, Ontario 
L4W 5G1 
1-877-894-4414 

Australia/New Zealand: 
Agilent Technologies Australia Pty Ltd. 
347 Burwood Highway 
Forest Hill, Victoria 3131 
Australia 
1 800 629 485 (Australia) 
(fax) (613) 9272 0749 
0 800 738 378 (New Zeal nd) 
(fax) (644) 802 6881 

Europe: 
Agilent Technologies 
European Marketing Org ization 
P.O. Box 999 
1180 AZ Amstelveen 
The Netherlands 
(31/20) 547 9999 

Asia Pacific: 
Agilent Technologies 
19/F, Cityplaza One, 1111 King's Road, 
Taikoo Shing, Hong Kong SAR 
(852) 2599 7889 
(fax) (852) 2506 9233 

Japan: 
Agilent Technologies Jap 
Measurement Assistance 
9-1, Takakura-Cho, Hachi 
Tokyo 192-8510, Japan 
(81) 426 56 7832 
(fax) (81) 426 56 7840 

n Ltd. 
Center 

Latin America: 
Agilent Technologies 
Latin American Region H adquarters 
5200 Blue Lagoon Drive, uite #950 
Miami, FL 33126 
U.S.A. 
(305) 267 4245 
(fax) (305) 267 4286 

Technical data is subject to c ange 
Windows is a U.S. registered trademark 
of Microsoft Corporation 
Printed in the U.S.A. 
(4/00) 5968-9487E 
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of five of the top seven largest multi-system operators in North America. 

• Improve customer support and on time 
delivery compliance 

• Eliminate multiple truck rolls and reduce 
travel time 

• Automatically schedule complex orders 
for delivery of convergent services 

• Increase workforce productivity 
• Improve information access and 
generate standard and custom 
management reports 

• Integrates easily with all major billing 
packages and operational support 
systems — CSG, Convergys, Kenan, 
CableData 

• Includes modules for scheduling, 
resource management, order 
management, dispatch management, 
operations analysis, and time reporting 

• Wireless connectivity with support for a 
wide variety of devices and networks 

Visit us at the SUE show! 
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INTERVIEW 
e 

The radome on the CN Tower in Toronto where Nick and his 
colleague Sammy Ting had a close call in the mid-1970s. 

measures. The customer's request 
was for a device that could be placed 
in the battlefield and was to electro-
magnetically look like a radar instal-
lation, with simulated side and main 
lobes with pulsated microwave carri-
er. The intent was to make these 
field-placed units look like multiple 
sites of radar with rotating antennas 
to keep the enemy from locating the 
real radar facility. 
I devised a design consisting of a 

hybrid of semiconductors (still in 
their infancy), high-powered pulse 
tubes, magnetrons and a new device 
called a PIN diode to amplitude mod-
ulate the magnetrons' RF output sim-
ulating the signal characteristic of 
antenna side lobes and main lobe of a 
rotating antenna. 

CT: And then you came to North 
America? 
NHP: In January 1962, I decided that 
England was getting a bit too crowd-
ed for my misadventures and me. I 
needed to establish a foothold in 
North America, and Canada seemed 
the easiest way during the early 
1960s. I landed in Montreal, Quebec, 
which was a boom city at that time 
and center of the Canadian electron-

ics industry. I 
joined the Canadian 
Marconi Company. 
Assignments 

started with updat-
ing and repairing 
multichannel mi-
crowave equipment 
and facilities used 
in the Mid-Canada 
and the Pine Tree 
Line defense sys-
tems. I was also in-
volved in repairs 
for certain RF gear 
for Marconi's TV 
broadcasting entity, 
CFCF-TV, a divi-
sion that was 
later sold. 
This latter engage-
ment is where I first 

encountered real tower climbing by 
working 600 feet up a TV tower, in 
the middle of the night, at the Lord 
only knows how many degrees 
below zero wind chill, trying to lo-
cate cause for a high standing wave 
ratio (SWR) in the transmitter an-
tenna. Trying to operate a General 
Radio Admittance Bridge while bal-
ancing on a square-foot platform 
with a frosting-up meter face and a 
flashlight isn't really becoming of ac-
curacy. Anyway, the diagnostics 
proved successful; a carbonized pi-
geon—or maybe it was a seagull— 
was bridging an insulator. 
At Marconi, I made a lot of radio 

and microwave equipment, RF com-
ponents, and equipment conversions 
from tube equipment to semiconduc-
tors and so on. A notable design I 
was responsible for at Marconi was 
the development of HF/VHF/UHF 
transmitters and receivers for tactical 
radio systems specified by the U.S. 
Army Signal Corps. Some of these ra-
dios are still in use today 

Prior to leaving Marconi, 1 had 
progressed to management of the RF 
and analog engineering labs and the 
manufacturing side of the transmit-
ter and receiver equipment. While 

pursuing this side of the business, I 
became invol ed in the development 
of integrated icrowave circuits and 
other micro ve equipment, which 
gave me my f rst contact with the 
cable TV ind stry. Hughes, and 
some others, ere looking for design 
and fabricatio houses with exper-
tise in 12 GH microwave develop-
ments and in articular microwave 
integrated cir uits (ICs) operating at 
these frequen ies. 

So, about ld70, I was introduced 
to some of the cable TV players. 
Coming from the strict disciplines of 
designing mili .ary systems, I found 
the cable guys less than technically 
sophisticated and could not, at that 
time, see how they would ever be 
able to move from a "TV repair 
shop" mentality to telecommunica-
tions systems operators. 

CT: But how did you get involved in 
cable TV? 
NHP: In the e rly 1970s, my broth-
er-in-law left arconi to become 
the vice presi nt of science and 
engineering f the Canadian Cab 
Television Ass ciation. He encour 
aged me to ta a look at cable T \ 
as a career mo e. He had been ap-
proached by t e management of ti 
then largest C nadian multiple sye: 
tems operator MSO), Canadian C 
blesystems Lt , which was lookin 
for a director engineering. CCL 
had about 338 00 subscribers 
at that point. 

Their board o directors strongly fe 
that they shoul develop a more p 
fessional engine ring approach. 11 
were convinced is was essential 
planning the ne cable TV netwoi 
developing new ervices and taking 
company from t e service-reactive 
trepreneurial cu ure to a more dis( 
plined professio 1 culture. 
They were lo king for an indi 

ual to head the ngineering por 
of this change, nd they asked 
brother-in-law i he knew of air 
qualified for the job. When the' 
contacted me, I ecall showing 
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Solution. 

Introducing Thomas & 
Betts' New Snap-N-Seal 
One Piece Connectors 

• To reduce assembly time and simplify 
installation the plastic sleeve is pre-
positioned and detachably coupled 
to the connector body 

• The plastic sleeve's separability from 
the connector body further simplifies 
difficult installations 

• True 360° compression onto cable 
ensures superior RF shielding per-
formance, -95 dB effective shielding 
(typical on 60% bonded foil cable) 

• Permanently stamped part 
numbers and color-coded  sleeves for easy 

identification before and 
after installation 

• Installation requires 
one-step 1/4"-1/4" cable 
preparation and standard 
compression tools used 
for all 59 & 6 series of 
Snap-N-Sear product 
families 

For more information visit us at 

Booth #1073 at the SCTE Cable-Tec Expo, 

June 5-8, Las Vegas Convention Center. 

Or contact our Customer Service 

Team at 800.920.0328 



INTERVIEW 

little interest due to my previous 
contact with the cable guys. Howev-
er, I was pressured to at least meet 
with their founder, Ed Jarmain, an 
original cable pioneer in Canada and 
a great gentleman. He's still active 
today, although I believe he is in or 
close to his 90s. 
Having met Jarmain, I realized he 

was a true visionary and one hell of a 
fellow. He saw fiber optics well before 
any of us even thought they would be 
used for cable TV. He saw 40-plus 
channel distribution and two-way 
long before any of us thought it could 
be possible. He foresaw using com-
puters in cable network design and 
over-the-air signal reception. He was 
doing so prior to 1974, so he was a 
very, very advanced-thinking gentle-
man. I was sold. 

CT: So your first job in cable was as 
engineer in a system? 
NHP: No, my first assignment at CCL 
was to build a professional engineering 
group charged with technical strategic 
planning, selecting and standardizing 
components to be used in the net-
works, testing/evaluating components, 
developing measurement standards 
and performing R&D for new services 
and broadband technologies. 
My group became known as Ca-

blesystems Engineering Ltd. The en-
gineering team gained excellent 
respect from the vendor community 
as we contributed a lot of ideas, 
know-how, solid analysis—as well as 
purchasing their equipment, of 
course. Although officially retired at 
this time, Jarmain was always avail-
able as mentor and friend. 
The only cabled fiber commercially 

available then was multimode fiber, 
relatively high loss. To reach any use-
ful distance, repeaters were needed, 
and due to the limited linearity of 
early lasers, only digital transmission 
made sense. We teamed up with the 
Harris Corp. from Florida to develop a 
7.8-km supertrunk linking our Lon-
don, Ontario, cable systems' headend 
to the cable systems hub. The link was 

designed for carrying 15 high quality 
video signals and 12 FM stereo radio 
channels using multiple fibers, each 
operating at over 300 Mbps. 
The link was formally energized 

April 2, 1979, after about two years 
of engineering work. We had excel-
lent picture quality but, during wind, 
we had intermittent transmissions, 
the cause of which took the longest 
time to diagnose. It was multimoding 
of the lasers when they saw mis-
matches from moving connectors. 
Optical isolators were not available at 
that time. Fusion-splicing everything 
fixed the problem. We learned a lot 

about fiber from that activity, includ-
ing that it was not yet ready for 
prime-time cable TV deployment. 

CT: I understand you had a "close call" 
about this time. 
NHP: During the mid-1970s, the 
Toronto, Canada, cable operators want-
ed to improve over-the-air reception of 
several distant TV broadcast stations, 
including the four Buffalo networks 
and three or four Canadian stations, all 
greater than 50 miles away. In-city re-
ception had proven to be problematic 
because of electrical interference and 
weak signals. Over a half million cable 
customers were being affected by this 
less-than-ideal reception. 
A major building initiative was un-

derway; the CN Tower, a structure 
reaching a height of 1,815 feet. Hey, a 

great cable TV 
by being on th 
nas would not 
erating power • 
We obtained 
nal reception 
partly-comple t 
doughnut-like 
radome, more 
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by air pressure 
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INTERVIEW 

building, ears started to pop and, 
without saying anything to each 
other, we could visualize a big bang 
and being ejected into space. 

Suddenly, we found a new use for 
RG-6 cable. We stripped the cable off 
the test equipment, wrapped several 

turns around our waists and lashed 
ourselves onto the access ladder 
rungs and awaited what we thought 
would be the inevitable. However, 
after about 30 minutes, the sirens si-
lenced and all returned to normal. 
We immediately went down to terra 

Tektronie+TVCcommunicatione=fincVaultsfast 

Save time and money 
with the CableScout TV90. 
Easy to operate, the 
CableScoutTV90 puts the 
necessary TDR capability 
in a handheld device to 
quickly and accurately 
pinpoint faults. 

Call us for a 
demonstration. 
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Delivering the Future of Commutuca 

Corporate Office: 
800 Airport Road, Rrinuille, PR 17003 USA • (717) 838-3306 
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Introducing New Technology Frnm TRILITHIC 

Digital-Compatible Leakage Measurement Receiver 

The TRILITHIC Super Plus GT Leakage Receiver is specifically designed to detect leaks 
in overbuilt systems using digital set top terminals that cannot tolerate leakage 
tagging signals. By employing new circuit techniques, the Super Plus GT achieves 
high immunity to "false alarms" from noise or overbuilt systems without the use 

of a tagging signal. 

65 MHz Return Path Analyzer 

This new return analyzer from TRILITHIC has all of the advantages 
of the popular 9580 SST, plus frequency coverage extended to 
65 MHz and the number of test points raised from 8 to 16, all in 
the same 3.5" rackspace. The 9581 SST can be used in mixed 
installations with existing 9580 SSTs and supports existing 
9580 SSR and RSVP field units. TraffiControl Mode allows the 
9581 SST to measure ingress even in occupied return bands. 

FtenrjqP Multifunction HFC Analyzer 

Taking advantage of the latest HP techniques, configurations of the 860DSP combine the 

functions of high-performance signal level meter. spectrum analyzer, return path 
tester and GAM analyzer in a single 4.5 lb instrument. The 8600SP can perform all of the 
functions of the popular TRILITHIC Guardian RSVP and SSR Reverse Field Units and is 
compatible with the existing 9580 SST Reverse Path Analyzers. Pricing starts at less 

than $2,000.00 

IngressManagR 3. Ingress Monitoring Software for Networks 

Release 3.0 adds SNMP compatability and other new features to TRILITHIC's 
popular ingress monitoring software. Used with TRILITHIC's 9580 SST and 9581 SST   
Reverse Path Analyzers. IngressManagR 3.0 executes programmed alarms when 
ingress is detected. IngresManagR 3.0 also supports TrafficControl, the 
revolutionary feature that lets TRILITHIC 9580 and 9581 SST Return Path 
Analyzersdetect ingress anywhere in the spectrum, even in bands occupied 
by services. 

• 

High Performance Installer's SLM 

The Model One Signal Level Meter sets new standards for cost effectiveness. offering 
features previously available only in meters costing much more. Such functions as 

all-channel scan displays, direct power measurement of QAM signals. carrier to 
noise measurements, even automated FCC testing, available are for the first time 
in a signal level meter costing less than $900. All this functionality is housed in a 

rugged handy package weighing only 2 lbs. 

FOR MORE INFORMATION CONTACT: TRILITHIC Inc. 
9202 E 33rd Street, Indianapolis, IN 46235 USA • 317.895 3600 • 800.344 2412 • Fax 317 895.3613 • http://www.trilithic.com 



INTERVIEW 

Rogers stepped up the pressure for 
growth in the United States, and we 
went on an aggressive franchising 
foray coast to coast. We won fran-
chises passing 570,000 homes in 
Portland, Ore.; Minneapolis; the city 
suburbs south of Minneapolis; and a 
number of cities in Orange County, 
Calif. Building these kept me on the 
road nearly 52 weeks a year. 
We also acquired a 51-percent 

share of the UA-Columbia systems in 
late 1981, with those properties pass-
ing an additional 1.1 million homes 
and many builds underway, including 
the mammoth San Antonio system. 
UA already had a strong engineering 
group under the leadership of Bob 
Luff, and he combined these forces 
with my engineering team, making 
the total a really hot technical group. 
The real challenge of this merger 

was bringing a somewhat "folksy" 
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company into alignment with the 
professional disciplines we had em-
bedded within the corporation. This 
later resulted in the UA system clus-
ter being split into two groups of sys-
terns, with Rogers acquiring 
100-percent control of the southern 
U.S. group. The jewel from this ac-
quisition, of course, was the franchise 
of San Antonio, a very fast and big 
build, that took a substantial portion 
of my time. 
We actually built and made opera-

tional the "far out" promises offered 
during the franchise wars. All systems 
featured real-time two-way, standby 
power, sections of institutional 
trunks, addressable set-tops and status 
monitoring. Some technologies we in-
troduced were very new, such as pro-
viding real-time responses from 
enhanced cable set-tops. 
At that time, they were the Zenith 
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Science Foundation Network used 
only by universities and researchers. 
Through the '80s, I also led the ad-

vancement of status-monitoring, gen-
eral network surveillance and 
management, and other initiatives to 

improve the operations of the various 
cable systems. I had quite a large en-
gineering team involved in standards, 
practices, designs, equipment evalua-
tions and project-managing builds in 
the various franchises we won. A hell 
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the Rogers Primary Ring/Secondary 
Ring architecture that garnered me 
the NCTA Science and Technology 
Vanguard recognition had its roots. 

CT: Your company was one of the pio-
neers in introducing the Internet to 
cable, wasn't it? 
NHP: Encouraged by our earlier Port-
land and RNS business communica-
tions, our team started dabbling in 
residential high-speed connections to 
a blossoming new area called the In-
ternet. We used a version of the 
Zenith modems we had previously 
used in Portland. Our president, 
Cohn Watson, was super-supportive 
of this initiative and encouraged us to 
split off a business development team 
to bring the technology and service to 
commercial reality 

This 1993 initiative has now grown 
into Rogers@Home; at year-end, 

185,000 customers were accessing 
this service, and thousands are being 
added weekly. 
Mid-1990s, the company went 

through a major reorganization, rec-
ognizing it was now a telecommuni-
cations entity, with cable TV being 
but one application. Waves of consul-
tants were engaged, and major re-
structuring followed. The company's 
focus moved our technical strengths 
to operations engineering rather than 
the developmental engineering of the 
previous 20 years. 
My role was redirected to emerging 

technologies and their possible im-
pact on company business, either as 
opportunities or threats. 1 was, and 
still am, responsible for assuring that 
our management is not blindsided by 
any of these new technologies. 

CT: Finally, Nick, have you found time 

to slow down ti I ittle bit now? 
NHP: I continu: to be heavily in-
volved in indu try groups such as Ca-
bleLabs where 
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Did this article elp you? Let us know 
your thoughts. end an e-mail to 
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a distance of one meter. The joule i a measure of a quan-
tity of energy and equals one watt-s cond. 
Power: The rate at which work i done, or energy per 

unit of time. One watt of power is qual to one volt 
causing a current of one ampere. 

Volt: The potential difference bet een two points on a 
wire carrying one ampere of current' hen the power dis-
sipated between the points is one w t. 

Watt: The power required to do w irk at a rate of one 
joule per second. That is, a joule of ork per second is 
one watt. 
Ohm: A unit of resistance (R), wh re one ohm is de-

fined as the resistance that allows on ampere of current 
to flow between two points that hay, a potential differ-
ence of one volt. 
With regard to this latter definitio you might recog-

nize it as the basis for Ohm's Law, w •ch is R = E/I. Here 
R is resistance in ohms, E is electrom tive force in volts, 
and I is current in amperes. This equ tion can be shuffled 
around a bit to give us some of the o er variations of 
Ohm's Law: E = IR and I = E/R. 
Now go back to the definition of w u, a key subject of 

this month's column. If you think aba tit for a moment, 
one watt is simply the use or generati a n of one joule of 
energy per second. Other electrical u its are in fact de-
rived from the watt. As you've no dou st surmised by now, 
all of this stuff is related. For instance one volt is one 
watt per ampere. Another definition o watt is one volt of 
potential (EMF) "pushing" one ampe of current through 
a resistance, or P = El. As was the cas with Ohm's Law, a 
bit of equation shuffling will give us E = PR and I = PIE. 

"Have some really 
strong coffee before 

reading on." 

Put it all to use 
Now, using your trusty scientific calc 

basic algebra, substitute the Ohm's Law 
and I into the formula P = El, and you 
common expressions of power: P = E2 
Power calculations and measuremen 

(DC) circuits and applications are relat 
ward. For example, if you have a 1,000 
an applied voltage of 13.8 volts, the po 
the resistor is 0.19 watt (P = EMI or 0. 
Current through the resistor will be 0.0 
P/E or 0.0138 = 0.19/13.8; as well, I = 
13.8/1,000). Because this example is a 
voltage always will be 13.8 volts and th 
ampere. As long as the resistor's value r 

lator and some 
equivalents for E 
get a couple other 
and P = I2R. 
in direct current 
ely straightfor-
ohm resistor with 
er dissipated by 
9 = 13.82/1,000). 
38 ampere (I = 
or 0.0138 = 

C circuit, the 
current 0.0138 
mains constant, 
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it's easy to calculate dissipated power. 
Alternating current (AC) circuits 

and applications are much more 
complicated because the instanta-
neous voltage and current are not 
constant. In order to equate the vary-
ing AC waveform to a DC equivalent 
component, one must work in the 
world of root mean square (RMS) 
voltage and current, where PAvG = 
ERms x IRms cos 0. 
Consider an unmodulated RF car-

rier, which really is nothing more 
than a sinusoidal AC waveform. AC 
power measurement can be a bit 
tricky, though, because the product 
of voltage and current varies during 
the AC cycle by twice the frequency 
of the sine wave. 

In other words, the output of a sig-
nal source such as an RF signal gen-
erator is a sinusoidal current at the 
desired frequency, but the product of 

amplifier sol 

the carrier's voltage and current has 
what amounts to an equivalent DC 
component along with a component 
at twice the original frequency. In 
most cases of RF power measure-
ment, "power" refers to the equiva-
lent DC component of the voltage 
and current product. 

If you connect a thermocouple 
power meter to the output of an RF 
signal source, the power meter's 
power sensor will respond to the RF 
carrier's DC component by averag-
ing. Of course, this averaging usual-
ly is done over many cycles, which, 
at RF, still can be a relatively short 
period of time. 
Otherwise, if the power meter sim-

ply measured an instantaneous point 
of the sine wave, then measured that 
sine wave at another instantaneous 
point, the result would vary accord-
ing to the instantaneous product of 

the voltage an current at each mea-
surement poin 
This is the p mary reason why 

most RF carrie power measurements 
are expressed i average power. 

Which is th point 
This is certai ly true with regard to 

the signal level easurements made 
in our cable TV networks. They are 
expressions, in ne form or another, 
of the carrier's a erage power. CT 
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"Carrier Grade:" More 
Than Just Reliability 

"Carrier grade" sounds so much like 
a standard that you expect it to be 
one. Yet, as I noted earlier this year, 
this is a nebulous term in the Inter-
net protocol (IP) telephony industry, 
bordering on buzzword status. 

"Even before IF) was 
invented, carrier grade 
implied not only 
reliability, but also 
better quality." 

Almost everyone agrees that a car-
rier grade system should meet "5 
nines of reliability"—that is, 99.999 
percent availability. Reliability, how-
ever, is only part of what differenti-
ates public switched telephone 
network (PSTN) telephony from the 
simple exchange of voice packets 
over the Internet. 

If you want an example, just 
think about the differences between 
a packet telephony session between 
two personal computers (PCs) 
and a telephone conversation 
over the PSTN. 

Where's my dictionary? 
As an engineer, I believe that any 

word used as the criteria for a prod-
uct's inclusion in a telecommunica-
tions system needs a more precise 
definition. To clarify this particular 
term, I asked some of the major ven-
dors of telecommunications equip-
ment to give their definition of the 
meaning of "carrier grade." This col-

umn contains their answers. 
Given that my quest was for a def-

inition of a term that includes the 
word "carrier," you might ask why I 
sought definitions from vendors, 
rather than carriers. The answer is 

that I have a feel-
ing that the tra-
ditional telcos 
would define this 
metric by exam-
ple, specifically 
their own. I don't 
believe that cable 
wants to live 
with a definition 

created by our competitors. Ven-
dors, on the other hand, have to sell 
to many markets, so they need to 
formulate answers that meet the cri-
teria of all of them. In this light, 
"carrier grade" becomes far more 
than a measure of reliability. 

History 
Dan Paone, the Antec vice presi-

dent for the Ai-ris Cornerstone prod-
uct line, provided some historical 
perspectives on the origin of the 
term "carrier grade." He noted that it 
was early data applications that 
drove the requirement for something 
better than the quality of service pro-
vided for local voice calls. 

"Carrier grade comes from the old 
days of telephony, actually from the 
early days of data," he said. "Back 
then, there was message grade service 
and carrier grade service. Message 
grade was good for normal voice con-
versations, but carrier grade was a re-
quirement for data." Looking at it this 

way, even befo IP was invented, car-
rier grade impl d not only reliability, 
but also better uality transmission. 

Dr. John Pic ens, Com21's chief 
technical offic r and a major con-
tributor to the acketCable stan-
dard, provided modern refinement 
to the meanin of quality transmis-
sion. His defin ion of carrier grade 
includes "perf ance," which he 
explains is the inimization of la-
tency and jitte in a network used to 
transport pack s. 

Pickens also adds scalability as a 
carrier grade re uirement. He 
points out that calability includes 
not only subsc ber growth, but the 
ability to grace Ily adjust for vary-
ing traffic loads 
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For product information, register online, 
and receive a free gift. 

As part of providing multiple services to your customers, 

it's important to provide multiple assurances to yourself. 

As you move quickly to upgrade your plant and to satisfy user demands for converged 

services, there's one important fact to keep in mind: your customers have well-defined ideas 

about quality of service. If it's faulty in one way or another, they'll switch their access provider 

faster than you can say "churn rate." 

In this environment, it's imperative to have the tools you need to anticipate, prevent and 

solve network problems. That includes everything from go/no go field-portable hand-helds 

that let your installers reduce the truck roll time to fast, reliable headend equipment that 

helps your network managers diagnose and eliminate trouble spots up and down the line — 

from the PSTN to the set-top box. 

One thing's for sure. It's better to have the ability to identify and correct problems 

yourself rather than hearing about them from your customers. 
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pieces of equipment become more 
critical to the health of the total sys-
tem, however, the need for their relia-
bility increases, and they are more 
closely tracked in terms of failure 
occurrences. 
Records of failures caused by tele-

phony switches, for example, are 
tracked by the Federal Communica-
tions Commission's ARMIS (Auto-
matic Reporting and Management 
Information System) reports. Five 
minutes of switch downtime per year, 
which equates to 99.999 percent 
availability, is the accepted norm. 

Harrison pointed out that service 
providers' expectations for carrier 
grade go beyond reliability. 

"There is an industrywide feature 
set that provides revenue from busi-
ness and residential customers. In 
addition, there are certain essential 
features, such as E911, that a carrier 

grade telephony system must be able 
to provide," Harrison said. 
Dan Middleton, Nortel vice presi-

dent of marketing and business de-
velopment, stressed another 
important feature-related attribute of 
a carrier grade system in an IP tele-
phony implementation. 

"Carrier grade systems need to 
have a service creation capability, 
which allows a service provider to 
create new applications. These new 
capabilities can be made unique to 
each customer, with widely available 
JAVA programming tools." 

For systems based on an IP plat-
form, this capability is needed to 
take full advantage of the potential 
benefits from both future and present 
integrations of voice, data and video. 
Middleton agreed with Harrison 

that reliability could vary between 
parts of a carrier grade system and 

added that both the application and 
the failure group size affect the 
need for netw Drk element fault tol-
erance. This in turn affects factors 
such as the need for equipment re-
dundancy. He noted: "The system 
designer need to figure out where 
the critical points are and protect 
them from failing." 

"Maintain-ability" 
In addition, Middleton affirmed 

that carrier grade systems must be 
scalable and include maintenance 
tools that allow system health checks 
and upgrades without taking sub-
scribers out of iervice. 
Mark Bakies, manager of cable 

communication, 4 solutions for Cisco 
Systems, expres ied similar views re-
garding mainter ance. 

"Operators and vendors are usually 
not willing to nuke customer premise 

ner 
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COOPERATIVE, INC. 
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equipment to six nines of reliability 
when a failure will only affect one or 
two lines. On the other hand, at the 
UBR (Cisco's cable modem termination 
system, or CMTS), a failure could affect 
up to 3,200 simultaneous calls, and we 

need more reliability. This holds even 
more true in the network core, where a 
gigabit switch router may need route 
redundancy or multiple links to guar-
antee end-to-end reliability" 
Maintenance work can cause 
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TraffiContror measures and plots ingress spectra 
of bands fidly occupied hy return traffic 

New TraffiControl lets you see the ingress inside your system's return traffic 

TraffiControl" .\ou .iiiniable On Triliibic's 
Guardian' 9580 SST Return Path Anatrzer 

No doubt about it: 

where the return path 

is concerned, ingress 

is a big problem. Left unchecked, ingress outbreaks can prevent your 

system from delivering the Internet and other premium services your 

subscribers have come to expect. It's 

tough enough now to catch ingress out-

breaks and fix them before the phone 

starts ringing. It'll be even tougher as 

new services fill your return spectrum, 

because the majority of ingress will be 

hidden by the increased return "traffic." 

How will you detect ingress when it's hiding in your occupied 

bandwidths? Fortunately Trilithic, the leader in digital return path 

maintenance technology, has engineered a solution — a solution that 

will quite literally change the way you look at ingress. It's called 

ThaffiContror and it's a new feature of the Trilithic Guardian 

9580 SST Return Path Analyzer. 

TraffiControl is an advanced Digital Signal Processing (DSP) 

technology that identifies and removes all the legitimate signals from 

SYSTEMYOU CAN'T BEAT THE 

your scanned return spectrum. What remains is the once elusive 

ingress spectrum of your entire return band, which the system 

analyzes against user-set ingress limits. The best part is that 

TraffiControl can be programmed to work automatically. Then, 

when ingress occurs, the system will tell you about it, giving you time 

to respond before it causes problems. 

7).a.ifiControl is the newest addition 

to the Trilithic Guardian System, the only 

fully-integrated, fully-digital family of 

return path maintenance products on 

the market. With the addition of 

TraffiControl, the Guardian System takes you from the subscriber, 

through the distribution system, all the way to the hea.dend for 

complete ingress detection and, most importantly, resolution. 

Call now for the full story on the only automated ingress monitor-

ing system that gives you a real-world picture of your system's 

return path. It could mean the 

difference between managing 

ingress problems or just 

coping with them. 

GUA•ARDI:AN 
SYSTEM  

Return Path MaintenanceTechnology 

TRI LI TH I C Call Now For A Free White Paper (800) 344-2412, (317) 895-3600 
The le qf neo fi q Guys (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), vAvw.trilithic.com 
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Although the grumbling still lingers 
over broadcast formats, copy protection 
and must-carry rules, cable operators 
are well-positioned to make money 
from high definition N (HDTV)— 
once consumers start buying the sets 
and the necessary decoders. 

HDTV-RELATED REVENUES (IN MILLIONS) 

2001 2102 2003 2064 2085 
Subsidies $5 $74 $324 $262 $57 
Ad revenues (after subsidies) $18 $133 $448 $1,191 $896 
ITV $16 $143 $714 $1.458 $2,718 
Datacasting $0 $1 $8 $31 $92 
TOTAL $39 $351 $1,494 $2,942 $3,763 

Source Forrester Research 

NALYSIS 

HDTV: Big Bucks 
Or Simply Bravado? 

are anxious to increase penetration of 
HDTV sets and converters, Forrester 
believes they will offer equipment 
subsidies, much like cell phone mak-
ers, to lower the costs of HDTV mod-
ules for cable and satellite set-tops. 
These subsidies are expected to hit 

Where's the money to come from? 
According to Forrester Research, ad-
vertisers and broadcasters will be 
waiting in line to spend big bucks on 
targeted advertising and equipment 
subsidies. What's more, datacasting 
and interactive services delivered via 
HDTV signals offer additional rev-
enue potential for cable systems. 

Growth and subsidies 
In its new report "HDTV: High-De-

mographic TV" Forrester predicts 
that HDTV ad revenues will hit $133 
million in 2002 and peak at $1.191 
billion in 2004 (See Table 1). Why? 
Because advertisers are eager to target 
their message to affluent buyers of 
HDTV sets. If you haven't already 
geared up your digital insertion 
equipment to handle ads for your 
digital cable offerings, you may want 
to get started. The bean counters at 
your operation will surely want a 
piece of this revenue pie. 
What's more, because broadcasters 

$74 million in 2002 and skyrocket to 
$324 million in 2003. 

Subsidies, combined with falling 
prices, will drive HDTV penetration 
from an expected 530,000 sets this 
year to 3.24 million in 2003, according 
to Forrester projections. Because cable's 
HFC infrastructure offers the best 
means for delivering that bandwidth-
hogging HDTV content, it's sure to gar-
ner the lion's share of these potential 
subsidies. (See "High Definition Hold-
ing Pattern," May 2000, page 91.) 
Eventually, HDTV will change the face 
of the digital converters you deploy. 
Enhancements in decoder chips and 
lower prices will enable vendors to in-
tegrate the decoders into sets-tops, N 
sets, and other cable and satellite gear 
by the middle of the decade. 

Where the bucks are 
01 course, in order to get the subsi-

dies you'll have to carry the HDTV 
content (there's that political hot 
potato again) and pass on some of 
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Jennifer Whalen is ditor of "Communi-
cations Technology" What are your 
thoughts on this to'0 Send e-mail to 
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Open Access and 
Multiple Service Providers 

Has the open access/multiple service 
provider issue made it onto cable's 
radar screen? It's been a year since I 
explored this topic in detail (Cable '99 
NCTA Technical Papers: "The Ex-
posed Headend: Enabling a Strategi-
cally Defensible Posture for Broadband 
Telecommunications Services"). 
Now, with the pending acquisition 

of Time Warner by America Online, 
it appears that the Federal Commu-
nications Commission is willing to 
let the market create its own arrange-
ments for how we let multiple exter-
nal service providers deliver services 
on our networks. 

Interest in this topic seems to be 
growing on some of the Internet 
lists, and for good reason. Not only 
is accommodating open access sub-
stantially more complex than de-
ploying Internet service provider 
(ISP) services from a single 
provider, how we accommodate 
multiple service providers in an 
open access climate could profound-
ly affect our bottom lines. 
Space does not permit me to simply 

incorporate the entire "Exposed 
Headend" paper in this month's col-
umn, so I'll try to incorporate the 
salient points. 

Challenges involved 
The fundamental challenges of ac-

commodating multiple service 
providers on broadband cable net-
works are in the areas of services 
monitoring and management, sub-
scriber billing, and service 
quality/guarantees. Multiple service 
providers include ISPs, application 

service providers (ASPs) and telepho-
ny service providers, among others. 
Where external service providers 

are involved, service integrity (stabil-
ity and consistency) and asset con-
trol complications crop up. This is 
because external service providers 
will want access to some aspects of 
the service delivery infrastructure, 
including quality of service (QoS) 
controls and perhaps even domain 
name services (DNSs). 
These challenges and complica-

tions impose the need for an inte-
grated services monitoring/ 
management system (ISMS). Such a 
system must, among other critical 
functions, enable operators to main-
tain control over their infrastructure 
to ensure the integrity of all concur-
rently delivered services. 
An ISMS must perform four prima-

ry functions: 
• Integrate back-office operational 
and support databases to accommo-
date billing interfaces and support 
functions such as external helpdesk 
and network operations functions 
• Provide an infrastructure proxy to 
accommodate QoS and other con-
figuration settings for external ser-
vice providers 
• Provide dynamic bandwidth man-
agement across the hybrid 
fiber/coax (HFC) network for QoS 
and other policy-based configura-
tion settings 
• Ensure proper (bidirectional) rout-
ing of subscriber data packets into, 
out of, and across the HFC network 
These functions are critical to 

achieving a manageable multiple ser-

vice provider environment where the 
cable operator maintains control over 
both its assets and the quality and 
consistency of services delivered. 
Starting at the end and working 
backward, let's examine some of the 
details of this list. 

Routing 
Popular thinking on routing sub-

scriber packet traffic to and from 
external service provider environ-
ments is to utilize something called 
source-based routing (SBR). This 
technique, which essentially maps 
the source address in subscriber 
transmission control protocol/Inter-
net protocol (TCP/IP) packets to an 
external service provider, should 
work well if subscribers choose 
only one service provider among 
several offering services over a 
given network. 
But what about subscribers who 

opt for several accounts with several 
service providers available on the net-
work? The SBR approach, in order to 
accommodate subscribers with multi-
ple service provider accounts, must 
operate within a larger dynamic ser-
vice envelope. 1 am not sold on the 
applicability of SBR to the multiple 
service provider challenge, but I am 
convinced that an ISMS must some-
how address this need. 

Bandwidth management 
The need for dynamic bandwidth 

management is not well-understood. 
Several bandwidth/service manage-
ment packages available on the 
market manage QoS from the head-

72CT013100 



INSERT 
BATTERY 
HERE 

One thing is for certain with a new facility. When you turn on the power. you want to make sure it stays on. Choose Dynasty 
Batteries. Our superior design yields application-specific batteries, and we build them to last. Combine the craftsmanship with 
a competitive price and a top-shelf warranty, and you've got a value-charged Dynasty ready to go. 

TICHNOLOGIES, INC 
on, 

DYNASTY DIVISION 

www.dynastybattery.com 

DYNASTY 
producWst, from a name you respect. 



TERRY WRIGHT 

Size: 9"(w) x 9"(h) x 3"(d) 

end out to the Internet. These pack-
ages basically elicit various band-
width consumption behaviors on the 
HFC side by throttling Internet ac-
cess for some classes of service. 

In a multiple service provider cli-
mate, the need for more granular 
HFC-side bandwidth management 
will become acute because operators 
will want to maximize the efficiency 
of their networks to accommodate as 
many premium (higher QoS) ser-
vices as possible and as many con-
currently deliverable "best effort" 
services as possible. Instead of con-
figuring QoS settings for cable 
modems once, the multiple service 
provider scenario will require dy-
namic QoS setting manipulation. 
For example, a subscriber may 

have a low QoS setting with one par-
ticular service provider and a high 
one with another, switching between 
services at will. Without dynamic 
bandwidth management on the HFC 
side, it will be impossible for opera-
tors to maximize HFC bandwidth ef-
ficiency. The idea here is to "ensure" 
bandwidth (dynamically) for a given 
service upon invocation. Without 

such assurances, service performance 
will be inconsistent, leading to user 
(and external service provider) dissat-
isfaction. Dynamic bandwidth man-
agement is critical. 

Infrastructure proxies 
An infrastructure proxy is a fancy 

name for configuration "referee." It is 
a given that some external service 
providers will want to manipulate 
certain infrastructure configuration 
settings such as QoS. In a shared en-
vironment such as broadband, where 
subscribers are connected through a 
single cable modem for example, 
cable operators cannot afford to open 
up their networks to external service 
providers at the configuration level. 
Having more than one entity manipu-
lating configuration settings would be 
a formula for disaster. 

Nevertheless, external service 
providers' needs for some control over 
the service delivery infrastructure are 
legitimate and should be accommo-
dated. The infrastructure proxy func-
tion should be closely integrated with 
dynamic bandwidth functions, pro-
viding external service providers a 

"virtual" capability to alter configura 
tions on a subscriber session basis. It 
is critical that this ISMS function be 
owned by the cable operator, not an 
external service provider. 

Databases 
As the cable industry has evolved 

through acquisition and clustering, 
many back-office database functions 
have become less useful than origi-
nally intended, or at least have not 
been the target of integration efforts, 
As systems have been acquired, for 
example, they often use different 
graphical information systems (GIS) 
and billing packages. These typically 
remain in place. 
As headends are eliminated througei 

system joining, the value of legacy 
database and GIS packages often 
drops. Customer service representa-
tives (CSRs) and construction persor - 
nel, for example, often are blind to 
certain aspects of the joined systems 
because of lack of integration with 
legacy database and GIS systems. An 
ISMS should be able to integrate these 
packages into legacy packages for 
smooth operation across all connected 
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991 877.BASYSTEMS (877-227-9783) www.basystems.com 
02000 Broadband Access Systems, Inc. All rights reserved. Broadband Access Systems. 
the associated logo, and Coda 12000 are trademarks of Broadband Access Systems. Inc. • mr.. CMS. 



TERRYWAIGHT 

%oft. 
CiD «•.,.. e l  

Q.) , cz) (2) 
c-<-) 
cp 

The Total Package 

Introducing the Wavetracker models LA 795 and 
LA 2000, both able to pinpoint signal leakage 
using differential G.P.S. They join the proven 

Wavetracker family — the 895, 995 and 1095 — 

all field-tested and proven reliable Only 
Wavetracker gives you a secure upgrade path. 

Start at any price point and move to advanced 
functionality as your budget allows. That's the 

unique upgrade ability of Wavetracker products. 
No one provides you with the total solution 

like Cable Leakage Technologies! 

Unique Upgrade Ability 

All New: 
• New Low Price 
• New Model Une-up 
• Real Time D.G.P.S. Most Accurate Ever 
• New Map Editor 
• New A.P.L.A.S. Software Release 

Pinpoint Accuracy 

Standard: 
• Trilithic Channel Tag Ready 
• Windows Based, One-Step Processing 
• Work Order Creation 
• Quality Control 
• Time Management 
• Quarterly Monitoring/Corn 

Get on track with 
Wavetracker at 
www.wavetracker.com 

CLT CAME 
1200 Executive D 
Richardson, Texas 75081 
800.783.8878 • 972.907.81 
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SIGNAL VISION = INNOVATION 

1984 S VI introduces subscriber passives using solder-sealed backplates for EMI protection. 

1986 SVI redesigns the ground screw enclosure on die-cast housings to eliminate 
breakage. 

1988 SV1 is the first to produce a complete subscriber passive line using printed 
circuit boards. 

1992 SVI develops subscriber passives with a minimum 20 dB return loss. 

1995 SVI eliminates intermodulation distortion within subscriber passives. 

1997 SV1 conceives a ground-plane management system for subscriber 
passives. 

1998 — 

1999 

2000 — 

SVI achieves Return Path Isolation of -35 dB in subscriber splitters without 
compromising high-end performance. 

SVI produces passives with all port surge protection compliant to IEEE C62-
41A3. SVI also, in 1999, increased the return path isolation to -40dB. 

The Engineering R&D continues - SVI introduces a completely new 
housing with flat end "F" ports*, dual spring contacts*, a non-evasive 
bonding clamp*, and unity port-to-port isolation*. 

WHO WOULD YOU RATHER USE ? 

efre 
(`? 

THE IMITATORS 

or 

THE INNOVATOR? 

27002 VISTA TERRACE, LAKE FOREST, CA 92630 
(949) 586-3196 FAX (949) 586-3952 

* Patents Pending 





Lucent lechneogies Be Labs 1nnovations 

Lucent is deploying new revenue-

generating solutions for high-speed data 

over cable today. That means ultra-fast 

Internet access, video-on-demand, even 

full-featured telephony, all over one cable 

network. Our CableConnect" Solutions 

are reliable, scalable, highly secure. 

Equally supportive of mission-critical 

business applications and mission-critical 

interactive games. Change the way people 

look at cable, and you change the way they 

live, work and play. Lucent CableConnect 

Solutions. We make the things that make 

communications work:" 

Expect great things. 
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STANDARDS  

SCTE Standards 
Submitted to ITU-T 

The Society of Cable Telecommuni-
cations Engineers' Data Standards 
Subcommittee has approved several 
standards to be submitted to the In-
ternational Telecommunications 
Union-Telecommunications Study 
Group 9. These proposals were sub-
mitted in April. Here follow descrip-
tions of each. 

Audio codec requirements 
Many cable operators are upgrad-

ing their facilities to provide two-way 
capability. They are using this capa-
bility to provide high-speed Internet 
protocol (IP) data services as per 
ITU-T Recommendation J.83 
(04/97), "Digital Multi-Program Sys-
tems for Television, Sound and Data 
Services for Cable Distribution" and 
ITU-T Recommendation J.112 
(03/98), "Transmission Systems for 

"Embedded clients are 
not confined to 
residential use only; 
they may be used in a 
business as well." 

Interactive Cable Television Ser-
vices." These operators now want to 
expand the capability of this delivery 
platform to include telephony. 
The proposed Audio Codec Re-

quirements for the Provision of Tele-
phone Service Over Cable TV 
Networks Using Data Modems is one 
in a series of recommendations that 
is required to achieve this goal. It 

provides guidance on audio (voice) 
codec selection that will provide a 
high-quality interoperable service. It 
specifies the audio codecs that are to 
be used in the provisioning of tele-
phone services over cable TV distrib-
ution networks using IP technology 
(that is, IP CablePhone service). It 
also addresses codec options and 
packetization issues. 

Architectural Framework 
Also on its way to ITU-T Study 

Group 9 is the proposed Architectural 
Framework for the Delivery of Time-
Critical Services Over Cable TV Net-
works Using Cable Modems. At a 
very high level, the IP CablePhone ar-
chitecture contains three networks: 
the cable modem hybrid fiber/coax 
(HFC) access network, the managed 
IP network and the public switched 

telephone net-
work (PSTN). 
The cable modem 
termination sys-
tem (CMTS) 
provides connec-
tivity between the 
cable modem 
HFC access net-

work and the managed IP network. 
Both the signaling gateway (SG) and 
the media gateway (MG) provide 
connectivity between the managed IP 
network and the PSTN. 
The cable modem HFC access net-
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tomer premise and the cable head-
end. This access network may 

provide all cable ni 
including quality 
The cable modem 
work includes the 
nents: the cable m 
terminal adapter ( 
The managed IP 

several functions. 
interconnection be 
CablePhone functi 
responsible for sig 
provisioning and 
In addition, the m 
provides long-hau 
between the other 
cable modem HF 
managed IP netwo 
lowing functional 
management serve 
nouncement serve 
operational suppo 
back-office servers 

odem capabilities, 
service (QoS). 
FC access net-
ollowing compo-
dem, multimedia 
TA) and CMTS. 
network serves 
irst, it provides 
ween the basic IP 
nal components 
aling, messaging, 
oS establishment. 
naged IP network 
IP connectivity 
anaged IP and 

networks. The 
k includes the fol-
omponents: call 
(CMS), an-
(ANS), several 
t systems (OSS) 
SGs, MGs and 

media gateway co troller (MGC). 

Network call signaling 
[he proposed IN ‘twork Call Signal-

ing Protocol for th 
Critical Services 
Networks Using D 
based on the medi 
protocol (MGCP) 
suit of merging th 
control protocol ( 
device control (IP 
tocols, as well as ii 
the people who de 
file. This recomm 
network-based cal 
necessary to estab 
This document 

of an application 

Delivery of Time-
ver Cable TV 
ta Modems is 
gateway control 
1.0. It was the re-
simple gateway 
GCP) and the IP 
C) family of pro-
put generated by 
eloped this pro-
dation provides a 
signaling protocol 
sh connections. 
escribes a profile 
ogramming inter-

BOCT013100 



Others talk about Interactive TV. Only Canal+ Technologies truly delivers. 

Our open standards-based solution enables what you want, when you want it. 

Enhanced TV. The Internet. Personalized programming & services on demand. 

The stuff to stimulate all your senses. 

We've done it for more than 6 million viewers worldwide. 

Come experience what we can do for you. 

MAKING SENSE OUT OF INTERAC f IVE TELEVISION 

MEDIA GUARII TECHNOLOGIES MEDIA HIGHWAY 

%mums; r Q.n.qttilits..te.chradDla a le cncia 
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TED WOO 

face (API) called the media gateway 
control interface (MGCI) and a corre-
sponding protocol called media gate-
way control protocol (MGCP) for 
controlling voice-over-IP (VoIP) em-
bedded clients from external call con-
trol elements. The MGCP assumes a 

call-control architecture in which the 
call-control intelligence is outside the 
gateways and is handled by external 
call-control elements. The profile, as 
described in this document, is re-
ferred to as the network-based call-
signaling (NCS) protocol. 

Am Wireless Systems 

RETURN PATH OVER 
AML LINKS 

OFFER MORE SERVICES 

INCREASE REVENUE 

ADD PROFIT 

QPSK 

64 QAM 

256 QAM 

IT' / 
Wireless Systems 

1-800-663-7902 
www.amlwireless.com 

e-mail: info@amlwireless.com 

An embedded client is 
element that provides t 
traditional analog access 
VolP network, or possib 
more video lines to a Vo 
Embedded clients are n 
residential use only; the 
used in a business as we 
Embedded clients are 

side access and are expe 
line-side equipment (su 
access lines with conve 
phones associated with 
posed to trunk gateway 
The MGCP assumes a 

architecture in which th 
intelligence is outside of 
and handled by external 
elements referred to as c 
call agents will synchro 
other to send coherent c 
the gateways under thei 
The MGCP defined i 

lar document does not 
anism for synchronizin 
however, although futu 
Phone specifications m 
such mechanisms. 

Dynamic lloS 
This proposal for D 

of Service (QoS) for th 
Real-Time Services Ov 
Networks Using Data 
quires a client device t 
to network resources. I 
specifies a comprehens 
to enable a client devic 
specific QoS from the 
network. Extensive ex 
trate the use of the spe 
The scope of this s 

to define the QoS arc 
the access portion of 
Cable network. CT 

Ted Woo is director of st 
Society of Cable Teleco 
Engineers. He can be re 
at twoo@scte.org. 

Did this article help yo 
your thoughts. Send an 
jwhalen@phillips.com. 

a network 
• or more 
lines to a 
one or 
P network. 
t confined to 
may be 

1. 
sed for line-
ted to have 
h as analog 
tional tele-
hem, as op-

all-control 
call control 
the gateway 
call-control 
11 agents. The 
e with each 

•mments to 
control. 
this particu-
efine a mech-
call agents, 
e IP Cable-
y specify 

amic Quality 
Provision of 
Cable TV 
odems re-
obtain access 
particular, it 
e mechanism 
to request a 
ble modem 
pies illus-

'fication. 
ecification is 
itecture for 
he Packet-

ndards for the 
munications 
ched via e-mail 

? Let us know 
-mail to 

132C T06100 



Powering The Heart Of 

Your Network 

The Lectro GPS- Family of 

Generator Powering systems offers 

a new dimension in emergency back-

up powering reliability. Broadband 

powering will never be the same with 

the introduction of 

Micronode-

Standalone 

Generator 

and the 

Mininode' 

Generator Powering System. 

Look at these features: 

• Virtual Unlimited Backup Time— 

GPS picks up where utility power fails 

keeping your critical network up and 

running indefinitely. 

• Flexible Installation— Generators 

may be placed in a remote location 

away from the power supply cabinet 

and batteries. For applications where 

natural gas lines are not installed, an 
optional propane sidecar is available. 

• Easy Service & Maintenance— 
GPS offers quick front access to 

routine maintenance points. 

• Meets UL Agency Safety 

Standards— The Micronode standby 

generator system meets the new UL 
standard for Stationary Engine 

Generator Assemblies (UL 2200). 

The Mininode Generator Powering 
System, being comprised of both 
a standby generator and two power 

modules, conforms 
to the 

UL 

standard 
for uninterruptible 

power supply equipment 

(UL 1778). 

• Quiet Operation— Optional addi-

tional noise reduction features are 

available for noise abatement in 

residential settings. 

• Low Emissions— GPS meets strin-

gent air emission standards including 

those set forth by the California Air 

Resources Board. 

• Status Monitoring Interface 

Flexibility— Choose between an 
industry standard RS232 serial data 

port or an embedded transponder 
enabling direct RF connection. 

GPS Powering Systems — 
Your Best Option 

Our newest Mininode system 

achieves higher power density by 
providing 48 Amp capacity from only 

two power supplies along with instal-

lation space for up to eight batteries. 
For new or retrofit applications 

that require DC generator powering, 

Lectro's Micronode provides 2.4 kW 

output power for distributed net-

work applications. A dual cabinet 

compartment design separates the 
control section from the generator. 

Micronode 

LECTRO® 



Broadband Powering Like 

Never Before 

Lectro's GPS family of backup 

power and generator systems 

provide the peace of mind that 

your subscribers will appreciate. 

Mininode offers dual 24 amp CPR 

power supplies to accommodate 

higher telephony penetration. 

minimizing the number of power 

supply locations. 

Because They Depend 

On Continuous Service 

Critical online services require 

backup power . Hospitals, 911 

emergency services, air traffic 

controllers—all require reliable, 

uninterrupted power. 

The Lectro Family of GPS 

Powering Systems are silent sentries 

Powering the Heart of 

standing guard over your HFC 

network—ever ready to provide the 

critical uninterruptible power your 

Your Network 
Visit our websites at www.lectro.com or www.invensys-energy.com for more information 

on the entire family of powering products offered by Inyensys Energy Systems. 

Invensys Energy Systems — North America Phone: (919) 713-5300 

8380 Capital Blvd (800) 551-3790 (USA only) 

Raleigh, NC 27616 USA Fax: (919) 713-5350 

Email: salesinfo@invensys-energy.com 

iimArgreMee 

Ile  ¡le 

network needs. Call us today and 

discover how Lectro's Generator 

Powering Systems can help ensure 

network management peace of mind! 

Invensys 



800-331-5997 
Refurbished IRD's VCII's VCRS's PLUS 

switchable 
DSR 1500 
vcrs & mpeg I 

DX 647 
vcII 

DX 747 

Standard 
2001's VCII 

Hey, Did you know 
that Tulsat has hundreds 

of refurbed IRD's 
in stock? 

SA 9650 
VCII Plus VCRS 

G.I. 1450 
vci 

Drake VCII 
IRD 1240 DSR 2200 

DSR 4400 
MPEG Il 

Pico 
3200's 

DSR 4500 
M PEG I 

G.I. 1000 
switchable 

Nexus IRD2 

800-331-5997 
1605 E. Iola Broken Arrow, Ok '74012 

T IL» LSAT 

From 1990 to 1999 

9 Years in a Row 

FACT 
Average 

mmiRepair Charge 
Including Parts 

LESS THAN 

$100.00 

Modulators 
Processors 
Receivers 
Line Gear 
IRD Cards 
VCII's 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

T I» LSAT 

Modulators 
NEW Drake 

AGILE 450 mhz 60db 
$419 VIVI2450B 

3 Year Factory Warranty 
Direct Tuning (no dip switches) 

Composite IF Loop 

$469 VM2450A 
w/addltional options 

Dual IF Loops-Audio/Video Meters-ESA Input 

refurbished 

Scientific Atlanta Agile Modulator 
Chan 2 thru 36 8( A-1 thru A-5 

High Output $349 Single Rack 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

T LSA'I' 

Higest Prices Paid 

WANTED 
BUY - TRADE - NEW - USED 

SA 6130 8( 6330 

VCII Plus 8( VCRS 

DSR 1500 8( 1050 

DSR 4400 8( 4500 

SA 6150 8( uhf input 

Traps, Taps 8( Connectors 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

T ILO LSAT  
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Adelphia's Brain Trust: From left to right, Vice President of Engineering Dan Lioeratore, Chairman and Cniet Executive Officer John Rigas and 
Executive Vice President Michael Rigas. All photos courtesy of Adelphia Communications 
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nology Award 
By Jennifer VVhaleri 

It takes more than technology to make a great: 

cable company. Rather, it's an innovative bien ' 

of technology, business acumen and foresigl-

that will transform a cable system from a trE 

ditional supplier of entertainment fare to a na 

tionvvide broadband telecommunication: 

provider. Adelphia Communications Corp. 

such a company, and its achievements hay( 

earned it Communications TechnologVs 200C 

Service in Technology award. 

Recognizing that to survive in the 21st century 
means delivering a wide array of nationwide voice, 
video and data services to both businesses and con-
sumers, John Rigas, Adelphia's chairman and chief 
executive officer, spearheaded an ambitious acquisi-
tion plan. In less than a year, the multiple system 
operator (MSO) doubled its basic cable subscriber 
base to roughly 5 million customers. Adelphia 
passed 7,722,933 homes as of December 1999, with 
additional acquisitions nearing completion. 
What's more, the MSO's residential product of-

ferings not only include basic cable, digital cable 
and high-speed data services, but also long-dis-
tance telephony, paging and home security. Local 
telephony and interactive TV aren't far behind. 
On the business front, through its Adelphia Busi-

ness Solutions subsidiary the company offers local 
dial tone, integrated services digital network 
(ISDN), Centrex, long distance, calling cards, frame 
relay, asynchronous transfer mode (ATM), digital 
subscriber line (DSL), voice mail, Internet access 
and other services via its nationwide backbone. 

Upgrades underway 
Adelphia is well-positioned to leverage its ABS 

network to deliver still more services to both its 

residential and business customers and to contin-
ue to attract new customers. The MSO is in the 
midst of an aggressive upgrade of its cable plant 
and expansion of the ABS backbone, explains 
Mike Rigas, executive vice president of Adelphia. 
"We believe that it's very important that we 

launch new products, and we can't do that until 
we get the plants upgraded and have the band-
width for modems, digital converters and telepho-
ny" Rigas says. "We're also feeling the competition 
from (direct broadcast satellite, or DBS). We need 
the bandwidth so that we can compete effectively 
with DBS. We believe there's a window out there, 
and we need to hit that window in terms of 
launching new products and generating new rev-
enue streams." 
The MSO expects to spend about $1 billion on 

its upgrades over the next two years. Adelphia in-
tends to upgrade about 83,000 miles of plant by 
the end of 2001, including 33,000 miles this year. 
Prior to the acquisitions, it had 44,250 miles of 
plant. About 52 percent of that had been upgraded 
to 550 or 750 MHz, and 26 percent was two-way 
active. Today, Adelphia has 115,000 miles of plant, 
32 percent of which has been upgraded to 550 or 
750 MHz, and 16 percent is two-way active. > 
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Node plus one architecture 
Adelphia primarily is using 750 

MHz and 860 MHz amps from C-Cor 
and General Instrument (now Motoro-
la) in its upgrades. Projects started 
after Jan. 1, 1999, will be upgraded to 
750 MHz, while those begun after 
Feb. 1, 2000, will get 860 MHz of 

II  LINE 

> Adelphia Goes the Extra Mile 
Adelphia Communications' ag-
gressive construction of a na-
tionwide fiber-optic backbone, 
its launch of advanced services, 
as well as its pursuit of both 
residential and business cus-
tomers have garnered it Com-
munications Technology's 2000 
Service in Technology Award. 

In less than a year, Adelphia 
has doubled its subscriber base 
to nearly 5 million. The multi-
ple system operator (MSO) has 
a very ambitious upgrade un-
derway that it hopes to com-
plete by the end of 2001. In 
addition, it's building a 33,000-
mile long-haul fiber-optic back-
bone through its subsidiary 
Adelphia Business Solutions. 

Adelphia is aggressively sell-
ing digital cable, high-speed 
data and long distance telepho-
ny services. It expects to have 
800,000 digital cable sub--
scribers by year's end, and 
160,000 cable modem users. 
Paging and home security ser-
vice are also available. 

But that's not all. Adelphia 
will shortly launch an Internet 
protocol (IP) telephony trial in 
New York and will roll out 
commercial local phone service 
this fall. Interactive TV trials 
and commercial services are 
also planned for this year. 

It's clear from these initia-
tives that Adelphia's top execu-
tives and engineers are well 
underway in transforming the 
company into a premier suppli-
er of broadband telecommuni-
cations services. 

bandwidth. The reverse path will be 
activated at the same time, Rigas adds. 
Adelphia wants its architecture to be 

well equipped to handle an influx of 
new subscribers and service launches. 
"We decided that the key characteris-
tic of our network should be reliabili-
ty" explains Dan Liberatore, 
Adelphia's vice president of engineer-
ing. "So we are building a fiber node, 
and off of that fiber node is typically 
no more than one amplifier. In some 
cases, there's a second or third amp, 
but that's very rare. The network is 
not defined by how many homes in a 
service area, but by the amplifier cas-
cade. Typically that comes out to 
about 100-plus homes, but we do 
have nodes that are in the tens of 
homes and nodes that are in the cou-
ple hundreds, depending on density" 
The architecture leaves the compa-

ny well-positioned to accommodate 
additional demand for bandwidth. 
"Because of the small nodes, a lot of 
the reconfiguration that we may 
have to do because of capacity gets 

done in the headend," Liberatore 
adds. "In the headend, these nodes are 
combined off of single lasers and sin-
gle upstream equipment. If we need 
more capacity for video-on-demand 
(VOD), high-speed data and telepho-
ny, we can go in and reconfigure the 
headend only. We won't have to go 
back out and take 1,200-home nodes 
down to 500 homes nodes." 

One head is better than two 
The recent acquisitions, while in-

creasing Adelphia's footprint and sub-
scriber base, haven't made the upgrade 
process any easier. 

"Some of the properties we pur-
chased were behind our existing sys-
tems in terms of bandwidth and 
product launches. It did put a heavier 
burden on us in terms of the number 
of miles to upgrade," says Rigas. "Sec-
ond, they had numerous headends. 
We're in the process of trying to elimi-
nate many of them and connecting 
them to each other to get a little more 
manageable structure." 

Top: Quick provisioning is essential to meet 
the needs of today's business customers. 
This state-of-the-art computer room enables 
agents at Adelphia Business Solutions to pro-
vision new services quickly. 

Left: Technicians monitor the network around 
the clock in the map room of Adelphia Busi-
ness Solutions network operations center in 
Coudersport, Pa. 

"We have over 600 headends today, 
and at the end of the upgrade there 
will be about 100," added Liberatore. 
Adelphia plans to interconnect most 

of the remaining headends with each 
other through its ABS backbone, so 
that it can offer those systems its tele-
phony, digital cable and Power Link 
(high-speed data) services. 
"We've been aggressive as far as 

connecting headends and putting the 
lion's share of the headend equipment 
for DOCSIS (Data Over Cable Service 
Interface Specification) modems or for 
digital converters in one place," Rigas 
says. Adelphia already has one 
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Technicians Dave Marshall and Doug Moore keep the headend running smoothly in Adelphia's Longview, 
Wash., system. 

Scientific-Atlanta digital converter 
super-headend in Vermont, which 
serves most of the state. Another S-A 
headend is running in Buffalo, N.Y., 
which serves the systems in western 
New York and western Pennsylvania. 
The headend consolidation offers 

Adelphia economies of scale for pur-
chasing equipment and launching 
products. Maintenance is also easier, 
explains Rigas. 
"When we consolidated all the ad-

dressable controllers in one place and 
the other things we did to centralize 
equipment, that gave us flexibility to 
react to the marketplace quicker than if 
the equipment had been scattered out 
all over the company" adds Liberatore. 
The centralization effort and ABS 

interconnection also enables Adelphia 
to offer advanced services to its small-
er systems. 

"If you have a 5,000- or 10,000-sub-
scriber system, it's expensive to launch 
a major headend for digital, for 
modems and for telephony. If you 
have that system tied into a major 
headend somewhere else that also 
serves a number of other small sys-
tems, it becomes much more cost-ef-
fective," Rigas continues. 

Connecting the headends also en-
ables Adelphia to share programming 
between its systems. 

"If we can't pick up a broadcast sig-
nal in a particular area, we can run it 
over fiber and improve reception. The 
ability to share programming will be 
important down the road," Rigas adds. 

Nationwide footprint 
In addition to its acquisition and 

upgrade initiatives, Adelphia had the 
foresight to recognize the importance 
of owning and building its own long-
haul fiber backbone. By the end of 
2001, Adelphia Business Solutions 
(formerly Hyperion Communications) 
expects to complete construction of a 
fully redundant 33,000-mile, long-
haul fiber network as well as an addi-
tional 15,000 local fiber route miles. 
ABS already has sold more than 

360,000 access lines to business cus-
tomers and recently spearheaded a 
consortium that landed a $228 million, 
five-year contract to provide voice, 
data, video, basic digital transport and 
Internet services to all three branches 
of Pennsylvania's state government. 
The ABS backbone plays a critical 

roll in Adelphia's strategy to expand 

its cable modem coverage and launch 
residential telephony services. 
"The main advantage we get from 

ABS is that it gives us the backbone to 
connect our systems and connect our 
headends. This allows us to move data 
and voice services across the network," 
explains Rigas. "We can leverage the 
installed switches, and it also gives us 
some expertise. We've been able to get 
our feet wet on the business side, and 
we can use some of the same knowl-
edge on the residential side." 
ABS currently has 22 Lucent 5ESS 

voice switches or remote switching 
modules installed for local telephony, 
and another nine are planned for oper-
ation during the first half of this year. 

IP telephony underway 
Telephony plays an important role 

in Adelphia's residential strategy as 
well as its offerings to business cus-
tomers. The company already resells 
long distance service to its cable cus-
tomers and has nearly 60,000 sub-
scribers. But it has retail ambitions of 
its own and is poised to launch an In-
ternet protocol (IP) telephony trial. 
"We think there is a great potential 

with telephony to generate revenues, 
compete with the telephone companies 
and take part of the pie. We feel that 
our platform allows us to get in the 
business easily. And we also have the 
contact with the customers, which 
would allow us to market the services 
and package what we have," says Rigas. 
"We all feel that we're in a good po-

sition to offer residential telephony be-
cause of the ABS infrastructure that's 
in place—the switches, the processes, 
the operations center. All of that has 
been in place for awhile, so by leverag-
ing off of that, we feel there's only a lit-
tle more to do to get to the residential 
piece," adds Liberatore. 
Adelphia hopes to have its IP tele-

phony trial up and running this 
month in the suburbs of Buffalo, N.Y. 
It plans to offer commercial service 
later this summer or in the fall, Rigas 
says. The MS0 also has been testing 
circuit-switched telephony with 30 
friendly users since 1996. 
So why the interest in an IP solu-

tion? "We chose IP technology 
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ADELPHIA'S RESIDENTIAL IP TELEPHONY TRIAL NETWORK 
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because we believe, in the long run, 
it's the most efficient way of doing 
telephony," says Liberatore. "The 
world seems to be moving from cir-
cuit-switched to packet-switched tech-
nology. Rather than take an interim 

step with circuit-switched, we will get 
there with packet-switched and get 
there as quickly as we can." 
But that doesn't mean Adelphia 

won't use its investment in all of those 
5ESS switches. "From a technical 

standpoint, we put an IP gateway in 
front of the existing switches. So that 
capital is already in place. And DOC-
SIS 1.1 is coming along. With those 
two things, we believe we're in good 
shape to take the IP route." > 

Congratulations Adelphia Cable! 
2000 SEO VICE IN TECHNOLOGY AWARD RECIPIENT 

ti 
ALOA Alcoa Fujikura Ltd. 
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In the trial, traffic will run from the 
network interface unit (NIU) at the 
customer's home over the hybrid 
fiber/coax (HFC) network to the 
headend. From there, the ABS net-
work carries traffic to the IP gateway 
and telephony switch via either a met-
ropolitan synchronous optical net-
work (SONET) ring or the long-haul 
backbone. The switch then sends the 
IP calls out to the public switched 
telephone network (PSTN). (See Fig-
ure 1 on page 90.) 
Adelphia is testing IP gateways from 

Cisco and other vendors, but has not 
made a definitive vendor selection yet. 
In the trial, it will use NIUs from Mo-
torola, ADC and Nortel. Rigas added 
that the company expects to launch 
commercial service first in Buffalo fol-
lowed by (not necessarily in this 
order), Pittsburgh and its suburbs, 
Florida, Colorado Springs, Southern 
California, and other areas served 
such as Vermont, Virginia and Ohio. > 

A cable technician hones his skills at Adelphia's corporate technical learning center in Coudersport, Pa. 

CONGRATULATIONS 
Dan Liberatore 

Vice President of Engineering 

and the entire engineering staff at 

ADELPHIA CABLE 
for winning this year's 

SERVICE IN TECHNOLOGY AWARD. 

2000 
àfltqOfliX® 
CONNECTING THE WORLD OF COMMUNICATIONS 
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US Electronics 

congratulates 

Adelphia 

Service in Technology 

2000 Award Winner 

US Electronics is proud 

to be a partner in your 

leading-edge digital 

deployments and pleased 

to congratulate you on this 

well-deserved recognition 

CIS ELECTRONICS 
ibl 

wireless remote technology 

visit us online at www.uselectronics.com 
or at the SCIE Cable-Tec Expo: booth #1111 



Hats off to 

Adelphia Communications, 

recipients of the 

2000 Service in Technology Award. 

We applaud your leadership 

and dedication to the industry. 

TRILITHIC C LT CABLE LEAKAGE TECHNOLOGIES 

96L'T06100 



And The Crowd Goes Wild! 

John Rigas, Michael Rigas, Dan Liberatore 
Your leadership and commitment to broadband 

innovation change the way people see TV. 

We are proud to support you in your efforts 
and applaud this well-earned recognition. 

Congratulations! 
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Congratulations to 

Adelphia 
Communications 

2000 Service in 

Technology 

Award 
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Congratulations to our broadband 

of engineers on receiving the 

2000 Service In Technology Award. 

Thank you for your range 

of engineering contributions. 



Preformed Line Products 
congratulates our friends at 

Adelphia, 
recipient of the 

Service in Technology Award 2000. 

PREFORMED 
LINE PRODUCTS 

PO. Box 91129, Cleveland, Ohio 44101 • 44046152W • wwwpreformed.com • e-mail: inquiries@preformed.com 
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winner of the 2000 

Service in Technology 

Award for outstanding' 

technological innovation 
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Society of Cable 
Telecommunications 
Engineers Bookstore 

DigiPoints 
The Digital Knowledge Handbook 

Volume Two 

Justin Junkus 

This new volume of Digipoints provides you 

with useable information on the challenges and 

opportunities of digital technology It focuses 

on the digital equipment and systems that 

comprise a digital operation and tells 

you what you need to know to install and 

maintain digital technology in cable. 

ISBN # 1-930634-05-6 
Order # TR-53 

Member $75/Nonmember $90 

Contact the SCTE Bookstore at 
Phone: 6 I 0-363-6888 

Fax: 610-363-5898 
E-mail: bookstore scte.org 
140 Philips Road • Exton, PA 19341-1318 order online at 

www.scte.org 

SCTE accepts MasterCard,VISA and American Express. No COD. Nonmember prices apply unless your valid SCTE member number or dues 

payment are included with your order. All shipping charges must be paid in advance. For rush orders please call for details. 
Contributions to SCTE are not deductible as charitable contributions for Federal income tax purposes. 
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aseline for 
1E3 undies 
Industry Slugger 
Bats 1,000 
By the CableLabs Staff 

Last month marked the I 2th certification wave 

at CableLabs, proof that the process is stable 

and that vendors can add features while 

remaining interoperable. 
Now, the technical specification known as the 
Data Over Cable Service Interface Specification 
(DOCSIS) is poised to move well beyond just 
connecting residential personal computers (PCs) 
to the Internet over cable's broadband pipes. 

In fact, DOCSIS is morphing right along with 
the high-speed connectivity that it enables. No 
longer is it simply a physical layer (PHY) and 
media access control (MAC) protocol for broad-

band Internet connections. Now, DOCSIS repre-
sents an ever-broadening and deepening 
foundation supporting an expanding array of 
high-speed digital services. 

"A year ago, when people said ̀ DOCSIS,' they 
were talking about a stand-alone device that con-
nected a home PC to the Internet," says David 
Bukovinsky, vice president of broadband services 

technology for CableLabs and the executive 
now overseeing both DOCSIS and its 

close technological partner, Pack-
etCable. "Now, and espe-

cially with (DOCSIS) 
1.1, the spec becomes a 
core enabler of higher 
level services." 

What constitutes "higher level" services? Any-
thing that works better at a higher speed that 
can be reasonably guaranteed through quality of 
service (Q0S) extensions in forthcoming DOC-
SIS 1.1 equipment. Examples include in-home 
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networking, streaming media includ-
ing Internet protocol (IP) telephony, 
and "twitch"-style games. 

DOCSIS 1.0 tally: 38 
Modems, 3 CMTSs 
"We've far surpassed high-speed 

data," Bukovinsky says. 
That's saying a lot, when looking at 

the momentum around what can now 
almost be called "plain old" DOCSIS, 
or DOCSIS 1.0. That's the generation 
of equipment in the field now—to the 
tune of 3 qualified CMTS systems, and 
38 certified cable modems from 17 
different manufacturers. (See sidebar 
"CableLabs Certified Products" on 
page 108.) 

In the most recent round, which 
concluded in early March, the vendor 

LINE 

Data's Future 
The Data Over Cable Service 
Interface Specification (DOC-
SIS) is more than just a way to 
connect residential personal 
computers (PCs) to the Internet 
over cable. DOCSIS 1.0 now 
supports an expanding array of 
high-speed digital services. 

Version 1.1 features quality of 
service (QoS) parameters that 
let cable operators guarantee 
different bit rates—a precursor 
to tiered data services. The im-
mediate impact is more efficient 
use of bandwidth and enhanced 
security DOCSIS 1.1 also is 
ground zero for the PacketCable 
specification, which is focused 
on voice-over-1P (VolP) and 
multimedia services. 

The industry ended 1999 with 
nearly 2 million high-speed data 
subscribers, hooking up 17,500 
customers a week, even before 
the retail modem availability 
With DOCSIS-certified cable 
modems widely available at re-
tail outlets, cable-delivered high-
speed broadband services will 
expand, which is good for cable 
operators and customers alike. 

community submitted 38 modems 
and 2 headend/CMTS systems. It was 
one of the largest showings yet, 
Bukovinsky says, noting that the certi-
fication process is stable enough to 
probably begin moving toward vendor 
"self-certification" for DOCSIS 1.0 
products by the end of this year. 
But it's not just the strong show-

ing from the vendor community 
that's important. So are the types of 
equipment submitted—including 
several feature-enhanced versions 
that prove that manufacturers can 
and will differentiate their gear 
while remaining interoperable. 
Among the submissions: 

• A modem that included a 4-port 
Ethernet hub, built-in firewall and 
network address translator (NAT), 

• Home networking gateways, or de-
vices configured such that the cabl 
modem becomes a backdrop for an 
number of in-home networking 
techniques (HomePNA, HomeRF, 
BlueTooth and so on). The idea: to 
extend cable's external two-way 
plant to a two-way home, where in-
home electronics are linked together 
to communicate with cable-deliv-
ered data, at speeds of up to 10 
Mbps. The gateways, already in de-
velopment by a growing list of ven-
dors, could let cable operators 
remotely provision IP telephony, 
high-speed data and digital services 
over units that either mount on the 
side of the home or are designed for 
in-home use. Status check: One sub-
mitted and certified. 

"Now, and especially with 
(DOCSIS) 1 .1 , the spec 
becomes a core enabler of 
higher level services." 

-David Bukovinsky, CableLabs 

useful for cable operators who want 
to provide technological options for 
small businesses. Status check: One 
submission, not yet certified. 
• A modem that connects to the PC 
with a universal serial bus (USB) 
connector, important because the 
device can be installed without hav-
ing to open the PC. Status check: 3 
submissions, 3 certified. 
• Internally installable modem cards, 
for the nascent but promising origi-
nal equipment manufacturer (OEM) 
segment, meaning PC manufacturers 
who build-in cable modems while 
assembling a PC system. Although 
no cable modem cards passed in 
Certification Wave No. 12, Bukovin-
sky says it's simply a matter of time 
until they do—which will likely give 
an important boost to the industry's 
weekly installation rates. Bukovinsky 
says CableLabs needs to remain vigi-
lant about the hostile RF environ-
ment inside the PC housing, to 
ensure that it doesn't adversely affect 
cable modem data. Status check: Sev-
eral submissions, none yet certified. 

The potential benefits to cable are 
enormous. 

"Picture a cable modem integrated 
with an MTA (multimedia terminal 
adapter)," Bukovinsky says, sketching 
out a vision that clarifies CableLabs' 
decision, last fall, to blend the DOC-
SIS and PacketCable projects. "Then 
add in-home networking, so that cable 
operators can connect the electronics 
in the home. It's whole-house broad-
band, and it's something only cable 
can do right now" 

Plus, gateways, once strapped onto 
the sides of homes, serve as a conve-

nient way to upsell existing customers 
to advanced services as they become 
available, without having to schedule 
a service call. 
"Our member companies love the 

idea because it simplifies matters for 
them and their customers," Bukovin-
sky explains, outlining a future service 
scenario where cable CSRs "can say: 
'You take basic and digital, and now 
you want to try phone? No problem. 
And while I have you on the line, let 
me point out that you get an even 
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A BRIEF ESSAY ON TRUST trom 3Com. 

The 3Com HomeConnect' 
Cable Modem External 

When your subscribers have the world's best-selling 
modem brand, they'll view their cable Internet 
experience in an entirely new way. Partner 
with 3Com and take advantage of a five-year 
limited warranty on our easy-to-use products, 
comprehensive joint marketing programs and 
tech support that won't leave you hanging. At 3Com, 
we can help you make lasting connections with 
your customers. It's the best way to keep a firm grip 

on success. Visit us at www.3com.com. 

2000 3Com Corporation. All rights reserved. 3Com and the 3Com logo are registered trademarks and HomeConnent is 



> CableLabs Certified Products 

The following companies all have CableLabs Certified products, either 
modems or cable modem termination systems (CMTSs), and in some cases 
both. Companies with more than one product certified have the number listed 
in parentheses after the company name. 

Modems Samsung 
3Com (2) 
www.3com.com 

Arris Interactive (3) 
www.arris-i.com 

Askey (2) 
www.askey.com 

Best Data 
www.bestdata.com 

Cisco 
www.cisco.com 

Com21 (5) 
www.com21.com 

Dassault 
www.dassault-at.com 

DX Antenna 
www.dx-trading.co.jp.com 

Motorola, including the former 
General Instrument (5) 
www.motorola.com 

Philips 
www.be.philips.com 

www.samsungtelecom.com 

Sony 
www.sony.com 

Terayon (3) 
www.terayon.com 

Thomson Consumer Electronics (6) 
www.thomson-broadband.com 

Toshiba (4) 
www.toshiba.comitaisnpd 

Turbocomm 
www.turbocomm.com.tw 

Cable modem 
Termination systems 

Arris Interactive 
www.arris-i.com 

Cisco 
www.cisco.com 

Motorola 
www.motorola.com 
www.sharewave.com 

deeper discount if you try our cable 
modem service, too.'" 
And consider the power, Bukovin-

sky says, of a cable modem configured 
as an internal PC card, coupled with 
an in-progress "service locator" pro-
ject at CableLabs called G2B, short for 
"Go2Broadband," that links retailers 
and PC manufacturers with informa-
tion about areas of the United States 
where high-speed service is available. 

It's the sort of stuff that could add 
significant firepower to weekly cable 
modem install rates: computer manu-
facturers build DOCSIS modems into 
PCs (just as dial-up modems are a 
standard feature of today's PCs), then 
close the sales gap by knowing when 
and where high-speed cable modem 
service is available. 
The next certification round for 

DOCSIS gear is in full swing as of this 
writing, with results expected 
in late May. 

Enter DOCSIS 1.1 
And that's just "plain old" DOCSIS. 

The next version of the spec is well un-
derway, too. Bukovinsky and multiple 
system operators 
(MS0s) familiar with 
the technology are 
quick to point out that 
most 1.0-version 
modems shipping now 
include silicon that is 
upgradable to the newer 
1.1 spec through a soft-
ware download. 
What makes 1.1 different? The short 

answer: QoS parameters. With QoS, 
cable operators will be able to guaran-

tee different bit rates—an important 
precursor to tiered data services. The 
immediate impact is more efficient use 
of available upstream and downstream 
bandwidth, important for services such 
as IP multicasts and enhanced security. 

Perhaps more importantly, DOCSIS 
1.1 is ground zero for the PacketCable 
specification, which is focused on 
voice-over-IP (VolP) and multimedia 
services. That means gateways and 
MTAs will start to emerge in lockstep 
with the DOCSIS 1.1 specification. 
Bukovinsky explains that the speci-

fication was released for vendor re-
view in segments last year; already, 
1.1-based gear has gone through the 
paces at three interoperability trials at 
CableLabs. Depending on vendor per-
formance, 1.1-based gear could go 
into certification testing as early as 
this month. On that schedule, prod-
ucts could emerge as certified by the 
end of this year. 

Also part of the 1.1 product mix: a 
computer controlled cable modem, 
where portions of the cable modem's 
processing load are handled by the on-
board chips of the PC itself. The bene-
fit: A huge potential cost savings, to 
the tune of a sub-$50 cable modem 
that gets deployed with each outfitted 
PC. Prototype gear is expected to 
emerge from the vendor community 
in the second quarter of this year, with 
certification submissions by year-end. 
And the security with 1.1 becomes 

more robust, with the use of digital 
certificates and a stronger encryption 
format, Bukovinsky says. "The existing 
(1.0) equipment uses link-layer securi-
ty, but 1.1 builds on it significantly" 
starting with a baseline privacy spec. 

"It means that if a 1.1-based cable 

"13CICSIS is morphing 
right along with 
the high-speed 

connectivity that 
it enables." 

modem wants to download a new 
image, there's a digital certificate that 
verifies that the code layer is valid, 
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THE NEXT WAVE IN BROADBAND 

CORNERSTONE' PACKET PORT"' 

Today's best unified solution for delivering converged IP services to the 
home. A single subscriber interface device for carrier-grade IP Telephony 
and high-speed data based on PacketCable- and DOCSIS. Packet Port " 
and Cornerstone' Super Access headend equipment give your subscribers 
next-generation IP broadband today. 

It's not just a dream; it's a revolution. 
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the wright brothers were 

credited with the first 

flight in aviation history. 

their hard work and 

dedication made their 

name synonymous with 
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and that it came from the MS0," 
Bukovinsky says, adding: "It's an MSO 
control point." 

Future ready 
With all the advancements, it's easy 

to lose sight of what gave way to the 
need for DOCSIS in the first place. 
Recall that four years ago it seemed 
quite unlikely that a long list of cable 
modem manufacturers, all making in-
teroperable equipment, would reduce 
their prices and add a new, retail 
pipeline to speed penetration rates for 
high-speed data services. 

Clearly, that's starting to happen. An-
alysts who cover cable say the industry 
ended 1999 with nearly 2 million high-
speed data subscribers, hooking up cus-
tomers at an aggregate rate of 17,500 
per week. 

All of that happened before the retail 
engine engaged. And that will only 
speed the rate at which cable adds high-
speed subscribers. And with telephone 
companies' digital subscriber line (DSL) 
technology right on its heels, every ad-
vancement helps. With the wide avail-
ability of DOCSIS-certified cable 
modems at the likes of Circuit City, Best 
Buy and other consumer electronic out-
lets, the pace of cable-delivered high-
speed broadband services will 
accelerate, resulting in a ubiquitous de-
ployment of feature-rich advanced ser-
vices to the consumer. 

That's why the addition of advanced 
feature sets, such as those coming in 
both 1.0 and 1.1 versions of the DOC-
SIS spec, are important. Not only do 
they prove that interoperability doesn't 
necessarily mean sameness—they also 
serve as a future-ready way to antici-
pate and roll out complete digital bun-
dles of voice, video and data to 
subscribers. It's how cable keeps a 
lock on "broadband," as the only 
high-bandwidth provider that can pro-
vide a total service bundle. CT 

Cable Television Laboratories Inc. is in 
Louisville, Colo. You can check out their 
Web site at www.cablelabs.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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By Doug Jones 

Everyone is eagerly anticipating 

the new services made possible 

by PacketCable, including telephony 

and videoconferencing over cable 

networks and the Internet. But 

before jumping in head first, 

beware that it comes with complex 

security concerns that you'll need 

to guard against. 
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rotect 
PacketCable 
Services? 

tion, 
Labs, uses. 

ta Over Cable Service Interface 
ecification (DOCSIS) security, 

ut it has many additional security 
equirements. The purpose of any 
security technology is to protect 
value, whether it is a revenue 
stream or a purchasable information 
asset. The proper engineering task 

to employ a reasonably priced se-
urity technology to force any user 
ith the intent to steal or disrupt 
etwork services to spend an 

unreasonable amount of money 
to circumvent it. 
A PacketCable Internet protocol 

(IP) telephony network must be at 
least as secure as today's public 
switched telephone networks 
(PSTNs). Much of the PSTN security 
depends on the fact that each tele-
phone is connected to a dedicated 
line. To provide the same level of 
privacy and resistance to denial-of-

rvice attacks in a PacketCable IP 

telephony network, where both 
e and signaling data are trans-' - 

over a shared cable network 
and an IP backbone, appropriate 
cryptography-based security mecha-
nisms are available. 

What's at stake 
The potential loss of revenue from 

security breaches is huge. Telecom-
munications fraud was estimated to 
be $4 billion in 1997. The amount 
of long distance charges stolen 
through customer premise equip-
ment (CPE) in the United States was 
$1.5 billion. Average losses caused 
by CPE phone fraud were about 
$16,500 per incident. The cost to 
users in "800" line charges was esti-
mated at $205 million. 

PacketCable is vulnerable to a 
variety of security threats, including: 
• Theft of service 
• Bearer channel information threats 
• Signaling channel information 
threats > 
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• Service disruption threats 
Repudiation 

heft of service 
IP telephony network services may 
stolen from either the network or 
nn the media terminal adapter 
ITA). The MTA is on the sub-
iber's premises and is essentially the 
lephone handset" used for attach-
; to an IP phone network. 
One or more MTAs masquerades as 
other MTA by duplicating its per-
ment identity and cryptographic 
ys. The secret cryptographic keys 
n be obtained by either breaking the 
ysical s( curity of the MTA or by 
tployin cryptoanalysis. When an 

I. LINE 

Sec rity To Even the Score 
As an end-to-end application, 
Pad tCable uses Data Over 
Cabl Service Interface Specifi-
cane t. (DOCSIS) security, but it 
has ,any additional security 
rey •ements. 

-.he purpose of any security 
technology is to protect value, 
whether it is a revenue stream or 
a purchasable information asset. 
The proper engineering task is 
to employ a reasonably priced 
security technology to force any 
user with the intent to steal or 
disrupt network services to 
spend an unreasonable amount 
of money to circumvent it. 
A PacketCable IP telephony 

network must be at least as se-
cure as today's public switched 
telephone networks (PSTNs). 
Much of PSTN security depends 
on the fact that each telephone 
is connected to a dedicated line. 
In order to provide the same 
level of privacy and resistance 
to denial-of-service attacks in a 
PacketCable Internet protocol 
(IP) telephony network, where 
both voice and signaling data 
are transmitted over a shared 
cable network and an IP back-
bone, appropriate cryptogra-
phy-based security mechanisms 
must be implemented.  

MTA is broken into, the perpetrator 
can steal telephone service and charge 
it all to the owner. The feasibility of 
such an attack depends on where an 
MTA is located. 
The MTA is an untrusted network 

element. It is operating inside the cus-
tomer premises. An adversary has the 
ability to open up the MTA and make 
software and even hardware modifica-
tions to fit his or her needs. And this 
could be done in the privacy of the 
customer's home. In addition, an MTA 
communicates with the cable modem 
termination system (CMTS) over the 
shared DOCSIS path and has access to 
downstream and upstream messages 
from other MTAs within the same hy-
brid fiber/coax (HFC) segment. 
An MTA is responsible for initiating 

and receiving telephone calls to and 
from another MTA or the PSTN and 
negotiating quality of service (QoS). 
Compromising an MTA can result in: 

• MTA clones capable of charging 
phone calls to someone else's ac-
count, violating privacy, perpetrating 
identity fraud and downloading a 
code image that illegally enables en-
hanced features within the MTA 
• An MTA running a bad code image 
that disrupts telephone calls made 
by other MTAs or degrades network 
performance 

In addition to cloning of the perma-
nent cryptographic keys, temporary 
(usually symmetric) keys also may be 
cloned. Such an attack is more com-
plex because the temporary keys ex-
pire more often 
and have to be re-
distributed fre-
quently. The only 
reason someone 
would attempt this 
attack is if the per-
manent crypto-
graphic keys are 
more protected, or 
if the temporary 
keys are particular-
ly easy to steal or discover with cryp-
toanalysis. 

Services are at risk of being stolen 
include: 
• Long distance phone calls 

• Local (subscription) telephone 
service 
• Video conferencing 
• Network-based three-way calling 
• QoS 

Services such as the support for 
multiple MTA ports, three-way calling 
and call waiting may be implemented 
entirely in the MTA, without any in-
teraction with the network. 
MTA code to support these services 

may be downloaded illegally by an 
MTA clone, in which case the clone 
has to interact with the network to get 
the download. This threat is no differ-
ent from network service theft. 

Alternatively, downloading an ille-
gal code image using some illegal 
out-of-band (00B) means also can 
enable these services. Such service 
theft is much harder to prevent—a 
secure software environment within 
the MTA may be required. But in 
order for an adversary to go through 
this trouble, the price for these 
MTA-based services has to make 
the theft worthwhile. 
As a result, valuable services cannot 

be implemented entirely inside the 
MTA without a secure software envi-
ronment in addition to tamper-proof 
protection for the cryptographic keys. 
While a secure software environment 
within an MTA adds significant com-
plexity, it is an achievable task. 

Threats to the bearer channel 
Bearer channel information threats 

involve the breaking of privacy of 

"Internet 
communications are 

inherently insecure ... 
so sophisticated 
security methods 
are necessary." 

voice communications over the IP 
telephony bearer channel. Threats 
against non-voice-over-IP (VolP) com-
munications require additional securi-
ty at the application layer. > 

OB100 CT1 15 



discovered with cryptoanalysis. The 
discovered information may be valu-
able for some time. 

Clones of MTAs and other network 
elements, as well as protocol manipu-
lation attacks, also apply in the case of 
the bearer channel information 
threats. MTA cloning attacks mounted 
by the owner of the MTA are less like-
ly in this case, but not completely in-
applicable. An owner of an MTA may 
distribute clones to the unsuspecting 
victims, so that he or she can later spy 
on them. 

Bearer channel information may be 
recorded and analyzed over a period 
of time until the encryption keys are 

Signaling channel 
Information threats 
Telephony signaling information, 

such as caller identity and the services 
to which each customer subscribes, 
may be collected for marketing pur-
poses. The caller identity also may be 
used illegally to locate a customer 
who wishes to keep his or her loca-
tion private. Clones of MTAs and 

i other network elements, s well as 
protocol manipulation ata cks, also 
apply in the case of the s gnaling 

channel information threats. 
MTA cloning attacks Mounted by 

the owner of the MTA theoretically a. 
possible. An owner of anl MTA may 
distribute clones to the Inisuspecting 
victims, so that he or sh can monitc 
their signaling messages for informa-
tion with marketing valu e. The potei 
tial benefits of such an attack seem 
unjustified, however. 
A caller ID can be revealed, even 

though a phone numbei is unlisted 
and the owner of that p one numbe 
enabled caller ID blocki g. Dialed 
phone numbers and the type of 
phone service customers use may be 
gathered for marketing purposes by 
other corporations. 

Disrupting service 
Service disruption threats are aim( 

at interrupting the normal operation 
of the IP telephony network. The mi 
tives for denial-of-service attacks ma 
be malicious intent against a particu 
lar individual or against the telephœ 
company. Or it even can be a com-
petitor who wants to degrade the pe 
formance of another service provide 
and use that information in an advei 
tising campaign. 
A perpetrator could manipulate th 

protocol to close down current tele-
phone connections. This might be 
achieved by masquerading as an MI 
that is involved in a telephone con-
versation. The same effect may be 
achieved if the perpetrator impersor. 
ates another network element, such 
as a gate controller or an edge route 
during either call setup or voice 
packet routing. 
Depending on the signaling protoc 

security, it might be possible for the 
perpetrator to mount this attack frorr, 
the MTA, in the privacir of his or her 
own home. Clones of MTAs and othei 
network elements, as well as protocol 
manipulation attacks, also apply in the 
case of the service disription threats. 
MTA cloning attack4 mounted by 

the owner of the MTA theoretically 
can be used in service disruption 
against unsuspecting lone owners. > 
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However, since there are so many 
other ways to cause service disrup-
tion, such an attack is unlikely. 

The threat of repudiation 
In a network where masquerade is 

common or is easily achievable, a cus-
tomer also could repudiate a particu-
lar telephone call. 

In addition, unless public key-based 
digital signatures are employed on each 
message, the source of each message 
cannot be absolutely proven. If a signa-
ture over a message that originated at 
an MTA is based on a symmetric key 
shared between that MTA and a net-
work server, it is unclear if the owner 
can claim that the service provider 
somehow falsified the message. 
However, even if each message were 

to carry a public key-based digital sig-
nature and if each MTA were to em-
ploy stringent physical security, the 
customer still can claim in court that 
someone else made that phone call 
without his or her knowledge. Thus, 
the benefits of nonrepudiation ser-
vices seem dubious at best and do not 
appear to justify the performance 
penalty of carrying a public key-based 
digital signature on every message. 

The security architecture 
Unlike the PSTNs, the PacketCable 

architecture (see Figure 1 on page 
116) defines almost a dozen net-
worked components and the protocol 
interfaces between them. These net-
worked components include the MTA, 
call management server, signaling 
gateway, media gateway and a variety 
of operational support systems (OSSs) 
and other servers. The PacketCable 
security specification addresses the se-
curity requirements of each con-
stituent protocol interface by: 
• Identifying the threat model specific 
to each constituent protocol interface 
• Identifying the security services (au-
thentication, authorization, confi-
dentiality, integrity, nonrepudiation) 
required to address the identified 
threats 
• Specifying the particular security 
mechanism providing the required 
security services for each constituent 
protocol interface 

There are a variety of techniques 
used to secure these interfaces. In ad-
dition, the individual network ele-
ments must physically be protected 
from attack. 

BPI+ 
All MTAs must use DOCSIS v1.1-

compliant cable modems and must 
implement baseline privacy plus 
(BPI+). BPI+ provides security services 
to the DOCSIS v1.1 data link layer 
traffic flows running across the cable 
network, including between computer 
modem and CMTS. The BPI+ security 
services operating in conjunction with 
DOCSIS v1.1 provide cable modem 
users with data privacy across the 
cable network and protect cable oper-
ators from theft of service. 
BPI+ has two component protocols: 

• An encapsulation protocol for en-
crypting packet data across the cable 
network. This protocol defines: 
1) The frame format for carrying 
encrypted packet data within 
DOCSIS media access control 
(MAC) frames 
2) A set of supported cryptographic 
suites, including pairings of data 
encryption and authentication al-
gorithms 
3) The rules for applying those al-
gorithms to a DOCSIS MAC frame's 
packet data 
• A key management protocol, base-
line privacy key management 
(BPKM), provides the secure distrib-
ution of keying data from CMTS to 
modems. Through this key manage-
ment protocol, the modem and 
CMTS synchronize keying data; in 
addition, the CMTS uses the proto-
col to enforce conditional access 
(CA) to network services. 

BPI+ does not provide any security 
services beyond the DOCSIS v1.1 
cable access network. The majority of 
PacketCable's signaling and media 
traffic flows, however, traverse the 
managed IP "back-haul" networks, 
which lie behind CMTSs. 

Because DOCSIS and PacketCable 
service providers typically will not 
guarantee the security of managed IP 
back-haul networks, the PacketCable 

security architecture defines end-to-end 
security mechanisms for all these flows. 

End-to-end security is provided at 
the network layer through security ar-
chitecture for IP, or, in the case of MTA 
media flows, at the application/trans-
port layer through real-time protocol 
(RTP) application layer security. Thus, 
PacketCable does not rely on BPI+ to 
provide security services to its compo-
nent protocol interfaces. 

Security at the IP layer 
Security architecture for he Internet 

protocol (IPsec) provides sécurity ser-
vices at the IP layer by enabling a sys-
tem to select security protocols, 
determine the algorithms for the ser-
vices, and put in place any crypto-
graphic keys required to provide the 
requested services. IPsec can be used 
to protect one or more "paths" be-
tween a pair of hosts, between a pair 
of security gateways, or between a se-
curity gateway and a host. 

IPsec can provide some security ser-
vices, including access co rol, con-
nectionless integrity, data origin 
authentication, rejection o replayed 
packets (a form of partial equence in-
tegrity), confidentiality (e cryption) 
and limited traffic flow co fidentiality. 
Because these services are rovided at 
the IP layer, they can be u ed by any 
higher layer protocol, suc as trans-
mission control protocol ( CP), user 
datagram protocol (UDP) nd RTP, all 
used by PacketCable. 

IPsec is used on a num er of dif-
ferent interfaces with va ing securi-
ty and performance requ ements, 
so several different key anagement 
protocols have been cho n for 
different PacketCable in erfaces. 
On some interfaces it is I ternet 
key exchange (IKE), and on others 
it is Kerberos. 

Internet key exchange 
PacketCable uses IKE a one of the 

main management proto 
IPsec. It is used on the in 
where there is not a very 
ber of connections (on t 
100,000 or above) and th endpoints 
on each connection know about each 
other in advance. > 
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In addition, content providers want 
to control how copies of their materi-
al—especially copies that might be 
produced in a customer's home—can 
be made. PVR and caching strategies 
complicate copy-protection. Is a copy 
stored on a set-top disk an authorized 
copy? In a caching scheme, how does 
the operator certify that every copy of 
a given title has been purged once out-
side the content's authorized window? 
One more consideration: Because of 

their mechanical nature, vibration and 
heat generated, disk drives are the 

A typical VOD order screen as it would ap-
pear to a customer. 
Image courtesy of nCube 

most likely items to fail in a video 
server. That said, does an operator 
want disks located in customer set-
tops, where failures are likely to 
cause service and support issues, or 
at a central location, where they are 
much easier to maintain? 

Recommendations 
Where does this leave today's cable 

operator seeking the most cost-effec-
tive, but flexible VOD solution? A few 
guidelines may help ease the decision-
making process. 
• Value simplicity: Look for straight-
forward, simple-to-execute, stan-
dards-based solutions. 
• Prepare for success: Don't lock into 
a solution for small-scale residential 
deployments that fail to be economi-
cal with the inevitable growth of a 
successful service. 
• Consider price vs. cost: A thorough 

understanding of a vendor's technol-
ogy will help an operator find an ef-
ficient solution whose underlying 
costs are less, and, therefore, more 
likely to be offered for a better price 
in later large-volume purchases. 
• Watch operational costs: Generally 
speaking, the deployment of fewer 
centralized video servers, which will 
need fewer copies of content, will 
result in lower operational, or peo-
ple-related, costs. 

By following these simple guide-
lines, MSOs can deploy a video server 
architecture that will scale to help 
them reap the new revenue streams 
promised by VOD. CT 

Greg Thompson is chief technical officer 
for nCUBE. He can be reached at 
gregt@ncube.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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A hybrid approach? 
Looking at the larger picture, a hy-

brid approach using centralized and 
distributed video servers might work 
for an operator under certain circum-
stances. Video servers in the hubs 
could provide "hot" content delivery 
locally, while a centralized video server 
would be used for archival content de-
livery Rebalancing content between the 

servers would take place in the back-
ground or during off-peak hours. This 
approach can reduce the on-demand 
bandwidth needed from the headend to 
hubs, but at a higher risk of not having 
the bandwidth to stream a requested 
title from the central server. 
The hybrid solution has advantages 

and disadvantages. Video servers must 
be located at both the headends and 
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hubs, but the headend backs up the 
hub. Hot titles still must be duplicat-
ed, but not the whole content library 
at each hub. Content management is 
much more complex, but not impossi-
ble. Dedicated streaming bandwidth 
still is needed from the headends to 
the hubs, but not to the extent of a 
pure centralized approach. 
"TWC is deploying a hybrid solution 

in some locations because it also has 
distinct advantages," Adams says. "One 
is reliability. The hub-based and head-
end-based servers spare each other. An-
other is that some hubs are too small to 
justify a video server, while others are 
too large not to. The fact is that some 
headends serve fewer customers than 
do some hubs. The distance-bandwidth 
equation has to be factored in accord-
ing to individual circumstance." 

Disks in set-tops? 
Set-top boxes that offer disk storage 

include TiVo, ReplayTV and 
PACE/NDS XTV. They can act as a 
personal video recorder (PVR) that 
lets the user explicitly capture a pro-
gram by hitting the pause button or 
preselecting something he or she 
wants to watch in the future. Alterna-
tively, the storage could be used as a 
local disk cache in which the headend 
determines the titles automatically 
prestaged in the set-top. 
PVRs suffer from several problems. 

First, users must remember to set up 
their units to capture programs, just 
as they do with today's VCRs. That, in 
turn, makes the system much less 
user-friendly than true VOD services. 
Second, the user or cable system must 
manage the limited local storage ca-
pacity. With automated caching, it is 
difficult to predict what a customer 
will want to watch. 
So is the set-top the most cost-effec-

tive location for storage in the net-
work? The disk significantly adds to 
the set-top's cost, and while each sub-
scriber needs a set-top, video servers in 
hubs or headends only need to support 
subscribers concurrently using the 
VOD service. One copy of the content 
centrally located that supports 10,000 
users takes a lot less storage than stag-
ing it to 10,000 set-tops in homes. > 
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Using DWDM, 1,550 nm amplitude 
modulated (AM) fiber-based technolo-
gies can provide remote narrowcast 
delivery of VOD channels for each 
service area off each hub. One can ei-
ther RF combine the VOD channels 
with other digital channels in the hub, 
or remote the entire digital spectrum 
in a passive optical hub design with 
all services and RF mappings originat-
ing in the headend. 
Various SONET/synchronous digital 

hierarchy (SDH) digital fiber ap-
proaches, which also can leverage 
DWDM, include traditional intermedi-
ate frequency (IF) transport over 
SONET, MPEG-2 single program 
transport stream (TS) over asynchro-
nous transfer mode (ATM), MPEG-2 
multiple program TS over ATM, and 
MPEG-2 transport over Internet pro-
tocol (IP) networking with quality of 
service (QoS) support. Depending on 
the approach, MPEG-2 multiplexing, 
quadrature amplitude modulation 
(QAM), conditional access (CA) 
scrambling or RF upconversion may 
or may not be required in the hub. 
U.K.-based Telewest is one cable op-

erator using a centralized approach. 
Telewest is placing video servers in re-
gional headends and using Harmonic's 
DWDM technology to deliver VOD 
streams through hubs to the cus-
tomer's service area. 
"VOD has already been delivered 

with this technology, and future ex-
tensions are under development," says 
Sal Kabay of Imagine Broadband Ltd., 
which helps Telewest design and de-
ploy its digital services. "The first de-
ployment of the service in the U.K. is 
in successful commercial trials, and 
the subscriber base will be ramped up 
to support 35,000 digital customers 
with a view to national rollout cover-
ing almost 200,000 subscribers in the 
very near future." 

Distributed architectures 
The alternative to putting video 

servers in the headend is to put them 
in each hub and stream MPEG-2 con-
tent from the local hub. This approach 
does not impact the headend-to-hub 
network, other than creating some ad-
ditional reporting and management 

traffic. While this alternative calls for 
duplicating content in each hub, it 
can save headend-to-hub network up-
grade costs if the environment has lit-
tle fiber or if DWDM hasn't been 
deployed. (See Figure 2 on page 219.) 
DWDM, the key technology that 

can provide the network bandwidth to 
enable a centralized approach, is rela-
tively new and, in general, not yet 
widely deployed by cable operators. 

"To my knowledge, no MSOs have 
deployed DWDM to support VOD, so 
the cost of DWDM is completely in-
cremental," says Michael Adams, prin-
cipal network architect of Time 
Warner Cable. "The fiber count is typ-
ically high-36- to 48-count per ring, 
containing three to four hubs—but 
without DWDM, it would be exhaust-
ed very quickly" 
Adams' primary concern regarding 

the centralized approach is cost. 

"I think a fundamental weakness of 
the argument for centralized servers is 
the lack of discussion of the very real 
costs of DWDM," he says. "Currently, 
TWC places servers at the hubs pri-
marily to reduce transport costs. It re-
quires much less transport bandwidth 
to trickle 20 movies a month to dis-
tributed servers than to stream thou-
sands of movies simultaneously to 
individual set-tops." 

Complex content issues 
Content distribution to the hubs 

typically is done using a real-time 
broadcast capture, faster-than-real-time 
Internet file transfer protocol (FTP) or 
multicast distribution over an IP net-
work. Tape distribution using periodic 
truck rolls also is possible, although 
more labor-intensive. Because each 
title is sent to each hub, the number of 
copies that must be created and stored 
for each title greatly increases. That, in 
turn, raises the risk of theft and com-
plicates the auditing requirements im-
posed by content providers for 
protecting and accounting for each 
digital copy of their content. 

Distributed video servers can be 
managed centrally via an IP-based net-
work. But truck rolls to the hubs still 
are required for such maintenance 
tasks as replacing failed disks, fans, 
power supplies or other equipment. 
Another key consideration is that 
many hubs have limited available rack 
space, power and cooling capacity 
That, in time, could limit the scalabili-
ty needed to meet increased demand. 
The choice is primarily about the 

trade-off between video server storage 
and network bandwidth costs. From 
my perspective, more and more net-
working vendors are offering DWDM 
solutions at lower prices. Eventually, 
DWDM's bandwidth multiplying capa-
bilities will drive down the cost of 
network bandwidth. Therefore, over 
time, the centralized video server ar-
chitecture will become the clear pref-
erence, especially with a passive 
optical hub design. > 

A video-on-demand (V013) server in a regional 
headend belonging to UK-based Telewest 
Telewest uses a centralized server approach 
Photo courtesy of nCube 
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ized video server, but also creates the 
need for additional network band-
width to deliver the video from the 
headends to the correct optical nodes. 

Scalability allows cost-effective, 
seamless expansion of a system to 
meet growing demand, without radi-
cal changes in architecture or unnec-
essary duplication of components. 
Without a scalable solution, it may 
not be possible to accommodate the 
demand for successful services. 

Today's scalable video-server designs 
allow single copies of content to be 
shared across all streams supported by 
the video server. This is achieved by 
striping content across all the server's 
disk drives. Combined with a scalable 
internal interconnect, this enables the 
server to deliver whatever stripe of 
video is needed for each video pump's 
output, while automatically balancing 
each stream's input and output load 
across the entire server. 

Reducing storage space 
By requiring only a single copy of 

redundant array of independent discs 
(RAID)-protected content, storage 
costs are greatly reduced, rack space is 
saved, content-management is simpli-
fied, and security is increased. For the 

Master 
headend 

same number of disk drives, as com-
pared with distributed architectures 
that need many disks to duplicate 
content, much larger online content 
libraries can be supported. 
Video rental stores' buy rates increase 

with the number of titles on hand. 
More products translate into more rev-
enue. But they also create the need for 
more shelf space. Along these same 
lines, large movie libraries and ad-
vanced VOD services—such as online 
broadcast, distance-learning content, 
network-based videocassette recorders 
(VCRs) and video-enhanced Web 
pages—dramatically increase the need 
for video-storage shelf space. The ability 
to support large, centralized libraries of 
content can provide significant business 
advantages that would not be feasible if 
the content had to be duplicated on 
multiple distributed video servers. 

All video streamed to the network 
originates from the disk drive. As a serv-
er grows to support more simultaneous 
streams, the number of disk drives need-
ed to support the delivered bandwidth 
must expand as well—independent of 
the number of online titles. That, in 
turn, provides plenty of online content 
storage for advanced VOD applications 
and the growing customer base. 

With video-server, networking and 
technology costs continuing to fall, 
operational—or people-related--costs 
eventually will dominate, Centralized 
video server approaches call for far 
fewer servers requiring fe wer disks. 
Furthermore, these servers are located 
in headends, where they are much 
easier to support. This translates into 
lower operational costs. 

Centralized servers also are better 
able to provision and load-balance re-
quests because they serve a larger, more 
statistically significant population shar-
ing a larger pool of resources. This en-
ables them to better avoid insufficient 
capacity for any one location because 
of localized hot spots of users, over-re-
quested titles or failed coriponents. 

Higher bandwidth demands 
The primary disadvantage of the 

centralized approach is dim it requires 
more network bandwidth from the 
headends to the hubs to target deliv-
ery to each customer's service area. 
With the increased use o' fiber, dense 
wave division multiplexing (DWDM) 
and synchronous optical network 
(SONET) technologies, bandwidth 
limitations can be mitigated in several 
different ways. > 

D ISTRIBUTED ARCHITECTURE 
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JMIZA 
Deciding where to put the servers to 
store that content gold mine is an 
issue plaguing cable operators today 
VOD deployment has been accelerat-

ed by many technological develop-
ments already in place to support other 
new services. Broadcast digital N 
(DTV) based on Moving Picture Ex-
pens Group (MPEG)-2 standards has 
contributed to advances in encoding 
and efficient delivery of video streams 
over the cable plant. Today's broadband 
hybrid fiber/coax (HFC) architecture 
supports interactive services by provid-
ing separate bandwidth to each optical 
node. New Data Over Cable Service In-
terface Specification (DOCSIS)-certified 
modems enable high-speed Internet ac-
cess. By combining these modems with 
modern Web-browser technologies, we 
can create rich, cross-media, interactive 
user experiences. 
Perhaps most important for cable 

operators, however, is the fact that the 
cost of deploying VOD has fallen to 
the point that VOD applications can 
become major money-makers going 
forward. Instead of requiring an oper-
ator to build the system from the 
ground up, VOD can leverage the Web 
capabilities of interactive TV, the effi-
ciencies of digital video, the new cable 
standards and the modern hybrid 
fiber/coax (HFC) infrastructure. 
The falling cost and increased capa-

bilities of video servers also are accel-
erating the deployment of VOD. The 

LINE 

To Centralize or Distribute: 
That Is the Server Question 
Video-on-demand (VOD) is 
emerging as a technologically and 
economically viable video delivery 
system. Can you say, "At last?" 
VOD has gone through a pro-

found evolution in the past six 
years. No longer defined by just 
movies, it now encompasses myri-
ad advanced applications that can 
be supported by technology al-
ready in place. The infrastructure 
is there, allowing the costs of de-
ployment to fall to the point that 
VOD is ready to become the rev-
enue generator it originally was 
envisioned to be. 

But what about the VOD archi-
tecture? How will you most effi-
ciently, and cost-effectively, 
structure your on-demand delivery 
system? 

If you centralize your servers at 
the headend, you reduce storage 
costs by requiring only single 

copies of content, thereby support-
ing larger online libraries. A cen-
tralized architecture means fewer 
servers, requiring less maintenance 
and reducing truck rolls. 

However, if you centralize, you 
need more bandwidth to get from 
the headends through the hubs to 
the target customer service areas. 
Put the servers at the hubs, and 
you don't significantly affect the 
headend-to-hub network. But it 
does call for a duplication of con-
tent in each hub. 

You could combine the two in a 
hybrid approach, rebalancing con-
tent between servers during off-
peak hours to reduce bandwidth 
requirements, but then you would 
risk not having the bandwidth you 
need to stream a specific title from 
the central server. 

What's a cable operator to do? 
Consider simplicity, scalability, op-
erational needs and total cost 
when making your decision. 

video server, with its disk storage, is 
the new component that must be 
added to the HFC architecture to sup-
port VOD applications. Yet, it can be 
difficult for a cable operator to decide 
where in the architecture to place the 
servers to provide a cost-effective and 
scalable VOD system. 

Centralized architectures 
In a centralized server architecture, 

video servers are located in the region-
al or master headend, and content is 
sent over the network through the 
hubs to the requesting service areas. 
(See Figure 1.) This approach pro-
vides the many benefits of a central-

CENTRALIZED ARCHITECTURE 

Content 
served at 
master 
headend 

Dense wave division 
multiplexing 
(OWN] 

Optical nodes 

reçh 
Advantages 

Much larger online content library 

Minimal storage costs 

Less rack space needed overall 

Simplified content management 

Easier maintenance and lower 
operational costs 
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Bandwidth intensive from master 
headend to hubs 

May require upgrades 
to network 
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istributecl 
VOD Servers 

How Is This 
Tug of War 

Impacting Your 
Architectuée? 

By Greg Thompson 

As cable operators seek new revenue, 

video-on-demand [VOID) means more 

than just movies. Today it includes on-

demand post-broadcast video delivery, 

"personal TV," Internet video, distance 

learning, video caching, targeted ads, 

video libraries and video mail. 
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800-331-5997 
REVERSE? Did you 

know Tulsat has hundreds 
of reverse items 

in stock? 
Modulators 

FIXED 
AGILE 

SCIENTIFIC 
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SYLVIANIA 
texscan C-Cor 

1654-1655 

II I 

DIPLEX 
FILTERS 

SUB-SPLIT 
mid-split 
high-split 

Processors DEMODS REVERSE 
FIXED AMPLIFIERS FIXED Jerrold 

30 & 40 mhz AGILE AGILE 
TEST 

Equalizers Magnavox EQUIPMENT 
Pads 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

TU LSAT 

NEW TRAPS 

APco 

USED 

Over 1,000,000 traps in our warehouses 

ALL TRAPS SWEPT BEFORE SHIPMENT 
TIERING-NEGATIVE-POSITIVE-LOW PASS 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

Till LSAT 

450-550 MHZ 

FEED FORWARD 

POWER DOUBLING 

Scientific Atlanta 

Sylvania / Texscan 

C-Cor 

Magnavox 

Jerrold 

800-331-599 
1605 E. Iola Broken Arrow, Ok 74012 

là LSAT 

New & Refurbished 

Fiber Optics 
Nodes 

550 Mhz from $449 
LAZERS 

450, 550 & 750 mhz 

550-750 MHZ 

SCIENTIFIC ATLANTA 
SYSTEM II 

Triples 
Duals 
Singles 
Quads 

System Amp ll's 
550 Mhz 

Singles w/ housing 
refurb new 
$199 $299 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74 12 

TU LSAT 
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Add Local Ads 
To Digital Channels 
Digital program transport streams 
insertion (TSI), also known as Mov-
ing Picture Experts Group (MPEG) 
splicing, digital program insertion 
and digital-into-digital, gives you 
the ability to insert local ads into 
channels carried on digital cable. 

TSI works as an extension of ex-
isting digital ad insertion systems. 
Insertion into digital networks be-
comes transparent in operations that 
use video server-based insertion sys-
tems to insert into analog channels. 

Key equipment for TSI may al-
ready be present in your system. It 

requires two components at the 
headend: An ad inserter and a 
transport stream remultiplexer. In 
many cases, the remultiplexer is 
already installed and functioning 
as a channel grooming device. En-
abling the remultiplexer to func-
tion as an ad insertion switch 
requires only a software upgrade. 

TSI functions much like digital-
into-analog ad insertion systems. 
However, for TSI configurations, 
the remultiplexer takes the place of 
the video switch, and ads are deliv-
ered as digital video broadcast/asyn-
chronous serial interface (DVB/ASI) 
instead of composite video. 

While a digital cue tone specification 
(DVS 253) has been evolved and ap-
proved by the Society of Cable 
Telecommunications Engineers, it has 
not yet been implemented by any of 
the major encoder manufacturers. This 

means that feeds such as Headend In 
The Sky (HITS) arrive at the local 
headends with no cue information 
whatsoever. 
Analog cues still can be used with 

this system, and to date, every inser-

MEGA HERTZ e 
Established 1975 MOTOROLA 

HEADEND PRODUCTS 

C6M-11 1 GHz Modulator S450M (MODULATOR) S450 P 
(PROCESSOR) S890D (DEMODULATOR) 

"CALL US FOR ALL OF YOUR 
HEADEND REQUIREMENTS!" 

DENVER, CO 
303-779-1717 
303-779-1749 FAX 

www.megahz.com 

SAVANNAH. GA STLOUIS, MO PHOENIX. AZ 

OCA LA, FL HURST, TX PORTLAND, OR BUTLER, PA 

800-922-9200 
"Unique" Products For the 21st Century! 

SCE (able-let Booth #1041 & 1047 

tion system installed has used ana-
log cues to get the job done. Some 
digital networks such as ESPN 
NEWS and ESPN Classic Sports 
have analog cues embedded within 
their signals. These cues are separat-
ed out by the receiver and forwarded 
to the ad inserter directly. CT 

R. James Kelso is vice president of ad-
vertising systems for SeaChange Inter-
national. He can be reached via e-mail 
at jamesk@schange.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 

> Case study: Cox 
Communications Phoenix 

The majority of the top 25 U.S. 
cable markets see revenues of more 
than $25 million from local ad in-
sertion. The robust advertising pro-
grams in these markets will likely 
be the first to launch digital trans-
port streams insertion (TSI), follow-
ing on the obvious trend of digital 
service roll-outs to large and demo-
graphically diverse populations of 
subscribers. Since December 1999, 
Cox's Phoenix system, in partner-
ship with ESPN and SeaChange In-
ternational, has been testing TSI 
insertions alongside analog. 

Cox's existing SeaChange Spot 
Moving Picture Experts Group 
(MPEG)-2 ad insertion system, 
originally installed for insertions 
into analog channels, is integrated 
with a Terayon CherryPicker 7000 
for insertions into a direct satellite-
to-headend digital video broadcast 
(DVB) feed of ESPN NEWS, which 
includes cue tones to automatically 
signal the switch. Here, Cox has de-
ployed Scientific Atlanta's Explorer 
digital set-top box. Just behind the 
addition of a substantial digital 
channel line-up and the digital set-
top deployments, the operator 
plans to deploy TSI in its normal 
course of advertising business by 
early summer. 
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ADDING STEREO OR SAP 
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Learning Industries has a BTSC 
stereo generator to tit most 
budgets and needs. We also 
offer FM stereo modulators and 
Audio AGC. 
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AUTOMATIC GAIN CONTROL 
AND FM MODULATORS 

AGC432 - Protects from over/ 
under modulation, controls one 
stereo pair or two mono 
:flannels independently, dual 
nputs; three per RU. 

gMT115 - FM stereo generator, 
requency agile from 88-108 
V1 Hz, three per RU 

BTSC STEREO & SAP 

VITS-2B - BTSC stereo 
jenerator, AGC, frequency 
'esponse flat to 15 kHz, dual 
nputs, 10-segment bargraph 
netering, automatic phase 
orrection and indicator, test 
one for easy setup, composite 
fnd 4.5 MHz out; one per RU. 
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MIS-5 - RTSC stereo generator, 
AGC, frequency response flat to 
14 kHz, dual inputs, 10-segment 
bargraph metering, test tone for 
easy setup, composite and 4.5 
MHz out, optional internal SAP 
generator inside; two per RU. 

MTS-4 - BTSC stereo generator, 
frequency response flat to 14 
kHz, dual inputs, 5-segment 
bargraph metering, test tone for 
easy setup, composite and 4.5 
MHz out; three per RU. 

SG-1 00 - BTSC stereo 
generator, frequency response 
flat to 14 kHz, test tone for 
easy setup, composite out, 
economically priced; three per 
RU. 

SAP-1 - Second Audio Program 
generator, can be used without 
stereo generator, or with stereo 
generators that have a SAP 
input, self-powered and 
free-standing; three per RU. 
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SAP-2 - Second Audio Program 
generator, dual inputs, for use 
with and powered by our MTS 
stereo generators; three per 
RU. 

SAP-5 - Second Audio Program 
generator, can be installed 
internally into our MTS-5. 

It takes the right equipment to 
offer quality stereo audio and 
Surround Sound. With our 
excellent performance and 
unmatched features, Leaming is 
your Sound Investment. 

Call today for more information 
on our full line of stereo and SAP 
generators. 
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VIDEO SERVER-BASED 
INSERTION 

Video is automatically 
delivered to digital 
tier local inser-
tion points 

Servers deliver transport 
stream for splicing 

^ 

• • • 

Digital programs and ser-
vices are delivered to 
a statistical remulti-
plexer for grooming 
into a multiprogram 
transport stream 

Splicer 

The inserter trig-
gers a stat remua 
device to splice 
spots into target 
digital streams 

Customizable 
OAM multiplex for distri-
bution to subscribers 

a TSI ad inserter can be connected, and the system is up and 
running in less than five rack units of space. 
TSI functions in a manner very similar to that of the ex-

isting digital-into-analog ad insertion systems. (See Figure 
2.) However, for TSI configurations, the remultiplexer 
takes the place of the video switch, and ads are delivered as 
digital video broadcast/asynchronous serial interface 
(DVB/ASI) instead of composite video. 

In addition to the DVB/ASI connection, the remultiplexer 
is connected to the TSI ad server via an Ethernet network 
for command and control. An industry standard application 
program interface (API) operates over the Ethernet connec-
tion, providing digital cues from the remultiplexer to the in-
serter and carrying switch commands back from the inserter 
to the remultiplexer. Video arrives over the DVB connection 
and is spliced into the digital stream by command of the ad 
inserter. While this all sounds simple, the work going on 
inside the ad inserter and the remultiplexer is quite com-
plex. The task is akin to unwrapping a present under the 
Christmas tree, sticking in a larger present, and then 
rewrapping it with the same paper—without anyone notic-
ing and leaving no clues. 

Final hurdles: network cue tones 
There is still work that remains to be done to enable cable 

to take full advantage of TSI, with improvement in the cur-
rent cue tone system being the most urgent. > 

FIGURE 2 
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It's Not Just for Ads Any More 

By R. James Kelso 

The ability to insert local ads into 
channels carried almost entirely on 
digital cable, such as ESPN NEWS 
and ESPN Classic Sports, presents a 
major advance toward adding new 
advertising revenue streams to the 
local analog cable ad insertion busi-
ness, as well as powerful motivation 
for getting those digital channels 
into the local line-ups. Digital pro-
gram transport streams insertion 
(TSI), also known as Moving Picture 
Experts Group (MPEG) splicing, 
digital program insertion and digi-
tal-into-digital, has already proven 
successful in cable system testing in 
the United States. 
This year cable operators will kick 

off with the capability to drop local 
video—ads as well as program-
ming—into the cable networks deliv-
ered to headends via satellite in 
single or multiplexed program trans-
port streams and on to subscribers 

via digital cable. This is a tremendous 
opportunity—not just for marketing 
messages to high-end customers, but 
also as TSI is a revenue stream for 
the local ad business. The develop-
ment of TSI is every bit as exciting as 
the widespread arrival of automated 
multichannel ad insertion was. 

TSI goes to work 
The opportunities of many new 

digital cable services, such as digital 
telephone and cable modems, bear 
the encumbrances of technical staff 
training and increased maintenance 
issues, and exacerbate the land rush 
that current technology already im-
poses on cable headends. Conversely, 
TSI can make its home without ex-
cess baggage. 

TSI has been implemented by most 
manufacturers as a seamless exten-
sion of existing digital ad insertion 
systems. From video encoding to 

scheduling to delivery, inse 
digital networks becomes tr 
to cable advertising operatio 
are already leveraging video 
based insertion systems to i 
analog channels. This means 
operational changes are intr 
and very little additional nu' 
required, for operators who 
take the TSI expansion. 
TSI does not significantly and 

the headend footprint of an i r, ertion 
system. In fact, the key equip ent 
for TSI may already be prese . TSI 
requires two components at e 
headend: An ad inserter and trans-
port stream remultiplexer. (Se Fig-
ure 1 on page 212.) In many 
the remultiplexer is already i tailed 
and functioning as a channel oom-
ing device. Enabling the remu plex-
er to function as an ad inserti 
switch requires only a softwar . up-
grade. Once this upgrade is co plete, 

on into 
parent 
that 

errer-
en into 
that no 
uced, 
ing is 
der-
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Digital services promise to arrive 

with gale-force impact on local 

cable systems, demonstrably with 

more spending on upgrades than 

immediate revenue gains. Howev-

er, the arrival of cable channels 

with specific demographic appeal 

presents an opportunity to bolt 

another booster rocket onto the 

relatively young $3-billion local ad-

vertising industry and help offset 

the costs of bringing digital home. 
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the same almost across the board, but 
in different priority orders. What we 
found was in order to do the OSS right, 
you couldn't have an end-to-end, one 
major OSS. What you had to do was 
allow for modular and flexible kinds of 
arrangements because a lot of these 
people are very new in the software 

"If cable telephony is to 
take off, consumers 
must recognize the 
technology's benefits." 

world. A lot of them don't provision." 
General Instrument's NETsentry 

management system will integrate with 
Lucent's CableConnect OSS, enabling 
cable operators to use the combined 
network management systems to provi-
sion, manage and monitor the end-to-
end network. Lucent also is working 

with Mobile Data Solutions Inc. to in-
tegrate workforce management capabil-
ity into the CableConnect OSS. 
"Something that most people haven't 

really gotten their arms around is the 
looming IP address provisioning and 
management crisis with the prolifera-
tion of these IP addresses," Nye says. 

"That's done with 
the QIP we an-
nounced at the 
Western show." 
QIP Broadband 

Services is an IP 
address manage-
ment platform 
marketed toward 

service providers, including cable op-
erators, CLECs, long distance carriers, 
and Internet service providers (ISPs) 
who need to assign and track sub-
scribers' IP addresses. The platform 
combines Lucent's dynamic host con-
figuration protocol (DHCP) server 
with an integrated management suite 
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enabling network administrators to 
match and track a subscriber's user 
profile with IP address information. 
QIP Broadband Services is available 

now and has a list price starting at $3 
per IP address in 1,000-user configu-
rations and $0.25 per IP address in 1 
million-user configurations. 
The acquisition of 60-employee 

DeltaKabel gives Lucent suppliers of 
both proprietary and standards-based 
cable modems and CMTSs. DeltaKa-
bel's products include telephony-en-
abled cable modem systems that 
connect to telephones and computers. 

Where does that leave us? 
If cable telephony is to take off, con-

sumers must recognize the technolo-
gy's benefits. Anis Interactive sums up 
those differences as capacity, quality 
and reliability, and competition. 

Capacity: Cable telephony travels on 
an HFC network that not only offers 
telephone-and cable TV service, but 
many other broadband applications. 

Quality and reliability: All of this is 
now available with a reliability equal 
to current telephone service. 
Competition: Competition is a 

major driver behind this technology. 
Until recently, people had no choice in 
their local telephone service. Now, 
those same customers have other op-
tions, and history has proven that 
competition lowers the cost to the 
consumer. Also, an HFC network is 
less expensive for the operator to run 
than the traditional copper wiring sys-
tems of the telephone world. 
Why miss out on the potential rev-

enues to be generated from cable tele-
phony? Vendors are working hard to 
upgrade their products to support both 
circuit-switched and IP approaches as 
well as increasP the capacity and perfor-
mance of those systems. Maybe there's a 
solution that's right for you. CT 

Evan Bass is editor of sister publication 
"Fiber Optics News." He can be reached 
at (301) 340-7788, ext. 2205. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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cable operators are not able to take ad-
vantage of this theoretical benefit." 

Lucent rolls on 
Since announcing its CableConnect 

product at NCTA in Chicago last June, 
Murray Hill, N.J.-based Lucent Tech-
nologies has been trying to build on 
its momentum. 

At the Western Cable Show in Los 
Angeles in December, Lucent an-
nounced IP Telephony in a Box and 
CableConnect operational support 
system (OSS) solutions, including Q1P 
broadband and network care broad-
band services. Then in March, Lucent 
acquired DeltaKabel, a cable modem 
and IP telephony systems developer 
which has about 22 percent share of 
the Netherlands market 
"We are very happy with the num-

ber of solutions we have and the kind 
of backbone products and edge prod-
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ucts we can offer, as well as the IP 
telephony," says Rosemarie "Dee Dee" 
Nye, general manager and vice presi-
dent of Lucent's cable communica-
tions group. 

IP Telephony in a Box leverages Lu-
cent's similar preconfigured, rapid de-
ployment products, such as its Central 
Office in a Box, and is targeted to 
cable operators that are expanding or 
upgrading their networks but have 
limited space for new equipment in 
existing headends. It uses a standard 
concrete controlled environment cabi-
net that Lucent can preconfigure with 
the exact equipment a cable operator 
needs for the services they plan to de-
ploy in that area, including IP switch-
es and routers, CMTSs and 
synchronous optical network 
(SONET) equipment. 
The key to IP Telephony in a Box is 

the PathStar access server compact 
data shelf. Geared for cable environ-
ments, the compact data shelf delivers 
the same features of the data shelf 
contained in the larger PathStar access 
server, but from a rack-mounted 19-
inch shelf. Up to three of these shelves 
can be mounted in a cable operator's 
standard seven-foot rack. As service 
demand grows in that area, a single 
PathStar shelf will be able to grow 
from one cable telephone line to more 
than 10,000 lines. 
The CableConnect OSS is a full net-

work operations support solution that 
supports cable operators who expand 
their service offerings from only video 
to voice, video and data. The software 
provides billing for integrated services, 
flow-through provisioning, and fault 
management and trouble isolation. It 
also is designed to comply with Packet-
Cable requirements to ensure interop-
erability in multivendor environments. 
The CableConnect OSS is modular, so 
cable operators can add new systems 
and functionality over time. 
That modularity was essential, Nye 

says, after Lucent analyzed the results 
of more than 160 interviews about re-
quirements for what's needed from the 
OSS technology. 
"The No. 1 item was the same on 

everybody's list—provisioning and 
billing," Nye says. "Nos. 2 to 5 were 
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As for what's coming up in cable 
telephony, Schorsch says that depends 
on the faith of the public. 

"There's a lot of skepticism around 
whether these things are really ready 
for prime time in the packet world," 
Schorsch says. "I think you're going 
to see more trials and more customer 
references saying, 'This thing is here, 
and it's real." 
While phone companies might have 

trouble reworking their switch tech-
nology to accommodate new technol-
ogy, cable companies have nothing to 
lose by deploying this technology 
right away, Schorsch says. 

"Those people that are going to wait 
and see more are going to be the in-
cumbent telephone companies," • 
Schorsch says. "They can't just run 
out and buy this thing that just came 
out yesterday and stick it on their net-
work. They've got a huge embedded 
investment in telephony switches. 

"You're going to see CLECs (com-
petitive local exchange carriers) and 
other companies starting out saying it 
makes no sense to build a network 
with TDM switches when you're going 
to have a lot of data as the primary 
force driving your traffic. You're going 
to stick everything on one network, 
and it's not going to be circuit-
switched—it's going to be a data net-
work with voice on it." 

Tellabs gets denser 
Realizing that scalability is critical 

for cable telephony, Tellabs has recent-
ly released an upgrade to its Ca-
blespan 2300 Universal Telephony 
Distribution system, increasing its 
density by nearly 500 percent. 
The upgrade, Feature Package 4.0, 

lets broadband service providers sup-
port nearly 4,000 voice lines from the 
same HDT, giving Tellabs the indus-
try's highest available density, says 
Tom Ruvarac. 

"This puts Tellabs in the forefront of 
HFC telephony," Ruvarac says. "It is 
the most highly dense system that is 
out there at this point in time. When 
you compare that to traditional cir-
cuit-switching systems, I believe we're 
about eight times as dense as tradi-

tional telephony switches." 
The feature package enables the Ca-

blespan system to support 7,920 voice 
lines from one seven-foot rack within 
the customer's headend. It also has en-
hanced alarm and traffic monitoring ca-
pabilities that alert service providers 
when the network is approaching ca-
pacity. In addition, Ruvarac says Tellabs' 
EXPRESS/path feature allows service 
providers to offer data services up to 30 
times faster than analog modems with-
out using additional RF spectrum. 
The feature package is compatible 

with the Cablespan Element Manage-
ment System, which has a graphical 
user interface (GUI) to let operators 

remotely diagnose service failures at 
the subscriber site, thus often elimi-
nating the need for truck rolls. 
Ruvarac says plans are in the works 

eventually to cram enough capacity 
for 12,000 lines into a seven-foot rack, 
but that's down the road a ways. 
"The density may increase over 

time, Ruvarac says. "But I think for 
now, we're at a level where companies 
that want to do large roll-outs like 
AT&T see an advantage in the Ca-

blespan system in that they're going to 
use up less floor space to serve the 
number of customers they want to 
serve. Now it's going to be some time 
as they build out their systems and get 
penetration of subscribers before 
they're going to be begging for more 
density in the system." 
Ruvarac says Tellabs has 150,000 

revenue-generating lines installed on 
the Cablespan system. Enough Ca-
blespan equipment has been deployed 
to support up to 7 million customers 
worldwide. The system is suited for 
the deployment of telephone and data 
services to residential and small-busi-
ness customers. 
Two major Cablespan customers 

are MediaOne and its parent, AT&T. 
In January, MediaOne launched digi-
tal telephone service in six New 
Hampshire communities over its 
HFC network using Cablespan. Me-
diaOne plans eventually to offer local 
telephone service to more than a 
million households in New England 
using Cablespan. 
Then in March, Tellabs signed a con-

tract to become an approved vendor 
and participant in AT&T Broadband's 
HFC broadband network buildout. 
AT&T Broadband will use Cablespan 
to leverage existing HFC networks to 
provide residential consumers and 
business customers integrated telepho-
ny, data and video services. 
AT&T, which has worked with 

Tellabs for more than two years, 
began deploying Cablespan in the 
fourth quarter of 1999 in the Port-

Lucent's PathStar for IP telephony. 

land, Ore. area. 
As for how Cablespan stacks up 

against technology from Tellabs' main 
competitor ADC Telecommunications, 
Ruvarac acknowledges that ADC's 
OFDN technology has some advan-
tages, but says it isn't practical to de-
ploy today. 
"OFDN theoretically provides more 

density per megahertz of bandwidth," 
Ruvarac says. "The requirements to get 
to that level are so stringent that many 
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"That's a real caveat because as we 
all know today, in general, IP does not 
have the same level of services going 
across the network," Horton says. 
"You can duplicate many of the 
CLASS services internally in your net-
work if you're treating it as a (virtual 
private network, or VPN). But once 
you try to go cross-network and you 
try to integrate in with the Bell sys-
tems and everybody else in the world, 
there are some standards that are still 
being worked out." 

But Horton says Arris has the ability 
today in beta formats to show high-
quality voice phone calls. 

"We're promoting this to our cus-
tomers who are not trying to imple-
ment primary line because it's not 
quite primary line yet," Horton says, 
"because you can't put all the CLASS 
services on it if you're going cross-net-
work. It's a services issue, not an 
equipment issue." 
The module provides a strong mi-

gration story for existing Cornerstone 
HDT groups, Horton says. 

"I have a saying that really fits our 
industry," Horton says. "Let's not make 
our subscribers fit our network; let's 
make our network fit our subscribers.' 
This is really what this does. You can 
meet your subscriber needs and protect 
your investment in the network." 

Telcordia touts Call Agent 
The main cable telephony offering 

from Telcordia Technologies (formerly 
Bellcore) is Call Agent, a circuit-
switch replacement. 
A local Class 5 switch replacement, 

Call Agent operates on packet net-
work to deliver voice-over-IP (VoIP) 

Left: ADC's Homeworx Host Digital Terminal 

Below: Tellabs Cablespan 

with the same PSTN quality a cus-
tomer would expect from Bell Atlantic 
or anywhere else, says Peter Schorsch, 
Telcordia director of marketing for 
next generation network solutions. 

"The only difference is it's in pack-
ets instead of TDM (time division 
multiplexing)," Schorsch says. "There 
have been garage-shop VoIP technolo-
gies, but they've really never been to 
the point where you could really say 
they're 24/7 type of switches. So this is 
really geared toward evolving from 
today a VoIP Class 5 switch to proba-
bly a multimedia 'fission' manager." 

"In a packet world, the architec-
ture's open, such that application pro-
gram interfaces (APIs) become more 
real in the industry. I think you'll see 
the capabilities of a call agent vs. a 
switch that will provide for multime-
dia—data, e-commerce—whereas a 
switch wouldn't do that today. It's real-
ly controlling all aspects of the net-
work, regardless of the transport layer 
or the application." 
So the Call Agent software acts like 

a local office "virtual" switch. It sup-
ports intelligent call control features 

and end-to-end signaling 
ways using media gatewa 
protocol (MGCP). The C 
also is transport layer ind 
conducts the set-up and t 
a call with "look ahead" c 
through a Signaling Syste 
gateway. 

Call Agent is deployed 
Vidéotron, a top cable TV 
Quebec, with 1.5 million 
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customers up in the Mont 
using Call Agent to prove 
HFC," Schorsch says. 
The software provides f 

connectivity, allowing se 
providers, such as Group 
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control points and SS-7 t 
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such as E-911, 411, local 
portability, toll-free servic 
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that it would in a clean plant," Math-
ews says. "That's why we're coming 
out with Dual Constellation OFDM in 
which you can provide either 32-QAM 
or 4-QAM." 
The Homeworx AM Transport Sys-

tem consists of a family of products 
designed to provide high quality 
transmission of analog and digital sig-
nals over hybrid fiber/coax (HFC) net-
works. The equipment is available for 
installation in both indoor and out-
door environments. The Homeworx 
system has full two-way capability and 
provides multiple options for carrying 
different types of upstream signals. 
The signal feed points in a fiber net-
work serve as interface locations for 
multiplexing, status monitoring, local 
origination video and data signals. 
ADC has been working on 4-QAM 

for nine months and expects to begin 

LINE 

Vendors Tout Telephony 
Enhancements 
With an eye toward encourag-
ing cable operators to take the 
telephony plunge, vendors are 
adding a variety of enhance-
ments to their platforms. 
ADC Telecommunications, 

Arris Interactive, Lucent Tech-
nologies, Telcordia Technolo-
gies, and Tellabs are all placing 
new emphasis on both their cir-
cuit-switched and Internet pro-
tocol (IP) telephony solutions. 
Many of the products shown at 
the National Cable Television 
Association's Cable 2000 show 
were more scalable, robust and 
feature-rich than earlier releas-
es. What's more, some of the 
circuit-switched leaders are de-
veloping a migration strategy 
for IP telephony. 

Wherever you fall in the IP 
vs. circuit switched debate, it's 
clear that vendors are con-
vinced that their telephony 
products are ready for deploy-
ment in your hybrid fiber coax 
(HFC) network today. 

beta testing this month. This platform 
enables customers to provide telepho-
ny service regardless of the state of 
their plant. 

"If you have a high noise floor, you 
can get in the business and offer tele-
phony" Mathews says. "But you also 
get the immunity against impairments 
that OFDM offers: multipath, group 
delay, common mode distortion. Now 
you have a lot of capacity; you're grow-
ing your system like most of the MSOs 
(multiple system operators) out there. 
You could either add a bunch more 
headend equipment, or you could con-
vert the system over to 32-QAM." 
Mathews says ADC is the first com-

pany to offer 4-QAM for improved 
performance, even better than QPSK 
on low signal-to-noise ratio (S/N) 
plant, and extremely high capacity for 
clean systems. 

"You can decide how you want to 
engineer the network, whether you 
want to provide a clean upgrade and 
get a lot of capacity or do an average 
upgrade and just get telephony up and 
running," Mathews says. "It finally 
gets you a one-size-fits-all piece of 
equipment. Before, you could get the 
robust product that got low S/N, or 
you could get the high-capacity sys-
tem. Now you could get the whole 
thing in one system." 
Mathews considers ADC's main 

competition for circuit-switched tele-
phony in the United States to come 
from Nortel Networks and Tellabs. 
"They have the QPSK systems, so 

they will function almost as well as 4-
QAM," Mathews says, "but not quite 
as well in low S/N plant. They don't 
have the capacity we have. Our prod-
uct continues to evolve in the circuit-
switched world because we really 
believe that circuit-switched will even-
tually migrate to IP (Internet proto-
col) telephony" 
However, there are still several tech-

nical obstacles hindering the deploy-
ment of IP telephony. One of the big 
hold-ups is the fact that Class 5 
switch features such as call waiting, 
caller ID and transfer/drop are not 
widely available on IP telephony, 
Mathews says. 

"Consumers expect those things," 
he says. "So the IP telephony side of 
our product will mostly be focused on 
trials, while the circuit-switched side 
will be focused on actual deployment." 

Arris debuts IP module 
Arris Interactive has been lying low 

in the cable telephony space since last 
June, when it announced upgrades to 
its Cornerstone product line. But the 
company got back in the news at 
NCTA this year with the introduction 
of a new IP migration strategy for 
Cornerstone. 

Arris' Cornerstone system provides 
telephony and data solutions for trans-
mission over a cable operator's HFC 
plant. The system consists of a host dig-
ital terminal (HDT) or a cable modem 
termination system (CMTS), located at 
the cable headend, connected to voice 
ports or cable modems respectively, lo-
cated at homes or businesses. 
The new product, called the Ad-

vanced IP Module, should be ready for 
the market in the first quarter of 2001. 

"This will enable Cornerstone to let 
an operator take its system into the IP 
arena so it can have voice and high-
speed data on there," says Mike Hor-
ton, Arris director of marketing. "This 
will be a major advancement for the 
industry, since Cornerstone is the 
most installed base of any system and 
has the most potential of any system." 
With 20 operators deploying, or 

planning to deploy, Cornerstone Voice 
in more than 40 cities, and more than 
300,000 lines shipped to date, Arris 
claims to supply the most widely used 
cable telephony system in the world. 
Anis has shipped the Cornerstone CM 
100s and CMTS 1000s to more than 
38 different sites globally for detailed 
field evaluations and deployments. 
The Cornerstone system allows opera-

tors to provide telephone services, in-
cluding custom calling features, custom 
local area signaling services (CLASS), 
screen-baged telephony and Centrex, to 
a subscriber's home or office over an 
HFC network. The new module will en-
able Cornerstone operators to take ad-
vantage of IP as that technology becomes 
ready for their subscriber space. 
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ADC'. Homeworx 
ADC Telecommunications recently 

upgraded its Homeworx product, an-
nouncing a next-generation platform 
at the National Cable Television Asso-
ciation's Cable 2000 show in May. 
"We call this carrier-class cable tele-

phony" says Ham Mathews, ADC di-
rector of marketing. "We provide pretty 
much the building blocks that allow 
you to offer carrier-class service. For 
instance, in terms of reliability, every 
critical component of our system is re-
dundant. That allows the operator to 
offer uninterrupted service, whether 
there's a power outage or a fiber cut." 
Mathews says primary line service is 

key to offering telephony that will 

make subscribers convert from incum-
bent local exchange carriers (ILECs) 
to cable. The second part of the hook 
is deployment flexibility. 
"Homeworx is based on orthogonal 

frequency division multiplexing 
(OFDM)," Mathews says. "The OFDM 
access scheme allows you to have resis-
tance to quite a few of the common ana-
log impairments. In addition to that, the 
actual modulation is done using quadra-
ture amplitude modulation (QAM)-32." 
OFDM technology permits 240 digi-

tal service level zero (DSO) lines to be 
carried in each 6-MHz channel. Each 
digital voice or data subchannel is 
complex modulated using 32-QAM. 
This multilevel modulation method 

maps five bits of informati 
bol period, as opposed to 
per symbol of quadrature 
keying (QPSK). 
The resulting informati 

nearly four bits/Hz for AD 
OFDM/QAM product. The 
carriers, or tones, are then 
ed to an RF carrier with a 
modulation (AM) for tran 
over the cable plant. A DS 
byte is delivered via two t 
RF channel, which has a t 
of 480 tones, providing th 
to transmit 240 DSOs with 

"But if you have a plant 
high noise floor, the 32-Q 
tion doesn't provide all th 

n per syrn-
e two bits 
hase shift 
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upconvert-
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payload 
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Vendors Emphasize Scalability, 
Robustness, Features and Price 

As cable telephony becomes more real, 

vendors are racing to get systems to 

market. Debates still rage over circuit-

switched vs. Internet protocol OP). But it's 

clear that no matter the platform, prod-

ucts are becoming more scalable, reliable 

and feature-rich. Let's check the 

progress of five vendors: Lucent, Telcor-

dia, Arris Interactive, ADC and Tellabs. 
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tween 18 months and two years. 
Some of the larger systems required as 
much as three years. 
Once the service is up and running, 

it can be a challenge switching cus-

"Circuit 
switches have 
a rich feature 

set. IP tele-
phony would 

need a 
reasonable 

set of those 
services." 

—Albert Young, 

Cox 

tomers over from their existing ser-
vice without interruption, especially if 
the customer wants the same tele-
phone number. 
"Our biggest problem is in local-

number portability," Sharpe reports. 
"We set up an install time with the 
customer and try to coordinate with 
PacBell. But they might turn service 
off at 10 a.m., and the customer 
might not have service for a few 
hours. They might perceive it as a 
Cox problem." 
There is also a challenge as to what 

areas should be switched on first. 
Naturally, you want to power up the 
regions that have the earliest 
adopters, but it takes market research 
to determine where those areas are. 

And more to come 
Because Cox is hungry for market 

share, the company is planning an ag-
gressive rollout of telephony service 
across the country. That means the 
company will continue to be on the 
cutting edge of HFC telephony tech-
nology for some years to come. CT 

Art Cole is contributing editor to "Com-
munications Technology." He can be 
reached via e-mail at aco1602@aol.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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A TWO-FIBER BIDIRECTIONAL RING 

,:ommunications 
are carried on 
other side of ring 

try because it would take too long to 
train cable engineers on the intrica-
cies of telephony. 

"You've got to get the right people," 
says Sheri Sharpe, vice president of 
new product operations at Cox San 
Diego. "We hired a switch manager 
and technicians and a backbone 
SONET (synchronous optical net-
work) manager and technicians who 

can work on that type of network. We 
also needed operations people to 
work with local portability, 911, 411 
and other services." 
At the moment, Cox is deploying 

only time division multiplexing 
(TDM)-based telephony, not Internet 
protocol (IP), across all of its systems. 
Young says Cox most likely will wait 
a few years to see which vendors and 

> Development of Cornerstone 

The Cornerstone telephony system 
developed by Anis Interactive con-
sists of two main components: the 
host digital terminal (HDT) and the 
modem shelf. 
The HDT contains an access 

bandwidth manager that connects 
to the public switched telephone 
network (PSTN) switch, and a time 
interconnect switch, a nonblocking 
switch that connects individual 
calls between the trunk side of the 
plant and the line side. The modem 
shelf is where the Ti connections 
are converted to RF and transmit-
ted to cable. 
The most innovative aspect of the 

system is the time interconnect. 
"Because we have a time-space 

switch in the unit, we can serve 
more than 10 times the number of 
subscribers than we have actual 
trunk paths," says Jim Lakin, chief 
marketing officer at Arris. "It allows 
operators to spread the cost of tele-
phony service over many sub-
scribers." 
For the home, Cornerstone is 

available in two-, four- and 12-line 
versions, and the company is close to 
releasing a 24-line unit for apart-
ments and small businesses. 
The company also is working on a 

double-density HDT, which will cut 
in half the amount of footprint that 
each call requires. Current HDTs 
measure 23 x 24 inches, serving 
about 7,000 subscribers. 

architectures will win out in the IP 
telephony race. 

"There are a lot of IP boxes out 
there right now, but they don't scale 
very large," he says. "Circuit switch-
es have a rich feature set. IP tele-
phony would need a reasonable set 
of those services." 
From start to finish, the process of 

upgrading a typical section of Cox 
plant to two-way and getting telepho-
ny services up and running took be-

LINE 

Lessons Learned 
From The Field 
Cox Communications is one of 
the leaders, if not the leader, in 
the cable telephony market. 
The company has eight systems 
up and running with more than 
101,000 telephone subscribers. 

Although Cox engineers 
don't characterize their drive to 
deliver telephony as a struggle, 
it did require a good amount of 
technical innovation and plain 
old-fashioned elbow grease. 
New architectures had to be put 
in place, and headei ds had to 
be strengthened to protect the 
new equipment. And the net-
works had to be made more ro-
bust so as to provide highly 
reliable service. 

That latter requirement led 
to the adoption of "ring-in-
ring" architecture, a method of 
running multiple fibers through 
each node to provide alternate 
paths to and from tF e headend. 

But even after the networks 
and systems are in place, there 
are still the problems of con-
necting to the worldwide tele-
phone network and enticing 
people to switch frc m the in-
cumbent telephone provider. 

With all of these challenges, 
it's no wonder that Cox engi-
neers went into telephony with 
their heads up and their eyes 
open. All that remains to be 
seen is how much market share 
the company can amass. 
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> Connecting to the 
Outside World 

Probably the most complex task 
in setting up telephony service is 
getting interconnect agreements 
in place with the outside world. 
Most telephone carriers have in-
terconnect agreements in place, 
and federal law forbids them 
from striking anticompetitive 
deals with rival carriers. 
However, the deals involve a 

host of concerns, including pric-
ing and technical issues. 
Once the agreements are 

reached, cable operators must 
provide a transport facility be-
tween the headend switch and 
the local exchange carrier (LEC) 
and an interexchange carrier 
(IXC) if long distance service is 
provided. Almost all public 
switched telephone networks 
(PSTNs) use a packet data net-
work called Signaling System 7 
(55-7), an extremely dynamic 
standard that has the intelligence 
to communicate with all circuit 
switches throughout the world. 
A company called IXC controls 

nearly all SS-7 infrastructure in 
the United States, so most cable 
companies will have to purchase 
access from that company. But ac-
cording to Albert Young, vice 
president of engineering for tele-
phony technology at Cox, IXC is 
very strict as to who gains access. 
Purchasers must show a high de-
gree of technical know-how and 
have the financial resources to 
prove that their telephony service 
will be reliable. 
The only other option is to 

maintain your own SS-7 signal-
ing. But this requires a lot of ex-
perience in switched telephone 
technology, and few vendors sell 
the equipment because the mar-
ket is so limited. 

"It's a question of the economic 
model between running your own 
(SS-7 network) or buying it from 
a provider," Young says. 

TWO-NODE RING-RING SCHEMATIC 
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"ring-in-ring" architecture while 
building the network. (See Figure 1.) 
The style was deployed specifically 
for telephony because it adds a layer 
of redundancy, which is vital for relia-
bility in critical communications ap-
plications such as lifeline telephony. 
Simply put, the design calls for dual 
routes to each fiber node. The nodes 
are outfitted with duplicate transmit-
ters and receivers and an RF switch. 
(See Figure 2.) 

"We did a little analysis on the in-
vestment in those buildings," Young 
says. "Not only was the equipment 
investment large in itself, but what 
would happen if we lost the whole 
building? How long would it take to 
get back online? What inconvenience 
would it be to customers, and what 
would be our revenue loss?" 
Cox also increased the size of sev-

eral headends to accommodate the 
new equipment. Prior to the addi-

"Our biggest problem is in 
local-number portability." 

—Sherri Sharpe, Cox San Diego 

"If you lose one fiber, the RF switch 
will select another fiber path," Young 
says. "We put additional sets of fibers 
in those rings that can be shared 
among node-serving areas, which can 
be used for other technologies de-
ployed by fiber." 
Changes also had to be made to the 

headends of each system. Most impor-
tantly, the company decided to "hard-
en" the exterior buildings themselves 
with additional steel and concrete and 
install state-of-the-art fire suppression 
equipment. 

tion of telephony and modem ser-
vices, most headends used a single 
laser to feed multiple hubs and 
nodes. Now, the company employs 
one laser per node, which means 
more space and more power needed 
at the headend. The result, of 
course, is greater bandwidth to the 
customer. 
Then there was the question of 

finding enough qualified personnel. 
In many cases, it became necessary to 
hire additional engineers and techni-
cians away from the telephone indus-
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The Arduous Steps to Commercial Service 

how it wanted to set up its new digi-
tal network and how to provide the 
most reliable, feature-laden telephone 
service. It's fairly obvious that any 
cable company looking to compete 
with incumbent telephony providers 
must provide a service that is equal to 
or better than that of the incumbent. 
That means a lot of groundwork had 
to be done to the physical plant and 
the headends before service could be 
switched on. 

Upgrading the plant 
Obviously, the tirst thing to be done 

was to convert the one-way cable 

plant to two-way. That required care-
ful alignment of both the upstream 
and downstream actives. But because 
digital signals have their power spread 
out over the bandwidth of the carrier, 
the company had to adopt a new ap-
proach to calculate power density 

"There's a 6-MHz video channel in 
traditional cable," Young says. "Now, 
we use power per hertz, so we can 
normalize the telephony signals to the 
video signals to the set-top signals. We 
come up with an amount of power in 
each signal per 1 Hz of frequency-
This is important because the new 

devices in interactive systems—not 

just telephone, but moderns and 
other gadgets—all have an active RF 
setting, not a static version as in the 
video realm. When upstream signals 
enter the headend, monitoring 
equipment measures the incoming 
power levels and can send a down-
stream signal to adjust that power if 
need be. For all this to work, Cox 
engineers had to calculate ecceptable 
power target levels for each type of 
device in the home. 

The power of rings 
The company also undertook the 

innovative adoption of the'o-called 

p. 



D EPLOYMENT SHOWCASE 

Cox Builds a 
Temple in the 

• 1" • 

Of all the digital services that cable opera4rs are 

planning for the broadband future, none is more 

complicated than telephony. Not only does it require 

rock-solid performance on the part of the cable net-

work, but the systems put in place have to inter-

connect with the public switched telephone network 

CPSTNJ so that calls to and from yourecustomer can 

be routed anywhere in the world. ar-
.W 

Of course, with big challenges 
come big opportunities, for dollars 
that is. For example, Pacific Bell 
and AT&T aren't exactly scraping 
by on meager profits. 
Cox Communications arguably 

has taken the leading role in cable 
deployment of telephony service. 
The company is running eight com-
mercial telephone networks across 
the country—commercial networks, 
not trials or test beds. 
Cox says it has about 101,000 

telephony subscribers, most of them 
residential, between its several tele-
phony-enabled systems in Orange 

1940T06 00 

County, Calif.; Phoenix; Omaha, 
Neb.; San Diego; Oklahoma City; 
Connecticut; Rhode Island; and 
Hampton Roads, Va. 

Choosing a vendor 
Getting to this point has not exact-

ly been a walk in the park, says Al-
bert Young, vice president of 
engineering for telephony technology 
at Cox. It took numerous field trials 
among various vendors, plus no 
small amount of in-house technical 
development to devise a system that 
would work reliably over a hybrid 
fiber/coax (HFC) infrastructure. The 

• «le! 
S.. 

• 0  * 
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company finally decided on the Cor-
nerstone Voice system developed by 
Arris Interactive, a joint venture be-
tween Nortel and Antec. 
One of the key determining factors 

in going with the Cornerstone sys-
tem: It was the only platform that had 
a GR-303 interface to the telephony 
circuit switch, Young says. 

"It allowed us to set up paths on a 
call-by-call basis, which requires 
less switching equipment overall," 
Young says. 
The Cornerstone system was the 

final piece of the puzzle, so to speak. 
Cox had to think long and hard about 
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distributed processing approaches pro-
vide migration paths for replacing RF 
links with digital baseband links. 
These paths also can be merged to 

support both the legacy system opera-
tion and distributed processing plat-
form. For example, digitized reverse 
signals can be interleaved with digital 
baseband signals (information bits) 
from the distributed processing plat-
form that demodulate the reverse sig-
nals from customer premise equipment 
at the mFN. 

Simultaneously, forward digital 
baseband signals can be received in 
the mFN, modulated and injected into 
the forward path. 
Any of the digital solutions present-

ed earlier can be modified to eliminate 
muxNodes. This elimination may 
bring significant savings in both equip-
ment and labor. Basically, the mux-
Node components are distributed 
among mFNs that are daisy-chained 
with one fiber and have only a single 
dedicated fiber for broadcast and some 
narrowcast services. 

Advanced DWDM 
The progress in digital technology 

has been accompanied for the last sev-
eral years by accelerating progress in 

"The progress in 
digital technology 
has been accompanied 
for the last several 
years by accelerating 
progress in passive 
optical components." 

passive optical components. These 
components allow for fiber-optic net-
working and make DWDM-based pas-
sive optical networks practical. These 
components can be helpful in further 
simplification of the LightWire archi-
tecture and additional cost savings. 
(See Figure 5.) This new architecture 
is achieved by deploying new fiber-
optic components. 
Low-cost and low-loss optical split-

ters and DWDM filters allow for fur-

4 .  
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ther simplification of the network, es-
pecially when combined with the fact 
that digital baseband signals allow for 
significantly larger loss budgets. More-
over, the new components simplify re-
dundancy switching at secondary 
hubs and allow for moving optical 
switches to primary hubs. 

A fiber-rich future 
the future of 1-IFC networks for the 

next two years most likely will lie in 
digital technology proliferation and in 

wider deployment of 
passive optical net-
works. These two 
trends will allow for 
lowering cost of fiber-
deep architectures. The 
digital technology will 
evolve toward distrib-
uted network termi-
nals, and the signals 
from nodes and mFNs 
will be transported in 
their native baseband 

rates to the locations where muxing, 
routing and switching provides the 
most benefits. 

Progress in fiber-optic technology is 
more exciting as it happens in several 
directions simultaneously. However, 
this progress will further bring prices 
down and make the fiber-deep archi-
tectures more cost-effective. 
The fiber depth in the HFC net-

works that can be readily upgraded 
will not increase significantly beyond 

the penetration proposed in the 
LightWire architecture. In this case, 
the coaxial cable already deployed in 
the feeder section of the HFC plant 
will be fully leveraged to provide the 
telecommunications services. 
However, in many new network 

builds and rebuilds where labor in 
coaxial plant can be exchanged for 
labor in optical plant, deeper fiber de-
ployment can bring additional benefits 
of higher reliability, easier manageabil-
ity of the reverse path, and simplified 
mFN design. 
The time when FTTC or fiber-to-

the-home (FTTH) architectures be-
come economically viable alter-
natives in these areas is within the 
next decade. 

This article originally appeared in the 
Proceedings Manual for the Society of 
Cable Telecommunications Engineers' 
2000 Conference on Emerging 
Technologies. CT 

Oleh Sniezko is vice president of engi-
neering for AT&T Broadband & Internet 
Services. He can be reached via e-mail 
at sniezko.oleh@broadband.att.com. Xi-
aolin Lu is vice president of strategic en-
gineering for AT&T Broadband & 
Internet Services. He can be reached via 
e-mail at luiciaolin@broadband.att.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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accomplish the following objectives. 
• Establish a future-proof network 
• Reduce operating cost 
• Significantly improve network 
reliability 

All these considerations resulted in 
our defining architectural solutions 
for HFC networks that capture the 
ever-changing landscape of service de-
mand and affordability (cost/benefit 
ratio) of new technological solutions. 

What is LightWire? 
To resolve those issues and to estab-

lish a platform that improves perfor-
mance of the embedded system, evolves 
to meet future needs and simplifies op-
erations across the entire network, we 
at AT&T Broadband proposed a new ar-
chitecture called LightWire. 

In this architecture, mini fiber nodes 
(mFNs) eliminate all the coax ampli-
fiers. (See Figure 1 on page 188.) Be-
tween each mFN and the customers, we 
use passive coax plant to carry both the 
current and new services. 
We terminate fibers connecting 

multiple mFNs at the "multiplexing 
fiber node" (muxNode). The mux-
Node performs concentration and dis-

tribution functions. It "multiplexes" 
the upstream signals and sends them 
to the primary hub (PH) through the 
secondary hubs (SH). It also "demulti-
plexes" the downstream signals re-
ceived from the PH-SH fiber trunks 
and distributes them to mFNs. 

It is very important to notice that 
despite increased fiber penetration 
from 5 percent (fiber backbone) to 30 
percent (LightWire) through the 
years, the most important portion of 
the coaxial network, feeder and drops, 
has been fully utilized in all architec-
tures, and the trunk portion has been 
used for RF signal transport and for 
network powering 

LightWire's cost implications 
Although there was an incremental 

cost related to upgrading a system to 
the fiber-deep architecture (see Figure 
2 on page 189), the significant opera-
tional savings, cost distribution and 
declining price trends helped us de-
cide that this architecture was very ap-
pealing. For rebuilds and green-field 
scenarios, the cost comparison will be 
more advantageous for LightWire. 
More than half of these costs were re-

lated to the equipment, and most of 

that was related to the fiber-optic elec-
tronics and fiber-optic cable. When we 
were looking at labor costs, we found 
that a significant portion was related to 
fiber placement and fiber splicing, and 
any simplification greatly affects total 
cost. Falling prices for fiber-optic elec-
tronics and cable also will continue to 
reduce our total costs. 

What will the future bring? 
The progress in RF active devices 

and in optical technology was helped 
by progress in digital technology A/D 
conversion, signal compression, sig-
nal processing and advanced modula-
tion techniques allowed for significant 
advances in increasing bandwidth ef-
ficiency. 
At the same time, the proliferation 

of digital technology resulted in avail-
ability of low cost, high quality A/D 
converters and TDMs complying with 
the standard data rate hierarchies. 
These components are available now, 
highly integrated and low in cost. 
These technologies have penetrated 
the HFC network and can be expected 
to further expand their presence over 
the next few years. 

Distributed processing 
The unique position of each mFN 

enables considerable simplification in 
defining media access control (MAC) 
protocols. Each mFN can do local 
policing and resolve upstream con-
tention within its serving area with-
out involving other parts of the 
networks. Therefore, cable modem 
termination system (CMTS)-like 
headend equipment can be distrib-
uted into the network. 
For example (see Figures 3 and 4 

on page 189 and above), the RF inter-
face (modulator and demodulator) 
and MAC functions can be placed at 
mFNs, and the multiplexing and de-
multiplexing functions can be placed 
at the muxNode. This approach fur-
ther simplifies the transport network, 
reduces its cost, improves service per-
formance, and enhances network flex-
ibility and scalability. 
Depending on the operators' up-

grade status and service provisioning, 
both reverse digitization and 
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multiplexing (DWDM) technology 
and its affordability. 
Although known and applied in the 

early '90s, DWDM technology 
achieved the level of performance re-
quired for analog frequency division 
multiplexing (FDM) distribution sys-
tems and became affordable and price-
competitive with other technologies 
used for architectural solutions only 
in 1997 and 1998. 

Fiber's growing role 
Engineers optimized the traditional 

Phase 1 
[central 

processing] 

Phase 2 
[distributed 
processing] 

Hub 

cable TV networks for broadcast sig-
nal distribution in a tree-and-branch 
coaxial architecture (point to multi-
point). Under pressure for bandwidth 
expansion and larger areas served 
from a single headend, it became ap-
parent that the industry needed some 
long-reach technology to shorten the 
cascades and reach remote pockets of 
subscribers. Engineers achieved this 
by applying fiber-optic links in the 
fiber backbone configuration pio-
neered by ATC (part of today's Time 
Warner). This technology replaced 
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amplitude modulated link AML) mi-
crowave distribution. 
With the requirements f r further 

bandwidth expansion as w 11 as for 
two-way communication, e coaxial 
networks with fiber backb ne evolved 
into HFC networks with f. er node 
segmentation. This topolo is de-
ployed today by most ope tors of 
HFC networks. The main haracteris-
tics of this topology are: 
• Node sizes of 600 to 1,2 0 
homes passed 
• Nodes segmented into to four 
300-homes-passed buse 
• Between four and six fi ers from 
secondary hub to the n de 
• Between five and eight mplifiers 
in cascade 
• Upstream bandwidth o 5-40 MHz, 
and downstream of 50- 50 MHz 

Secondary hub rin 
In parallel to segmenta ion, Rogers 

introduced a secondary b concept 
to provide route redund cy and 
lower the fiber counts in single 
fiber-optic cable route. S. ce then, 
secondary hubs have ev ved into fa-
cilities used for multiple ing of signals 
in the forward and rever e directions. 
Multiplexing technol gies range 

from standard time divi 'on multi-
plexing (TDM) of data treams for 
target service delivery, t rough fre-
quency conversion (pr tical in the 
reverse direction) and M, includ-
ing DWDM. 
TDM can be deploye in different 

ways: by using data tra sport systems 
between primary and s condary hubs 
for delivery of target se *ce signals 
or using analog-to-digi 1 (A/D) con-
version of the reverse s gnal and mul-
tiplexing them to lowe the cost of 
other technologies and lower the 
fiber count. 

Fiber-deep archit 
Although cost-comp 

parison to the upgrade 
networks to the same 1 
and performance, upgr 
and-branch coax plant 
work requires significa 
effort from cable opera 
it is critical that the up 

ctures 
itive in corn-
of other access 
el of capacity 
ding from tree-
o an HFC net-
t financial 
rs. Therefore, 
rades 
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• Dedicated medium (dedicated cop-
per pair): traditional telephony net-
works 
• Shared medium broadband net-
works: used for one-way broadcast 
signal distribution 

The traditional telephony network 
began using shared medium in its 
backbone applications initially and 
only most recently in its access net-
work. However, these shared-medium 
access networks have been limited to 
a handful of fiber-to-the-curb (FTTC) 

> 

LINE-

It's a Fiber World 
The amount of fiber in the hy-
brid fiber coax (HFC) network 
has been increasing continuous-
ly over the last 12 years from 5 
percent in fiber backbone archi-
tectures to 30 percent in AT&T 
Broadband & Internet Service's 
LightWire architecture. On the 
other hand, most if not all 
coaxial cable is being utilized 
for RF signal distribution to our 
customers or for powering net-
work components. 

This march of the fiber-optic 
cable deployment is aided by 
progress in digital and fiber-
optic component technologies 
as well as by declining costs of 
these technologies. We have 
chosen to take advantage of 
these new opportunities. 

While the fiber's penetration 
in system upgrades may not in-
crease much beyond what's been 
achieved through LightWire, 
there are opportunities in new 
builds and rebuilds. If labor in 
coaxial plant can be exchanged 
for labor in optical plant, deeper 
fiber deployment can bring ad-
ditional benefits of higher relia-
bility, easier manageability of the 
reverse path, and simplified 
mini node fiber design. Fiber-to-
the-curb (FTTC) or fiber-to-the-
home (FTTH) architectures 
could become economically vi-
able alternatives in these areas 
within the next decade. 

LIGHTVV IRE ARCHITECTURE 
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and passive optical network (PON) 
deployments. The economics of these 
architectures still are questioned by 
most network providers. 
The initial objective of the tradition-

al cable TV network was to provide 
TV service in areas with limited or no 
over-the-air broadcast signals. Eventu-
ally, other entrepreneurs realized the 
potential of the coaxial networks and 
created new programming sources 
that successfully competed with tradi-
tional broadcasters. These new pro-
gramming networks required 
additional bandwidth that was deliv-
ered by the traditional broadband 
technologies that evolved from vacu-
um tube-based actives to silicon-based 
discrete and hybrid amplifiers. 

Forward bandwidth 
Expansion 
To meet the demand for a richer en-

tertainment offering, bandwidth in the 
coaxial networks has expanded expo-
nentially over the last 35 years, in-
creasing from 200 MHz in the 1960s 
to 860 MHz today. 
This bandwidth expansion was fa-

cilitated by the progress in RF active 
device technology. Although this 
progress was significant, the techno-
logical advances in RF actives alone 
without changes in coaxial system ar-
chitectures would not result in match-
ing the increased demand for 
bandwidth. If not for the fiber-optic 
transport systems, the expansion of 
the areas served by the same headend, 
as well as the increased number of ac-
tives per mile of plant, would lead to 
extremely long cascades of active and 
passive components (detrimental to 
the network reliability). 
The progress in optical components 

allowed for the first wide application 

of this technology in analog frequency 
division multiplexing (FDM) cable TV 
systems in late '80s. It was used to 
shorten amplifier cascades in the opti-
cal backbone configuration. Over the 
years, the performance of the technol-
ogy improved from: 
• Carrier-to-noise ratio (C/N) of 51 
dB, composite triple beat (CTB) of - 
65 dBc, and composite second order 
(CSO) of -65 dBc for 5-7 dB fiber 
loss in 1,310 nm window, to 
• C/N of 54 dB, CTB of -71 dBc and 
CSO of -66 dBc for fiber links of 10-
13 dB loss in 1,310 or 1,550 nm 
wavelength windows. 

This improvement in reach and per-
formance allowed for feeding small 
pockets of subscribers and for head-
end consolidation without perfor-
mance compromise. 

Despite all of these advantages, the 
deployment of this technology in-
creased significantly only after the 
growing demand for two-way and in-
teractive services forced a segmentation 
of the broadcast tree-and-branch archi-
tecture into smaller pockets of cus-
tomers. These customers then shared 
the same medium and bandwidth in 
the forward and reverse directions. 
Although shortened cascades and 

smaller failure groups in the coaxial 
section of the new hybrid fiber/coax 
(HFC) network improved its reliabili-
ty, the headend consolidation led to 
large groups of subscribers being fed 
by long runs of high-count fiber-optic 
cables. 

Engineers remedied this situation 
by designing redundant routes and de-
ploying equipment deeply into the 
network. This requirement for redun-
dancy has been fulfilled by the 
progress in dense wavelength division 
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Deep Fiber 
Reduces Costs 
Oleh Sniezko and Xiaolin Lu 

The main goal of the upgrades has been to evolve the infra-
structure from a broadcast-type tree-and-branch plant to a bidi-
rectional, high-capacity, and reliable network ready to deliver 
advanced telecommunications services. This type of upgrade 
would not be possible without fiber-optic technology. Fiber op-
tics enabled engineers to: 
• Simplify the architecture by shortening cascades of active and 
passive components in the coaxial network 
• Provide route and equipment redundancy deep 
into the network 
• Provide substantial bandwidth expansion for emerging 
two-way services 

Where we started 
Modern telecommunications networks evolved from two dif-

ferent directions: > 



Much 

There is little doubt that the 

cable TV industry has be-

come a telecommunications 

industry. However, to sup-

port new services, the coaxi-

al networks had to be 

upgraded to increase their 

forward bandwidth, improve 

their reliability and provide 

two-way capability. Fiber-

optic technology has been es-

sential in this transformation 

and will continue to play an in-

creasingly important role. 
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for a consortium known as Open-
CAS. "We thought it could benefit 
the industry by a number of vendors 
getting together and working to cre-
ate interfaces that increased the level 
of interoperability, as well as make 
sure that those interfaces are well 
targeted for the new services that are 
rolling out," he says. In particular, 
DiviCom is exploring video-on-de-
mand (VOD) applications. 

Carlucci describes OpenCAS as 
complementary to OpenCable. In No-
vember, OpenCAS submitted a set of 
open cable standards to the SCTE. 
The OpenCAS specifications are based 
on DVB SimulCrypt technology but 
modified for North America. 

In that light, DiviCom's partnerships 
in the interops make sense. For in-
stance, Mindport's Director of Market-
ing Joe Zaller says his company 
helped create SimulCrypt, even con-
tributing key intellectual property. 
"We consider ourselves an open sys-

tems player," says Henry Walton, Na-

graVision's vice president for market-
ing in North America. "So anyone who 
operates in the DVB space, we can 
plug and play with those providers." 
"We are working with DiviCom be-

cause they are the perfect partner," 
says SCM's Vantalone. "They are pro-
viding something open to everybody 
on the headend, and we are providing 
a module platform open to everybody 
on the client side." 

Down to the wire— 
And beyond 
Only OpenCable participants with 

digital systems deployed are bound by 
the July 1 deadline. Absent such de-
ployment, the market entrants can 
weigh first-mover advantage against 
technical design goals. "If this module 
is ready in July, that's OK, but if 1 
need one more month or two more 
months to finish it, I'd prefer to take 
the time and hit the market with the 
right product," says Vantalone. 
As for the established players, will 
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they meet the July 1 deadline? As of 
this writing in April, In-Stat's Paxton 
expects some big announcements, 
perhaps to explain partial compliance, 
at the National Cable Television Asso-
ciation's annual convention in New 
Orleans in May. 
"They can hardly ignore the issue, 

and that's as good a time as any" he 
explains. 
Others are less skeptical. "PODs 

have been ordered by all the major 
MS0s, and hosts are probably going 
to be ordered pretty soon," says Mo-
torola's Sakuma. Retail availability 
"just depends on where the first sys-
tems are that start supporting the 
POD-host deployment." 

"We'll be there," says S-A's Bagley, 
who already is looking beyond the 
July deadline toward the new com-
petitive landscape. "Obviously, 
there's still a long way to go even 
once we make it because we'll have 
minimal functionality to what we've 
agreed to within the OpenCable 
process, and so that will have to be 
built over time." 
OpenCable manager Zimmerman 

also takes a long-range view. 
"Certification waves will continue 

indefinitely for OpenCable, similar to 
what DOCSIS has done," he explains. 
"The first two waves will be prior to 
the July 1 date, but then we'll have an-
other wave beginning in July and a 
couple more through the year." 

In other words, it's just another 
milestone. 

Forrester analyst Rhinelander, the 
under-whelmed set-top prophet, 
puts OpenCable in perspective this 
way: "It's kind of a baby step for the 
industry, but it's an important baby 
step." By implication, the cable in-
dustry is moving beyond crawling to 
walking, and may eventually reach 
running speed. CT 

Jonathan Tombes is deployment editor 
for "Communications Technology" He 
can be reached via e-mail at 
jtombes@ph illips. com . 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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are promising products that enable 
those new services. Until then, how-
ever, the mere presence of new man-
ufacturers is perhaps OpenCable's 
most striking outcome. 
"The markets were enormous as 

long as you didn't focus on the U.S.," 
says Zenith's Nowakowski, describing 
life before OpenCable. Zenith partid-
pated in the second interop as a host 
device manufacturer. Apart from in-
cumbent players S-A and Motorola, 
other host manufacturers that partici-
pated in the interops are Philips, Sam-
sung, Microsoft and Panasonic. 
Jeroen Brouwer, product manager 

for Philips' digital set-top box, says his 
firm has focused in the interops on 
ensuring that Philips' set-tops can 
work with S-As PowerKEY and Mo-
torola's DigiCypher POD modules. 
Philips also has its own POD module 
in the works. 
"We have a lot of experience in Eu-

rope with digital video broadcasting 
(DVB) systems, and within DVB you 

> Getting the Gear 

For more information on point of deployment (POD) modules, 
contact the following manufacturers: 

Motorola Mindport 
(215) 323-1492 (858) 618-4878 
www.motorola.com www.mindportusa.com 
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(310) 967-7770 
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NDS 
(949) 725-2500 
www.ndsworld.com. 

Scientific-Atlanta 
(770) 236-5866 
www.sciatl.com 

SCM Microsytems 
(408) 370-4888 
www.scmmicro.com 

have, of course, the DVB common in-
terface," says Brouwer. "That concept 
is quite similar to the POD module." 
SCM Microsystems, an international 

provider of conditional access (CA) 
for digital services, has partnered with 
Mindport, NagraVision and NDS to 
provide form factors for their CA 
technology. "With 90 percent of the 
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European market, we know very well 
what is a renewable conditional access 
module," says Luc Vontalone, SCM 
vice president for worldwide business 
development. 

Mindport's play into this market 
comes through 1rdeto Access, tradi-
tionally the R&D lab of parent compa-
ny M111, a global pay media operator. 
NagraVision is a Swiss-based company 
with more than 11 million digital 
smart cards in use worldwide. NDS is 
headquartered in the United Kingdom, 
where some 15 million viewers of pay 
TV use its technologies. They all use 
the DVB open SimulCrypt standard. 

Headend maneuvers 
While Motorola and S-A are devel-

oping complete CA systems, includ-
ing POD module and headend 
solution, Mindport, NagraVision and 
NDS are taking another approach. In 
the interops, they have demonstrated 
CA via a common interface on a Di-
viCom (soon to become part of Har-
monic) headend. 
DiviCom is a leading advocate for 

open CA at the headend. In December 
in Jacksonville, Fla., MediaOne 
launched the first U.S. open cable 
platform, using DiviCom digital head-
ends, Philips set-tops and Canal+ mid-
dleware. The open-access architecture 
allows operators to mix and match 
components and potentially deliver 
more innovative services. 
John Carlucci, a principal engineer 

for DiviCom, says that the 
Jacksonville project became the seed 
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Internet content 

Video content 

Other content 

OCI-N 

Headend • 
Application 
environment 

Middleware 

Supporting hardware 
and software 

OpenCable device 

im specifications for hardware ele-
ments. The middleware solution will be 
released in OpenCable's second phase, 
during the second half of this year. 
The interim specs include unidirec-

tional functional requirements, bidi-
rectional functional requirements, 
unidirectional terminal requirements, 
OpenCable network interface (OCI-N) 
and host POD module interface (OC!-
C2). The interface between host and 
digital consumer device (OCI-C1) is 
referenced in the functional require-
ments and defined according to 
DVS194, a Society of Cable Telecom-
munications Engineers standard. 

lnterops to certification 
To date, CableLabs has organized 

three "interops," where vendors come 
together to test equipment. The first 
was in August at CableLabs' headquar-
ters in Louisville, Colo., the second in 
December in Los Angeles (coinciding 
with the Western Cable show), and 
the third in March, again in Louisville. 

"Basically, we've had the require-
ments out, and people were building 
to requirements," says Paul Zimmer-
man, CableLabs systems integration 
manager. "As everybody is building in 
parallel, the goal of CableLabs is to fa-
cilitate these lnterop events, to bring 
everyone together, to make sure that as 
people build and interpret these specs, 

everyone is doing it the same way" 
At the December interop, there were 

reportedly differences of interpreta-
tions in the use of address lines, bit 
rates and some commands. The latest 
Interop raised new questions, but 
Zimmerman says that over the first 
quarter, participants made "consider-
able progress." Besides, he adds, "The 
whole purpose of the interop is to 
identify issues like this, so frankly, it 
would be a failure if we didn't." 
Work has extended outside the in-

terops, such as in weekly phone con-
ferences among the participating 
engineers. "We're reviewing the specs 
and writing Engineering Change Re-
quests (ECRs), basically a change no-
tice to reflect those new understandings 
as we develop them in this process," 
says S-As Bagley. In this process, an 
ECR becomes an Engineering Change 
Order (ECO), and then an Engineer-
ing Change Notice (ECN) once ap-
proved by the entire organization. 
So what's left to discuss? "I would 

say that in general that the one big 
issue that's still left up in the air has 
been copy protection," says Bagley, 
"but 1 think we've pretty much gotten 
that nailed." 
Ready or not, the first of two six-

week certification waves began on 
April 10. The second began on May 
22, scheduled to close just prior to 

July 1. Modeled after CableLabs' Data 
Over Cable Service Interface Specifica-
tion (DOCS1S) project, the waves con-
sist of three phases: a one-week dry 
run of informal testing, four weeks of 
official testing, and a final week in 
which the certification board reviews 
the test results. 

Another outcome: 
New players 
CableLabs Senior Vice President of 

Advanced Platforms and Services Don 
Dulchinos says that the OpenCable ef-
fort has three goals: diversify equip-
ment supply, enable retail distribution, 
and extend the cable platform to en-
able new services. 

Dulchinos says the FCC mandate 
explains only part of the retail goal— 
the other reason being to meet compe-
tition that is already in the market. He 
emphasizes the goal of extending 
cable, especially the TV platform. 

"That's really where the upside is in 
all this," he says. "Without OpenCa-
ble, we would still have an active digi-
tal video deployment, and that is 
going on and will continue to go on, 
but what OpenCable gives you in 
terms of upside is this new layer of 
services that we've never done before." 
To some extent, these three goals 

are interrelated. Manufacturers 
entering the cable space, for instance, 
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Reasons for concern 
One reason tor continuing concern 

over the schedule is that OpenCable 
participants initially set a September 
2000 deadline. The FCC's June 1998 
Report and Order (R&O), which im-
plemented section 304 of the 1996 
Telecommunications Act, moved that 
goal up by three months, but included 
the original interim milestones. 
The accelerated schedule has made 

compliance a closer call, leading some 
to doubt that industry participants 

"The whole purpose of 
the interop is to 
identify issues like this, 
so frankly, it would be 
a failure if we didn't." 

—Paul Zimmerman, CableLabs 

will make it. "They're up against a 
deadline that, in my opinion as an an-
alyst, they're not going to meet," says 
Mike Paxton, a senior analyst with 
Cahner's In-Stat. 
"And this isn't just a deadline—it's 

law," Paxton adds. "They're going to 
have to be very sensitive about how to 
handle this whole situation so they 
don't get in trouble with the FCC and 
with Congress." 
Meeting the deadline may become a 

matter of interpretation. "The technol-
ogy vendors have a bit of a different 
definition perhaps than the MSOs of 
compliance," says Bedgood. The key 
word, says Paxton, will be "availabili-
ty," which could denote either retail 
shelves or demo model. 
OpenCable participants say that 

nontechnical issues complicate the 
picture. "There are huge revenues in-
volved," says Victor Nowakowski, di-
rector of strategic planning and 
advanced development engineering for 
Zenith. "There are MSOs that don't 
want to change their headends. 
There's a couple of major vendors here 
in the U.S. that really have deployed 
an awful lot of equipment. An open 
standard just increases expenses and 
costs for certain MSOs." 
The perception that momentum is 

battling inertia lingers. Forrester Se-

nior Analyst Tom Rhinelander, who 
foresees digital set-tops defining the 
TV space over the next three to five 
years, calls the current OpenCable ini-
tiative "a first and half-hearted effort." 

Legal and technical 
Background 
The 1996 Telecommunications Act 

stipulated that cable subscribers be 
able to purchase their own equipment. 
Competition in the set-top market, in 
turn, required making equipment that 

could work in sys-
tems using different 
security mecha-
nisms and signaling 
protocols. POD 
modules became 
the conceptual so-
lution to the prob-
lem of separating a 
set-top's security 

from nonsecurity functions. 
The FCC's R&O initially required 

operators to separate the security 
functions in digital devices and the 
analog portion in both analog-only 
and hybrid boxes. On reconsideration, 

the FCC dropped the requirement on 
analog-only set-tops. CableLabs has is-
sued an optional specification for an 
analog interface for hybrid boxes, but 
has focused on digital set-tops. 
A relatively easy issue was settling 

on the Personal Computer Memory 
Card International Association (PCM-
CIA) form factor as the module's phys-
ical shape. That form, of course, also 
determines design for set-tops, or host 
devices. OpenCable refers to host de-
vices because the POD module could 
go into a set-top box or something 
else, such as an integrated TV set. 
More difficult has been specifying 

how set-top portability will work. The 
OpenCable Interop (OCI) process iden-
tifies interfaces as being needed at four 
points: between the POD module and 
host (OCI-C2); between an OpenCable-
compatible headend and host (OCI-N); 
between the host and a digital consumer 
device (OCI-C1); and within the host 
between applications and any operating 
platform or system software (middle-
ware). (See Figure 1 on page 180.) 
At press time, CableLabs had released 

five POD-related OpenCable 1.0 Inter-

LINE 

Methodical, Inclusive and 
Roughly On-Schedule 
The Federal Communications Com-
mission mandated that cable opera-
tors with digital systems deployed 
make removable security devices 
available to customers who want to 
buy retail set-top boxes by July 1. 

CableLabs' OpenCable initiative 
decided upon a point of deploy-
ment (POD) module using a Per-
sonal Computer Memory Card 
International Association (PCM-
CIA) form factor, issued hardware 
specifications to enable manufac-
turing, and has overseen a series of 
interop events designed ensure 
common interpretations of specifi-
cations and interoperability of 
POD modules, host devices (set-
tops and integrated TV sets), and 
headends. In April, OpenCable 
began the first of two six-week 
certification waves, the second of 

which is scheduled to end June 30. 
Multiple systems operators 

(MSOs) covered by the mandate 
have placed orders with their key 
vendors, Motorola and S-A, and 
expect delivery within the required 
timeframe. Meanwhile, other man-
ufacturers are entering the emerg-
ing U.S. POD module market. 
These include SCM Microsystems, 
Mindport, NagraVision, and NDS. 
DiviCom is providing them open 
conditional access (CA) at the 
headend. 

Whether OpenCable proves to 
be as revolutionary as some predict 
will take time to tell. For now, the 
process itself appears methodical, 
inclusive, and roughly on (if not 
quite ahead of) schedule. Compli-
ance with the July 1 deadline may 
become matter for interpretation. 
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Make Way for 

PODs 
The July 1 Deadline 

Approaches 
By Jonathan Tombes 

Operators are expectant, manufacturers cau-

tiously optimistic, and some analysts skeptical 

about whether CableLabs' OpenCable project 

can meet the July 1 retail market deadline for 

point of deployment [POD] modules. CableLabs 

itself says the schedule holds. Meanwhile, he 

initiative continues to transform the indust 

especially by opening it to new players.  

The deadline comes from the Federal Communica-
tions Commission, which mandated that cable 
operators with deployed digital systems make re-
movable security devices available to customers 
who want to buy retail set-top boxes. As such, the 
mandate affects numerous multiple systems oper-
ators (MS0s) and vendors of cable equipment. 

Cautious optimism 
"We'll have PODs available from Scientific-

Atlanta and General Instrument (now Mo-
torola), and expect a few before July 1," says 
Jim Chiddix, Time Warner Cable's senior 
vice president for engineering. 

"I can tell you that we're working very 
closely with both of our technology ven-
dors to determine if that's going to be the 
case," says Charter Communications 
Vice President of Digital Services Powell 

Bedgood. "We know that there are still 
and obstacles that we have to get thro 
resources and equipment management 
is to be compliant by July 1." 
Manufacturers are measuring their 

all, OpenCable has only just begun th 
process. While not directly under the 
date, manufacturers are linked to the 
purchase orders and what Bedgood ca 
scheduling interface." 
"The customers have placed orders 

that's the key thing," says Julius Bagle 
neer for S-A. "We'll be delivering agai 
ders, or at least some of those orders, i 

"It's tight, but we're hitting all our 
says Dwight Sakuma, a marketing m 
Motorola. "At this point, we have no 
seeing we will have POD modules re 
July 2000 rollout." > 
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and comprehensive software. Even complex test 
routines can be run by almost anyone. 

Introducing the Model CTS 
  from RDL. The CTS automatic 

distortion measurement 

III li_1111 system solves the problems 
CATV designers have always 

faced: poor repeatability, sluggish measurement 
speed, inflexible frequency plan coverage, and 
spotty automation. 

The CTS performs CTB. CSO, cross-
modulation, and C/N measurements in 
just minutes -- with no operator involve-
ment -- that take our competitors hours 
with hands-on help. The CTS measure-
ment results will be within -±0.5 dB 
today and every day. And unlike every 

other distortion test solution, the CTS 
measures performance according to 
virtually any frequency plan - no more 
creative data interpretation. It's also 
incredibly easy to use, thanks to its 
familiar "Windows" operator interface 

ur distortion meas re-
ent system probab y 

gets the job done th 
same way it has for the 
last 15 years... slo‘ ly, 
with a little tweakii g, 
a lot of time, and res lts 
that vary with the ph e 

of the moon. 

ut it works. 

ell, now there's a better w Y. 

All this adds up to dramatically increased throughput 
in production test - and significant cost savings as well. 
To find out more, call RDL today at (610) 825-3750, 
or visit our web site at rdl-instrumentation.com. 

Features RDL's CTS 
Best 

Commercial 
Solutions 

Best 
Homebrew 
Technique 

Measurement speed 1 
Less than 
2 minutes > 1 hour >2C minutes 

Measurement-to-measurement repeatability ± 0.5 dB ± 2 to 4 dB ± 2 to 4 dB 

Day to day repeatability ±0.5dB ±2to4dB ±2to4dB 

System to system ±0.5dB ±3to7dB ±2to4dB 

Included frequency plans 

NTSC Yes 

Maybe Up to you 
CENELEC Yes 

PAL-A, PAL-B, PAL-I, PAL-G Yes 

SECAM Yes 

... or any other frequency scheme Yes 

Windows interface Yes No Up to you 

Automatic data logging Yes Semi 
Yes... 

write 
if you 

software 
1. All seven tests (CM, 4 CS0s, C/N, and )(MOD) performed on any nine channels. R Frequency Generation 

and Noise Measurements 
INC. for Critical Applications 

7th Ave. & Freedley St., Conshohocken, PA 19428 
Telephone: 610-825-3750 Fax: 610-825-3530 

www.rdl-instrumentation.com 
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witching and control products. 

THE DISTRIBUTOR 
THAT MANUFACTURES 

CUSTOM FIBER OPTIC PRODUCTS 

Angled & Ultra 
Patchcord Experts 

Custom Cable 
Manufacturer 

Fiber Optic 
Test Equipment 

HIM MUUMUU SALES, INC. 
1-800-5000-FIS 1-800-5000-347 

161 Clear Road Oriskany, N.Y., 13424 
Tel:315-736-2206 • Fax:315-736-2285 
Website:www.fiberinstrumentsales.com 
E-Mail: info@fiberinstrumentsales.com 

sweep transmitter's front panel display. 
So, when you make an adjustment in 
the field, you can see what's going on 
at your headend "X level" test point— 
while you're in the field. 

I'm familiar with equipment from 
Calan (Agilent), Trilithic and Wavetek 
Wandel Goltermann that does this. 
Some of the available equipment has 
forward sweep capability, so the for-
ward and reverse plant can be swept 
at the same time. Furthermore, head-
end units from the three manufactur-
ers mentioned support multiple field 
units for use in larger systems where 
several sweep technicians are doing 
reverse alignment simultaneously. 
When you've performed your initial 

reverse alignment, it's time to evaluate 
the severity of ingress reaching the 
headend. This is impossible to do in 
an improperly aligned system because 
what you see in the headend doesn't 
necessarily reflect what's really going 
on in the field. After alignment has 
been completed, then and only then 
can you make a decision about 
whether tools such as high-pass filters 
will be necessary to combat drop-re-
lated ingress problems. 
Ongoing system reverse sweeping 

will keep frequency response-related 
problems under control, minimizing 
the possibility of group delay affecting 
upstream data carrier bit error rate 
(BER). Proper system alignment also 
will ensure optimum operation of 
two-way technology such as impulse 
pay-per-view (IPPV), cable modems, 
telephony and status monitoring. 

The section of this article about un-
derstanding unity gain was adapted 
from an article that originally ap-
peared in the June 1999 issue of sister 
publication International Cable. CT 

Ron Hranac is consulting systems engi-
neer for Cisco Systems' Service Provider 
Engineering group. He also is senior 
technical editor for "Communications 
Technology." He can be reached via e-
mail at tbranac@aol.com. 

Did this article help you?Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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The Test and Measurement legend continues... 
The Emmy-winning technology in the VTM-300 

multi-format on-screen monitor is the most cost-effec-
tive assurance of quality in the industry today. The 
300 Series continuously evaluates active video and 
audio and reports, in real time, any noncompliance. 

Features include: 

• Waveform, Vector, Picture, Audio - 
all on a single XGA display 

• 601, CAV, Composite (WISC/PAL) 

• Analog, AFS/EBU and embedded audio (optional) 

• Multiple waveforms 

• Multiple line selects 

eit) 

Based on Emmy.winning 
VTM.200 design 

• Multiple cursors 

• Unattended signal quality 
verification 

• Time and date stamp 

• Timecode input with 
display 

• User-definable alarms 

• Maintains an alarm log 

• Auto Frame Capture 
(optional) 

• XGA loop and by-pass 

When networked and using the optional WS-300 
Remote Alarm Monitor and Control Software, the 
VTM-300 Series is the perfect solution for unattended 
signal quality monitoring of multiple sites. 

• Satellite uplinks/downlinks 

• Remote transmitter sites 

• Tape-to-tape and tape-to-server transfers 

• NIE digitizing and rendering 

• Network and remote feeds 

• Studio-to-transmitter link (SU) 
• Any television system node that requires quality 

analysis of video, audio, and time code parameters 

For more information on the VTM-300 Series call one 
of our sales engineers at 1-800-800-5719 or visit our 
web site at www.videotek.com. 

Premium Quality, Intelligent Design, 

Total Value... That's Videotek. 

VIDEOTEK 
(0) 

Five Year Warranty 

A Zero Defects Company IS0-9G01 Certified 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: 800-800-5719 610-327-2292 Fax: 610-327-9295 
Visit us on the Worldwide Web: www.videotek.com 



point is at or near the diplex filter or 
downstream output port, then the 
amp's "Output test point" loss is all 
that must be added to the desired 
input to determine the sweep transmit-
ter level. If the reverse test signal inser-
tion point is at, say, the reverse gain 
stage input, you definitely will need to 
know the amp's internal losses. 

Set your reverse sweep transmitter 
to the correct level for the particular 
amplifier being aligned (amplifier A in 
Figure 4) and connect it to the amp's 
reverse test signal insertion point. If 
unity gain exists, this should result in 
the correct reverse amp output level, 
and the correct input level at the node, 
which will yield the correct output 
level at the headend reverse receiver, 
and, of course, the same level at your 
"X level" test point as when you 
aligned your optical path. If the "X 
level" test point signal level is wrong, 
install the appropriate pad and equaliz-
er at reverse amp A's output. This will 
give you the correct level at the node 

input, which will provide the correct 
"X level" test point signal level. 

Lather, rinse, repeat 
Now move on to amplifier B (Figure 

4) and repeat the process used for am-
plifier A. Depending on your system 
design, the amplifiers may not be 
identical. Many systems use a combi-
nation of single output amplifiers 
such as line extenders and multiple 
output amplifiers. Multiple output 
amplifiers have higher internal losses 
than single output amplifiers, a con-
sideration when setting reverse sweep 
transmitter levels to accommodate an 
internal unity gain reference point. If 
you use an external unity gain refer-
ence point, this may or may not be an 
issue, depending on where the reverse 
test signal insertion point is located. 

Set up your reverse sweep transmit-
ter for amplifier B's configuration and 
connect it to the amp's reverse test sig-
nal insertion point. If unity gain exists, 
this will result in the correct reverse 

MEGA HERTZ 
Established 1975 

Clean up that Headend!! 

REDUNDANT POWER SUPPLY 
(POWERS 16 LNB's) 

12 CHANNEL 
POWER DIVIDER 

"CALL US FOR ALL YOUR SATELLITE POWERING, 
ROUTING AND CONVERSION PRODUCTS" 

DENVER, CO 
303-779-1717 
303-779-1749 FAX 
www.megahz.corn 

SAVANNAH, GA ST.LOUIS MO PHOENIX, AZ 
OCALA, FL HURST, TX PORTLAND, OR BUTLER, PA 

800-922-9200 
"Unique" Products For the 21st Century! 

SCIE Cable-Tec Booth #1041 & 1047  

output from amplifier B, the correct 
input and output at amplifier A, the 
correct input at the node and output at 
the headend upstream receiver, and the 
proper headend "X level" test point sig-
nal level. If not, install the appropriate 
value pad and equalizer at the reverse 
output of amplifier B. This will give 
you the correct levels back through the 
system to the headend. Now go to am-
plifier C and do the same thing and 
continue working your way out from 
the node toward the end-of-line. 

Staying in touch 
Reverse alignment is a fairly 

straightforward process. But how can 
you know what the "X level" test 
point signal level is when you're out 
in the field? There are several ways. 
One tried and true method is to place 
a TV camera in front of the headend 
sweep receiver display and transmit 
the video from the camera down-
stream on an unused channel. You can 
carry a portable TV set tuned to the 
unused channel, where you can moni-
tor in real time what effect your re-
verse amp adjustments have back at 
the headend. If you're using a multi-
ple-carrier generator as your reverse 
test signal source, the headend equip-
ment can be a spectrum analyzer. This 
will allow you to see your test signals 
along with ingress and other interfer-
ence from the field. 
The TV camera/spare channel 

method is cumbersome but effective, 
and has been successfully used for a 
long time. But what if you don't have 
a spare channel available to transmit 
the camera's video? Well, you could 
station another tech in the headend to 
describe via two-way radio or cellular 
phone what the sweep receiver or 
spectrum analyzer display looks like, 
but this method really doesn't work 
well and isn't recommended. 
The best way is to use test equip-

ment designed for one-person opera-
tion. The headend sweep receiver takes 
what's shown on its front panel display, 
digitizes it and sends it downstream on 
a narrow-band telemetry carrier. The 
reverse sweep transmitter receives the 
downstream telemetry carrier and 
shows the headend information on the 
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A MPLIFIER BLOCK DIAGRAM 

External unity gain 
reference point 

Input 

test point 

••.c 

Internal unity gain 
reference point 

Reverse amplifier 
output test point 

Reverse amplifier 
input test point 

Ou put 
test point 

directional coupler's tap leg to the 
diplex filter and through the low-pass 
section of the diplex filter to the input 
of the reverse amp. 

Refer to the manufacturer's docu-
mentation to determine the total loss 
from the "Output test point" to the 
input of the reverse amp. If the amp 
has a 20 dB test point, then your 
sweep signal will have to overcome 
the test point's 20 dB of loss, plus 0.5 
dB to 1 dB diplex filter insertion loss, 
another 1 dB for the "Reverse amplifi-
er input test point" coupler through-
loss, and any loss associated with the 
reverse amp input attenuator. 
(A quick side note on reverse amp 

input attenuators: Many contemporary 
reverse amplifiers have this feature,' 
which is used for design purposes and 
to assist troubleshooting, but not for 
reverse sweep alignment.) 

In this particular example, the total 
loss from the "Output test point" to 
the reverse amp input is about 22 dB. 
In order to get +10 dBmV at the re-
verse amp input, your sweep trans-
mitter needs to be set to +32 dBmV. 
Keep in mind that I'm using hypo-
thetical numbers in these examples. 
Make sure that you use the actual 
numbers applicable to your system's 

amplifiers and test equipment. 
If your system policy is to use what 

I've marked as the external unity gain 
reference point, setting the reverse 
sweep transmitter requires knowing 
where in the amp's signal path the re-

verse test signal insertion point is. De-
pending on its location relative to the 
external unity gain reference point, 
you may or may not have to consider 
the amp's internal losses. 

If the reverse test signal insertion 

LINE 

Align the Return 
You've just completed alignment of 
your upstream fiber links and are 
ready to tackle the coax plant. 
You've got your sweep gear ready 
to go, have a handy selection of 
pads and equalizers, a couple 
replacement reverse amplifier 
modules just in case, and are head-
ed out to begin tweaking the sys-
tem's amplifiers. 

Before you pop open the first 
amplifier's cover, make sure you 
have a firm grasp of one of the 
most important fundamentals of 
coax plant operation: unity gain. 
This concept is critical to the 
proper operation of both the for-
ward and reverse path. 

As with fiber link alignment, 
proper coax plant alignment re-

quires a good working relationship 
with the amplifier manufacturer 
and access to equipment docu-
mentation. The latter will help you 
determine how to set reverse 
sweep transmitter operating levels 
relative to either internal or exter-
nal unity gain reference points. 

Starting at the first amplifier out 
of the node, make appropriate ad-
justments to get correct levels at the 
headend "X level" test point. Move 
to the next downstream amplifier 
location and repeat this process, 
then continue working downstream 
to the end-of-line amplifier. Reverse 
alignment is fairly straightforward, 
and using test equipment available 
from one of several manufacturers 
can in many cases make this a one-
person process. 
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COAXIAL PLANT ALIGNMENT 

Optical node 

Downstream receiver 

Two-way amplifier 

Upstream transmitter 

A 

Coaxial cable 
----------

Two-way amplifier 

Coaxial cable 

Two-way amplifier 

span BD did not exist and the direc-
tional coupler were not there, then an 
input. attenuator and equalizer could 
be used at amplifier B to compensate 
for span BC. However, because the 
input to amplifier B gets its signals 
from both spans BC and BD, it's neces-
sary to install attenuators and equaliz-
ers at the outputs of amplifiers C and 
D in order to get the correct input lev-
els at amplifier B. Otherwise, you 
could install an attenuator and equaliz-
er at amplifier B's input to compensate 
only for span BC or BD, but not both. 
Unity gain is an important concept 

that applies to the forward and reverse 
paths of every properly operating 
cable system. Without it, network per-
formance will be marginal at best. 
Unity gain starts in the network de-
sign process and continues through 
equipment installation, alignment, and 
ongoing operation and maintenance 

Step by step 
As I mentioned in the March article, 

proper alignment of the reverse coax 
plant begins at the node. Once the op-
tical path has been set up and a head-
end or hub site "X level" test point 
established, then it's time to tackle the 
amplifiers in the distribution network. 
(If you're confused about the "X level" 
test point, refer to the previously men-
tioned March 2000 CT article.) As-
suming you've got the node itself 
correctly aligned, the next place you 
go is to the first downstream amplifier 
location out of the node. 

In some systems, this amplifier may 
be located adjacent to the node and is 

sometimes referred to as the launch 
amplifier (amplifier "A" in Figure 4). 
Other systems may use nodes that 
have the launch amplifier built into 
the same housing as the node. In ei-
ther case, the launch amp is where 
you begin when setting up the coax 
plant's reverse path. 
As was the case with optical equip-

ment alignment, you'll need to have a 
good working relationship with the 
amplifier manufacturer and have ap-
plicable documentation on hand. In 
particular, you'll need detailed block 
diagrams that show amplifier signal 
flow. (See Figure 5 on page 170.) This 
will help you establish the necessary 
reverse test signal input levels for each 
type of amplifier used in the network 
and determine the amp's reverse test 
signal insertion point. 

Aligning return amps 
When it comes to aligning a sys-

tem's reverse amps, there are two 
schools of thought on setting reverse 
test signal levels. One method defines 
the reverse path unity gain reference 
point as the input to the reverse am-
plifier module or gain stage. This is 
marked "internal unity gain reference 
point" in Figure 5. The other has the 
unity gain reference point at either the 
reverse input to the amp housing (the 
downstream output connector) or per-
haps the diplex filter and is marked 
"external unity gain reference point" 
in Figure 5. 
There are pros and cons to each 

method, but the latter method is rec-
ommended by several amplifier manu-

facturers. Make sure you understand 
which one is preferred in your system 
and stick with it throughout the am-
plifier alignment process. 

Let's first look at the use of an inter-
nal unity gain reference point. Assume 
you want your reverse test signal level 
to be +10 dBmV at that point. At what 
level should your reverse test signal 
source (that is, reverse sweep trans-
mitter) be set in order to get +10 
dBmV at the input to the reverse gain 
stage? For that matter, where do you 
connect your reverse sweep transmit-
ter to the amp? 
Study Figure 5 for a moment. At 

first glance, you might be tempted to 
connect your reverse sweep transmit-
ter to the "Reverse amplifier input test 
point." If you look closely at the fig-
ure, though, you'll see that that partic-
ular test point is a directional 
coupler-type test point. In that exam-
ple, the directional coupler test point 
is for measuring the input level to the 
reverse gain stage, not for reverse 
sweep injection. If that particular test 
point were a resistive-type rather than 
a directional coupler-type, then it 
could be used for reverse sweep injec-
tion. See the value in having good 
documentation? Had you connected 
your reverse sweep transmitter there, 
the sweep signal would have gone 
downstream, not into the reverse amp. 

In this instance, a far better place to 
connect your reverse sweep transmit-
ter is the amplifier's "Output test 
point" shown on the far right side of 
Figure 5. Inserted there, the reverse 
sweep signal will pass through the 
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only 4 dB of loss at 30 MHz, requiring 
an 11 dB output attenuator at amplifi-
er B. (Yes, modern reverse amplifiers 
have the attenuators and equalizers in-
stalled at the amplifier outputs; read 
on to see why.) This will provide 15 
dB of total loss in span AB, which is 
numerically equal to amplifier B's 15 
dB of gain. Thus, amplifier B's +20 
dBmV input is equal to the +20 dBmV 
upstream output of span AB, which is 
also the input to amplifier A. Here, 
unity gain exists for the combination 
of span AB and amplifier B. 
Span BC includes a combination of 

cable and passive loss totaling 5 dB. 
This requires a 10 dB output attenua-
tor at amplifier C to give the desired 
overall 15 dB of loss. Now the gain of 
amplifier C and loss of span BC are 
numerically equal, and amplifier C's 
+20 dBmV input is equal to span BC's 
+20 dBmV upstream output. 
Span BD has 8 dB of passive device 

loss and only 2 dB of cable loss, re-
quiring a 5 dB output attenuator at 
amplifier D. This makes the gain of 
amplifier D and loss of span BD nu-
merically equal (15 dB), and amplifier 
D's +20 dBmV input equal to span 

BD's +20 dBmV output. Here, too, 
unity gain exists. For all of the reverse 
amplifiers shown in Figure 3, one ob-
jective is identical signal levels at the 
unity gain reference points, in this 
case the amplifier inputs. 
Why are attenuators and equalizers 

located at the reverse amplifiers' out-
puts? Well, they could be at the inputs 
if there were no network splits or 
branching. An input attenuator and 
equalizer would work just fine at am-
plifier A instead of the output of am-
plifier B because of the direct signal 
path from amplifier B to A. Likewise, if 
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FUNDAMENTAL FORWARD PATH UNITY GAIN 

Amplifier A 
Amplifier A output 
(span AB input) 

Amplifier B 

Span AB 

Amplifier B output 
(span BC input) 

Amplifier C 

Span BC 

Amplifier C output 
(span CD input) 

Amplifier D 

Span CD 

Amplifier D output 
(next span input) 

equal to the total loss of the cable and 
passive devices immediately upstream 
from that amplifier. This concept is 
known as unity gain, and is still a crit-
ical parameter in modern cable system 
design and operation. 
The term unity gain is based on the 

fact that in a properly designed sys-
tem, the loss in the cable and passive 
devices comprising the span immedi-
ately upstream from an amplifier is 
exactly offset by the gain of the ampli-
fier, resulting in unity or no net gain. 
When forward path unity gain ex-

ists, the input signal level to a given 
span of cable will equal the output 
signal level of the amplifier immedi-
ately following that span of cable. 
(There are occasional exceptions—for 

dBmV, then the input to the second one 
will be +9 dBmV. The second amplifier's 
output will be +31 dBmV. The input to 
the third amplifier will be +8 dBmV, and 
its output +30 dBmV. By the time we get 
to the 10th amplifier in cascade, the 
input level will be +1 dBmV and the 
output +23 dBmV. (JN performance will 
be quite bad in this hypothetical system. 

Figure 2 (on page 166) shows a de-
tailed example of forward path unity 
gain, and assumes a cascade of identi-
cal amplifiers, each with 22 dB of 
gain. The output of amplifier A, which 
also is the input to cable span AB, is 
+32 dBmV. Span AB has 22 dB of loss 
at 750 MHz, which results in +10 
dBmV input to amplifier B. Because 
amplifier B has 22 dB of gain, its out-

"Cable TV network performance 
is a delicate balance between 
noise and distortion." 

instance, the transition from a bridger 
to a derated line extender.) Figure 1 
shows a cascade of four identical am-
plifiers. In that example, unity gain 
exists when the input to span AB 
equals the output of amplifier B, the 
input to span BC equals the output of 
amplifier C, the input to span CD 
equals the output of amplifier D, and 
so on. This also defines a system's 
unity gain reference point, something 
I'll get back to in a moment. The bot-
tom line: If unity gain is not observed, 
performance will quickly deteriorate 
to unacceptable conditions. This is es-
pecially true in long amp cascades. 

Fur example 
Just to emphasize the importance of 

unity gain, imagine a cascade of 10 
identical amplifiers, each with 22 dB of 
gain. However, let's assume the loss be-
tween each amplifier is 23 dB. If the 
output of the first amplifier is +32 

put will be +32 dBmV if a 0 dB input 
attenuator is used. (I'm leaving equal-
izers out of this discussion to keep 
things simple.) Here we clearly can 
see that unity gain exists because am-
plifier B's 22 dB of gain is numerically 
equal to span AB's 22 dB of loss. As 
well, the +32 dBmV input to span AB 
is equal to amplifier B's +32 dBmV 
output. So far, so good. 
Span BC has a combination of cable 

and passive loss. The directional cou-
pler's insertion loss is 2 dB, and the 
cable loss is 14 dB, for a total of 16 
dB. Span BC's loss obviously does not 
equal the gain of amplifier C, so it's 
necessary to install a 6 dB input atten-
uator at amplifier C. Now the total 
loss does equal 22 dB, which is offset 
by the 22 dB gain of amplifier C, and 
the +32 dBmV input to span BC 
equals amplifier C's +32 dBmV output. 
Unity gain exists. 
Span BD also has a combination of 

cable and passive loss, but here the 
total is 19 dB. This means a 3 dB 
input attenuator is required at amplifi-
er D. Here, too, unity gain exists be-
cause the 22 dB loss in span BD 
equals the amplifier D's 22 dB of gain, 
and span BD's +32 dBmV input equals 
amplifier D's +32 dBmV output. 
Not only does this show an example 

of forward path unity gain, but it also 
shows the forward path unity gain ref-
erence point. That reference point is 
the downstream amplifier output. In a 
cascade of identical amplifiers, one 
objective is to achieve identical signal 
levels at the unity gain reference 
points. 

And in the return? 
But what about the reverse path? Is 

unity gain important there, too? The 
answer is an unequivocal yes. In order 
for the reverse path to operate proper-
ly, unity gain must exist there as well. 

Figure 3 (on page 166) shows a de-
tailed example of reverse path unity 
gain. The layout is the same as Figure 
2, except that losses are shown for 30 
MHz instead of 750 MHz. The reverse 
amplifiers are identical to one another, 
each with 15 dB of gain. As is the case 
with forward path unity gain, the nu-
merical gain of a reverse amplifier 
must equal the loss of the cable and 
passive devices in the span immediate-
ly upstream from the amplifier. The 
reverse path unity gain reference point 
is the same physical location as the 
forward path unity gain reference 
point, but from a signal flow perspec-
tive, it's at each amplifier's input rather 
than the output. When reverse path 
unity gain exists, the signal level input 
to a given amplifier will equal the out-
put from the span immediately up-
stream from that amplifier. 

In this particular example, we need 
15 dB of loss to compensate for each 
amplifier's 15 dB of gain. Span AB has 
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Hold on a second. Before you pop the 
cover open on the first amplifier, 
make sure you have a firm grasp of 
one of the most important fundamen-
tals of coax plant operation: unity 
gain. This concept is critical to the 
proper operation of both the forward 
and reverse path. 

Understanding unity gain 
Cable TV network performance is a 

delicate balance between noise and 
distortion. If the network's RF levels 
are too low, the carrier-to-noise (C/N) 
ratio will degrade, and if RF levels are 
too high, the carrier-to-distortion ratio 
will suffer. This means network oper-
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ating levels must be confin d to a 
moderate window that bec mes small-
er as the signals pass throu h more 
and more active devices. 
Very early in cable's hist ry, engi-

neers discovered that for optimum 
cascaded amplifier perfornnce, each 
amplifier ought to have its tation gain 
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SEEK 
BALANC 
inAllThings 

A Look at Unity Gain in the 
Upstream Coax Plant 

By Ron Hranac 

You've just completed alignment of 

your upstream fiber links [see "Mys-

tified by Return Path Activation? 

Get Your Upstream Fiber Links 

Aligned," March 2000, page 40], 

and are ready to tackle the coax 

plant. You've got your sweep gear 

ready to go, have a handy selection 

of pads and equalizers, a couple re-

placement amplifier modules just in 

case, and are headed out to begin 

tweaking the system's amps. 
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OCT FOR SMOOTH BLACK-TO-LIGHT-
GRAY TRANSITION 
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10 20 30 40 50 60 70 80 

10 20 30 40 50 60 70 BO 

a. Real pied Wale data far herizaltal 
black-hi-light-gray transitiaa 

Transform 

Zig-zag scan 

360 -182 -19 - 2 -57 1 -1.5 

1 0 0 0 0 0 0 

0 0 0 0 0 0 0 

1 0 0 0 0 0 0 

1 0 0 0 0 0 0 
*. 
1 0 0 0 0 0 0 00 

1 0 0 0 0 

0 0 1 0 0 0 0 0 

Y. ICI tram:finned lap data 

expressed the pixels in terms of all 
possible spatial frequencies. What 
have I accomplished to this point in 
terms of reducing the number of bits I 
need? Absolutely nothing. It will take 
me about the same number of bits to 
represent the pixels in the frequency 
domain as it does to represent them in 
the "spatial domain." Further, I can 

exactly reproduce the picture from 
this information. 
To get some serious data reduction, 

I'm going to have to get good at 
throwing away information I don't 
need. In the process of doing this, I 
will introduce errors or "artifacts" into 
the picture, so I'd better do it in ways 
that the eye cannot detect. 
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To see how I can use the DCT to re-
duce the data in the picture, pretend 
that we have a series of increasingly 
light pixels progressing from left to 
right, with all pixels in each column of 
the same brightness, or value. Figure 3a 
shows an 8 x 8 block, as is really used 
in MPEG compression, with the values 
of the pixels assumed. The correspond-
ing DCT block is shown in Figure 3b. 
Note that almost all of the values are 
zero, so I don't need to transmit them. 
As I follow the zig-zag scan pattern, I 
encounter long runs of zero value, so 
rather than transmit them, I simply will 
transmit a code that says the next so 
many values are all zero. 

In fact, it is even better than that: 
There is an optional second zig-zag 
pattern here that would cover all 
nonzero values quickly in this case, 
leaving a lot of zeros that don't need to 
be transmitted. 

Effectivelt losing 
Picture information 
So this is the first way I save bits: I 

use the DCT to identify zero weight-
ings that I don't have to transmit. 
Now I have saved a few bits with typi-
cal video patterns, but I have a long 
way to go. Where I have very small 
weighting values, or coefficients, I can 
choose to treat them as zero and not 
transmit them, a process called "trun-
cation." This will lose picture infor-
mation (that is, it is a "lossy" process), 
but if I do it intelligently, I will not 
create visible artifacts. 
The next thing I can do is to look 

at the higher frequency components 
and maybe represent them by fewer 
bits. This is called "quantization." 
Picture information is destroyed, but 
if I do it well, you won't be able to 
see the difference. 
I will illustrate the losses inherent 

in truncation and quantization in the 
August issue. CT 

Jim Farmer is chief technical officer for 
Antec. He can be reached via e-mail at 
jofarmer@mindspring.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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C OMPOSITION OF THE DCT TRANSFORM 
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would figure out what the average 
value of the video is in the real picture 
block and assign the appropriate 
weighting factor to block A. This 
weighting goes in the DCT block 
shown at the right of Figure 2, at loca-
tion A. This DCT block is nothing 
more than a way to keep track of the 
appropriate weightings for each of the 
16 patterns in the left part of Figure 2. 
Just so you know, in the real world of 
Moving Picture Experts Group 
(MPEG) compression, the block is 8 x 
8 and has 64 unique patterns. 
The other blocks to the left of Fig-

ure 2 represent other patterns that 
may or may not be needed to make up 
a particular block. These patterns may 
take on weighting values from -1 to 1, 
where negative weighting values rep-
resent the opposite pattern of light 
and dark. Look at the top row of 
blocks (A-D) in Figure 2. The left 
block has no change in brightness as 
we move horizontally across the 
block. (It has no vertical pattern ei-
ther, but I'll get to that in a moment.) 

So it has zero spatial frequency hori-
zontally. The next block, B, has a 
light-light-dark-dark pattern, and 
block C has the equivalent light-dark-
dark-light pattern. This is the same 
spatial frequency because we make the 
artificial assumption 
that the blocks will re-
peat. Finally, block D 
has a light-dark-light-
dark pattern horizon-
tally, so it has the 
highest horizontal spa-
tial frequency. 
Look now at blocks 

A, E, I and M, which represent in-
creasing spatial frequency in the verti-
cal direction. The other blocks 
progressing to the right in any row 
have the same horizontal frequency as 
all other blocks in that column, and 
the same as we go top to bottom. 

In performing the DCT, I figure out 
the weighting of each pattern, and I 
put it in the appropriate place in the 
DCT block of Figure 2. I can represent 
the real picture block as shown in Fig-

ure 1, or I can represent it as a series 
of DCT weighting factors as in the 
DCT block of Figure 2. I then read out 
(transmit or send for further process-
ing) the weightings I have put in the 
DCT block, normally using the zig-zag 

"Picture information 
is destroyed, but if 

I do it well, you 
won't be able to see 

the difference." 

pattern shown, where I first read out 
the dc value, A, then I read out the 
lowest spatial frequency values, B and 
E, then go to the next higher spatial 
frequency values I, F, and C, and so on 
until I have read out all weightings. 

Wait, the bits aren't 
Reduced ... yet 
OK, so now I have repr 

block of pixels in the "fre 
main," called that becaus 

sented the 
uency do-
I have 
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A N EXAMPLE OF SPATIAL REDUNDANCY 

Real picture block 

transitions per unit of time, but it is 
equally valid to think of frequency as 
the number of cycles or transitions per 
unit of distance. Furthermore, we don't 
need to restrict ourselves to thinking of 
frequency along just one axis: We can 
think of frequency along two axes, hor-
izontal and vertical (and I sure hope 1 

LINE 

The DCT Two-Step: 
Reducing Picture Bits 
This month we introduced the 
discrete cosine transform 
(DCT), the first step in reduc-
ing the number of bits it takes 
to transmit a picture. The DCT 
converts the "spatial domain" 
pixels into "frequency domain" 
coefficients. 

In real pictures, most of the 
coefficients will be zero or near 
zero, so we don't need to trans-
mit them, which means it takes 
less bandwidth to transmit the 
picture. We can apply several 
tricks to the nonzero coeffi-
cients, but doing so will intro-
duce picture artifacts. We must 
make sure the artifacts are not 
noticeable to the viewer. The 
most common operations are to 
truncate the block description 
by not transmitting small coeffi-
cients. Another common trick 
is quantization, in which we re-
duce the number of bits repre-
senting a particular coefficient. 

Block with minimum 
spatial frequency content 

Block with maximum 
spatial frequency content 

don't get them mixed up again). 
If I have a block of pixels that are 

all the same, I say that block has mini-
mum spatial frequency content—in 
fact, it only has a constant, or "dc," 
value. By contrast, if a block has a dif-
ferent value for each pixel, as repre-
sented at the extreme right, it has 
maximum spatial frequency content. 
So in order to reduce the amount of 

data I have to transmit, I'd really like 
to get rid of spatial redundancy by 
identifying all pixels of the same 
value, and only transmitting that 
value once, with information as to 
which pixels that value applies. 

Reducing spatial redundancy 
There are many ways of doing the 

calculations to reduce spatial redun-
dancy; the one chosen for digital TV 
(DTV) is called the discrete cosine 
transform (DCT). This technique is 
not a perfect way to eliminate spatial 
redundancy, but it works pretty well. 
DCT is a mathematical operation that 
derives from Fourier transform theory 
Fourier transform theory says that any 
repetitive waveform may be represent-
ed by a series of sinusoidal waveforms 
at multiples of some fundamental fre-
quency, and it offers the mathematics 
to compute the series of sinusoids for 
any repetitive waveform. 
We are going to take an intuitive, 

nonmathematical approach to the sub-
ject here, though. So if you really like 
the math, you are probably going to 
be offended. Sony about that. If you 

don't like the math, or if you want an 
intuitive introduction, read on, but 
don't feel this makes you an expert on 
DCT. It doesn't. 

The OCT 
Assume we have values for the video 

in every pixel shown in Figure 1. 
Maybe these values range from zero 
for a black pixel to 100 for white. In 
the real world, we'd usually have more 
values. I want to operate on these pix-
els so that I can identify which of them 
are redundant, meaning they have the 
same value as adjacent pixels. One 
way to do this is to use the DCT. 

Figure 2 shows how we would apply 
the DCT transform to the real picture. 
In the real world of compression, we 
use 8 x 8 pixel blocks to transform the 
picture. Here we are using 4 x 4 blocks 
for simplicity 
As shown to the left of Figure 2, 1 

can express all possible patterns in 
any block with combinations of the 16 
blocks shown. Think of each block as 
a pattern in the real picture block of 
Figure 1. I can form the Figure 1 real 
picture block by combining several of 
the patterns at the left of Figure 2, 
using different weightings (or coeffi-
cients) for each block. 

Notice that the block in the upper 
left of Figure 2, block A, is all the 
same luminance. Let's say it is white, 
but we will take a weighting factor 
(that is, choose a coefficient for its 
value) between zero and one, depend-
ing on the shade of gray we want. So I 
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The OCT 
"Department of Redundancy Department" 
By Jim Farmer 

You've heard of people who zig when 

they should zag. Well, in the Febru-

ary column, I "H"ed when I should 

have "V"ed. I made the statement 

that 2'1 or 22 lines of a picture are 

taken by the horizontal blanking in-

terval [HBO. Several of you have let 

me know that 21 or 22 lines are 

taken by the vertical, not horizontal, 

blanking interval. 

something wrong 

when I typed that 

I also caught it for saying that the best 
way to display a 16:9 picture on a 4:3 
display was to use pan-and-scan. I 
have since been told that videophiles 
don't change the artistic judgment of 
the scene's creator, so they prefer let-
terbox format. Hey, you are reading the 
column, and I appreciate it. And watch 
me: I'm going to zig and zag this time. 

In the last issue, I made the point 
that if you just digitize a picture, you 
wind up with much too much data to 
transmit, so you have to compress. 
There is a standard used by TV broad-
casters where they handle digital video 
at 270 Mbps and another at about half 

Must have been 

with my computer 

part. 

that rate, so there's a long way to go to 
get it down to something that can be 
transmitted. Previously, I mentioned 
several of the compression techniques 
used, and this time I'll go into one of 
those techniques in more detail 

Saying bits by cutting pixels 
I need to start with a I \ picture, 

but I'm a lousy artist, so bear with me 
if I come up with a poor example. 
Consider a picture of a ladder leaning 
up against a house, as shown to the 
left of Figure 1 (on page 158). Take 
the area where the ladder meets the 
house, which I have circled. 

When we digitize the pi 
wind up with pixels in th 
and vertical directions tha 
the picture. To the right o 
we show a 4 x 4 block of 
Of course, real video wou 
much larger number of pi 
need something simple. If 
were about one pixel wide 
ders would be much wide 
show up on the screen), t 
the block in the circle wo 
something like 1 have illu 
the real picture block. Th 
pixels represent the ladde 
side of the house. 
Note that a number of t 

have the same level (or va 
light or dark in this exam 
treat the color and lumina 
mation separately, but we 
the same way.) Several of t 
pixels have the same valu 
represents spatial redunda 
picture. That is, we norma 
each pixel even if it is the 
eral of its neighbors. If we 
nate this redundancy, we 

This gets us into the con 
tial frequency. We normall 
frequency as the number o 

ture, we 
horizontal 
represent 
the house 
uch pixels. 
cl have a 
els, but I 
the ladder 
(real lad-
in order to 
en maybe 
Id look 
rated in 
darkened 
and the 

e pixels 
e), either 

le. (We 
ce infor-
reat them 
e adjacent 
and this 
cy in the 
ly transmit 
ame as sev-
an elimi-
n save bits. 
ept of spa-
think of 
cycles or 
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If a modem manufacturer decides to 
introduce tamper-proof key storage, 
this process can be validated with the 
public key certificate signed by the 
manufacturer and installed in the facto-
ry. Pirates will not have access to the 
manufacturer's certificate signing key 
and thus will be unable to purposely 
manufacture their own units in order 
to bypass the tamper-proof key storage. 

Regardless of how well 
hidden, an attacker will 
eventually find the 
decryption key. 

When security is used in a personal 
computer (PC), however, the keys 
usually are generated later, based on a 
consumer-initiated application. For 
example, Web browsers usually have 
an interface that allows a PC client to 
generate a public/private key pair that 

can be used to authenticate a secure 
sockets layer (SSL) session with a Web 
server. A corresponding public key 
certificate can be obtained over the In-
ternet, from an online certification au-
thority, such as Verisign. 
Where keys are generated in the field, 

cloning attacks cannot be prevented. 
Even if the required procedure is to 
generate the keys inside a tamper-proof 

smart card, there re-
ally can be no assur-
ance that this 
actually happens. 

A pirate can 
easily hack a pro-
gram (such as a 
streaming media 
player) that is sup-

posed to generate keys on a smart card 
and instead generate them within the 
PC. The hacked program would then 
store the keys in a file that can later be 
easily distributed to other PCs, which 
will then be able to decrypt the same 
media streams for free. 

o ewe. 
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BPI+ security architecture allows the 
use of tamper-proof key storage as an 
effective deterrent against passive 
cloning attacks. This differentiates 
BPI+ security from a PC-based securi-
ty model that allows consumers to 
generate their own keys. 

The last word 
Although BPI+ security itself does-

n't require tamper-proof protection 
for cryptographic keys and does not 
specify how intrusion detection 
should be performed, the DOCS1S 
1.1/BP1+ architecture provides the 
hooks for both. Because intrusion 
detection normally is done centrally, 
at the cable headend, it can be de-
ferred until a later time, when 
cloning attacks against unicast ser-
vices become a problem. 
When streaming multicast services, 

such as Internet TV, become more 
popular and service providers start 
charging substantial fees for these ser-
vices, cloning attacks are likely to be-
come of greater concern than they are 
today. In that case, tamper-proof key 
storage coupled with BPI+ would 
serve as an effective deterrent. 

If a service provider starts deploying 
cable modems with tamper-proof key 
storage today, before cloning is a 
major concern, it would likely save 
the operator money in the future 
when streaming multicast services will 
be widely deployed. 

This article originally appeared in 
the Proceedings Manual for the Soci-
ety of Cable Telecommunications En-
gineers' 2000 Conference on 
Emerging Technologies. c T 

Sasha Medvinsky is senior staff engineer 
at the Advanced Technology Department 
at Motorola Broadband Communication 
Sector He can be reached at smedvinsky 
@gi.com. Steven Anderson is director of 
advanced technology at Copper Moun-
tain Networks. He can be reached at 
sanderson@Coppermountain.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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In the case of DOCSIS, tamper-proof 
key storage is most applicable for pro-
tecting multicast services, but also can 
be used on unicast services. One of 
the biggest advantages to tamper-proof 
key storage is that there are no recur-
ring network costs, only the initial in-
vestment per modem. This is in 
contrast with the intrusion detection 

systems that have to be upgraded as 
the system configuration changes. 

In general, there is no such thing as 
fully tamper-proof key storage. It is al-
ways possible to extract keys. The 
goal of tamper-proof key storage is to 
force the pirate to apply a lot of effort 
and money to extract the keys from 
just one box. 
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In the context of DOCSIS multicast 
services and BPI+, the following keys 
could be protected: 
• RSA private key. If only this one key 

is protected, a cloned unit will be un-
able to decrypt authorization reply 
messages containing the authorization 
key. The modem needs the authoriza-
tion key to derive the KEK, in turn 
used to deliver TEKS. If a pirate still 
wants to clone boxes, each time the 
original modem receives an authoriza-
tion reply and extracts the authoriza-
tion key, it somehow has to distribute 
the authorization key to cloned units. 
Thus, protecting the RSA private key 
may provide sufficient protection 
against cloning attacks. 
• RSA private key, authorization key 
and KEK. If cloning schemes where 
the authorization key is distributed 
(as described earlier) is a concern, 
protection of additional keys may be 
provided. The KEK is protected so 
that a clone will be unable to de-
crypt key reply messages, containing 
a TEK. Because the authorization 
key is used to derive a KEK, it 
would have to be protected at the 
same time. Now, if a pirate still 
wants to attempt cloning, whenever 
a TEK is delivered to an original 
cable modem, it has to redistribute it 
to clones. Because TEKs are deliv-
ered more frequently than authoriza-
tion keys, such a cloning attack 
would be even more complicated 
and more easily detectable. 
• RSA private key, authorization key, 
KEK and TEK. If one wants to pro-
tect against all possible cloning 
schemes, each TEK also is kept in 
tamper-proof key storage. Such a 
protection scheme is more expen-
sive, as each modem may possess 
many valid TEKS, but only one 
KEK. However, a pirate would have 
to break the tamper-proof key stor-
age for a cloning scheme to succeed. 

Loading keys into modems 
The BPI+ security model, where RSA 

public/private key pairs and the corre-
sponding public key certificates are in-
stalled in modems during manufacture, 
allows for introduction of tamper-
proof key storage. > 
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the measurement resolution would 
still be 100 feet. However, this would 
force a greater variance between re-
ceived bursts because cloned 
modems would not be aware of other 
cloned modems' offsets, unless each 
clone monitored all of the other 
clones' initial ranging response 
messages. This method means 
sacrificing bandwidth. 

It is important to note that with this 
improved clone detection scheme, the 
CMTS needs to check for fine grained 
time offset differences only during 
regular transmissions, protected with 
BPI+. It should not attempt to flag 
time offset differences during ranging 
because these messages are not au-
thenticated, and flagging them could 
result in a denial of service attack. 
This detection process is not perfect 

because the units are statistically dis-
tributed across the 800-1,600 foot un-
certainty window. Units could appear 
to be located at the same position in 
the network. However, this does pro-

EXPECTED TRANSMISSION RECEIPT TIME 

Move to distance •1t2 from CMTS 

Move to distance eit1 from CMTS 

Expected time of burst 
receipt at CMTS assigned time offset 

t1+/-t1 from CMTS 

CM2 burst received 
with uncertainty of —‘t2 

ft 

Expected time of burst 
receipt at CMTS 

CM 
assigned time offset 
t2+/-t2 from CMTS 

CM2 burst received 
with uncertainty of -1t1 

vide an additional method for detect-
ing duplicate units. 

Tamper-proof key storage 
Tamper-proof key storage is de-

signed to prevent unauthorized ex-

traction and redistribution of secret 
keys. The protection of the keys that 
enable the use or reception of high 
value services is a reasonable pre-emp-
tive design goal, rather than waiting 
for theft to occur. > 
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DOCSIS 1 .1 CABLE MODEM RANGING 
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tion techniques described earlier will 
not catch this clone because it is not 
using its MAC address. In fact, if the 
clone uses a MAC address of another 
valid cable modem, an attempt at in-
trusion detection could result in deau-
thorization of a valid cable modem—a 
denial of service attack. 

After this initial ranging, the clone 
ranges again with the cloned MAC ad-
dress. The steps are as follows: 
1) CM2 (the cable modem clone) per-

forms initial ranging using a ran-
dom, but valid, MAC address to get 
its ranging offset t2 from the CMTS 
(as illustrated earlier, in Figure 2). 

2) CM2, which has the identity (in-
cluding the MAC address) of the le-
gitimate clone master (CM1), 
listens for CM1's initial ranging in-
formation. Based on snooping the 
initial ranging response from the 
CMTS to the clone master (or 
through some 00B method), CM2 
now knows the value of t 1. 

3) CM2 then calculates the difference 
between its time offset (t2) and 
CM1's time offset (W. 

4) CM2 can now perform subsequent 
initial ranging using the CM1 ID 

and appear to the CMTS as if it 
were at the same location as CM I. 
CM2 can do this by sending a rang-
ing request t241 seconds earlier 
than it is supposed to. 

5) CM2 can now sniff the downstream 
to note any use of CMI (or 
through 00B methods), and if 
clear, CM2 can request upstream 
transmission slots using CM l's 
identity 

6) The headend sees the transmission 
in the correct assignment with the 
correct time offset and cannot tell 
the difference without more sophis-
ticated transmission arrival time 
detection. 

An advantage of this method (if you 
can call it that) is that the CMTS only 
sees one transient ranging request with 
an ID that is not subscribed. All subse-
quent initial ranging will be performed 
by one of the cloned modems that are 
using the clone master's identity. 

Obviously, there are additional 
firmware modifications required in the 
clone master unit and the cloned 
client unit to facilitate this method of 
getting around the intrusion detec-

tion, but for the most part they are 
straightforward. The more difficult 
task is the design of a reliable and un-
detectable 00B coordination of clones 
and clone masters. 
While this type of timing attack can 

get around any timing-based intrusion 
detection, it has limited scalability. In 
addition, the design of a reliable and 
undetectable 00B mechanism for the 
coordination of clones and clone mas-
ters may be quite difficult. And even 
further, any sharing of services would 
result in loss of privacy for anyone 
subscribing to the pirate service. All 
pirate subscribers would be able to 
snoop on each other's traffic because 
all of the encryption keys must be 
shared. In spite of all of these difficul-
ties, it may still be tried and success-
fully implemented. 

Improved intrusion detection 
As mentioned, the CMTS normal-

izes all of the modems to appear as if 
they were zero virtual distance from 
the CMTS. The resolution of the 
CMTS sampling clock is nominally 
10.24 MHz and gives a resolution of 
approximately 100 feet as to the 
modems' actual physical distance from 
the CMTS. 
Because modems are only ranged to 

within 100 feet, the CMTS could sam-
ple at a greater granularity and provide 
additional ranging resolution such that 
cloned units that are grabbing clone 
master bandwidth could be detected. 
This At is shown in Figure 3 (on page 
150). There may be variations from 
temperature or individual modem 
characteristics that may add uncertain-
ty to this measurement. Be sure to rec-
ognize these at the CMTS to obtain an 
acceptable false alarm rate. 
A second method would be to in-

troduce a random offset seht to each 
cable modem in the ranging response 
message, but continue to measure 
with the current resolution. For ex-
ample, if the least significant 3 or 4 
bits of the initial ranging response 
messages were randomized, the mea-
surement uncertainty (At) would be 
increased to somewhere in the range 
of 800-1,600 feet. The sampling 
frequency would remain the same, so 
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PASSIVE THEFT OF BPI + 
KEYS BY A CLONE 

CMTS 

Authorization reply 
Auth Key - encrypted with CM's public RSA key 

Clone decrypts with its copy of the private ASA key and extracts the Auth Key 

Clone derives the KEN [key encryption key) from the Auth Key 

Key reply 
TEK (traffic encryption key) - encrypted the KEK 

Clone decrypts the TEK key with its copy of the KEN 

ceivers. This is directly opposite to 
normal unicast services, where usually 
a receiver would not want to share its 
keys with others, both for privacy and 
to prevent unwanted charges to the 
subscriber account. 

Regardless of how well any design 
attempts to hide the key that decrypts 
the media, an attacker will eventually 
find this key. A more effective approach 
is physically to secure the key inside 
tamper-proof storage, such as a special-
ized microprocessor or a smart card. 
The problem is much harder to 

solve for media that has persistent 
value. The recent hack of the key de-
cryption key for digital video disks 
(DVDs) is a powerful example of how 
quickly key hiding schemes can be 
compromised. In this case, the re-
quirement is for the key encryption 
keys, the media encryption keys and 
the media content itself never to be 
seen in an unencrypted form. This can 
be effectively accomplished only when 
both the keys and the content are 
never exposed outside of a tamper-
proof environment. 

Fortunately, media content protec-
tion has a simpler solution if the con-
tent does not need to remain 
encrypted once the access to the con-
tent is granted (such as with broadcast 
TV). In this scenario, only the crypto-
graphic keys need to be kept in a tam-
per-proof area. This requires a 

relatively small amount of tamper-
proof storage, which can be achieved 
with reasonable cost. 

Beyond BPI+: intrusion 
Detection 
The ability to operate undetected is 

essential for any pirate unit. If there 
were any detectable characteristics 
that distinguish the unit, the network 
could identify that a cloned ID were 
being used. 

In general, characteristics associated 
with a cable modem include: distance 
from the CMTS, transmission power 
level, transmission frequency and equal-
ization coefficients. Other intrusion de-
tection techniques also are possible. 

Different clone units' transmissions 
do not take the same path back to the 
CMTS, which results in a different dis-
tance between each clone and the 
CMTS, usually measured as a time off-
set. These differences may be used to 
identify units that attempt to appear 
identical to the CMTS and network. 

Ranging detects intrusion 
To understand how the CMTS could 

use the time offset to spot cloned 
units, one needs to understand the 
DOCSIS process called ranging. DOC-
SIS defines a network-wide 32-bit 
timestamp that is broadcast to all units 
that are part of the network domain. 
The client unit uses this timestamp to 

both synchronize an internal reference 
clock and define the exact time to 
transmit on the upstream channel. 
Because all of the client units in the 

network are different distances from 
the receiver in the CMTS, there must 
be some mechanism to normalize all 
of the individual client unit's transmit-
ted burst anival times. This process is 
called ranging, shown in Figure 2 (on 
page 148). There is a ranging region 
defined within the upstream band-
width assignment that is wide enough 
to accommodate the closest and far-
thest cable modem from the CMTS re-
ceiver at the headend. The receiver 
measures the arrival time of the rang-
ing burst and calculates the difference 
of the arrival time of the burst to the 
time that the burst was expected. This 
difference is then sent to the modem 
and used as an offset. 
The effect of this process on the 

modems is that they all appear to be 
the same distance from the CMTS re-
ceiver. The resolution of this measure-
ment (worst case) is approximately 
100 feet. 
A CMTS can perform physical layer 

(PHY) intrusion detection based on 
the timing offsets obtained during 
ranging. The CMTS can keep a record 
of each MAC address and the time off-
set that represents that modem's phys-
ical location in the network. Any time 
a single MAC address is associated 
with two or more time delays, the 
CMTS would flag this MAC address as 
being a potential cloned modem. 

Defeating detection 
If one could spoof the system into 

believing that client units located at 
different distances from the CMTS re-
ceiver were really located at the same 
distance, the time offset check at the 
CMTS would no longer reveal cloned 
units. A clone first performs ranging 
as described in the previous section. 
However, instead of its own MAC ad-
dress, the clone uses a MAC address 
of some other valid cable modem, or a 
random MAC address, if the CMTS 
will accept it. 

After this initial ranging, the clone 
will know its time offset from the 
CMTS—known as t2. Intrusion detec-
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While the DOCSIS retail model has great benefits, it also 
means the possibility that unscrupulous users could buy 
modems at retail and then use them to pirate services. 
Fortunately, DOCSIS provides hooks for detecting and 
combating such piracy. DOCSIS-certified modems such as 
these will work with several privacy and security mecha-
nisms built into the specification. 

These coordination messages would 
be encrypted with BPI+. To decrypt 
those messages, all clones could snoop 
on the key management messages, 
which also results in loss of privacy. 
Though it is possible for clones au-

tomatically to coordinate network ac-
cess times, it is complicated and 
restricts each active clone to certain 
hours of operation—thus limiting the 
value of active clones and their useful-
ness for stealing unicast services. 

Partially active 
Cloning attacks 
With partially active attacks, a clone 

does not authenticate itself to the 
CMTS. It listens for the original 
modem with that MAC address and 
steals the traffic encryption key (TEK) 
that is being delivered to it. Once the 
clone has the key, it begins to transmit 
upstream and listen to the downstream. 
The process used by the clone to 

steal the traffic encryption key is illus-

trated in Figure 1 (on page 146). 
The clone only listens to down-

stream messages from the CMTS. 
Therefore, upstream messages that are 
normally present in BPIKM are not 
shown in Figure 1. After receiving and 
decrypting two downstream messages, 
a clone will share a TEK with both the 
original cable modem and the CMTS. 

Passive cloning attacks 
As with partially active cloning, a 

passive clone does not authenticate it-
self to the CMTS. It waits until the le-
gitimate modem authenticates itself 
and then steals its TEK. A passive 
clone, however, never transmits up-
stream packets. It is limited to snoop-
ing on downstream packets. Because 
this clone never transmits, it cannot 
be detected at the CMTS. Thus, intru-
sion detection techniques cannot be 
used against passive cloning attacks. 
A larger scale attack would have a pi-

rate distribute keys into passive clones 

and at the same n e sub-
scribe for premiu multicast 
services. A comm n type of 
multicast service ould be 
the delivery of st aming 
video and audio. y snooping, 
each clone could teal multi-
cast services for f e—analo-
gous to cloning a cks on 
set-top boxes. 

The only pra tical thing 
to reduce the risk of pass ve clones is 
to add tamper-proof key torage into 
the modems. 

One-to-many multic st 
Multicast IP allows a si gle source 

to send packets to multipl receivers 
using a common IP addre s in either a 
one-to-many or many-to- any distrib-
ution model. 
The first multicast dist ution 

model represents multicas from a sin-
gle transmitter to many re eivers. This 
is very similar to the exist ng TV 
broadcast model. 
The second multicast d stribution 

model is multicast from merous 
transmitters to many rece vers. The 
receivers may be particip ting in the 
control of the content. A example of 
this type of a multicast e ronment 
would be a multicast vide confer-
ence. Members may corn unicate 
with all of the other mem ers of the 
group simultaneously. 

Theft of multicast services 
The focus of security fo the many-

to-many distribution mo 1 is authen-
tication of each participa to the rest 
of the group, while the fo us for the 
one-to-many distribution odel is ac-
cess control. 
The very nature of a mu ticast service 

implies that the original i ormation 
must be distributed to ma y receivers 
as a single transmission. If e content 
is protected cryptographi ny, in gener-
al, there must be a single ique key 
that allows access to the ta. 

In the case of the one-t -many mul-
ticast, a likely application would be 
Internet TV. In this case, receiver 
possessing the key to dec t the data 
might be financially enco raged to 
illegally share this key wi other re-
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prove its identity to the CMTS with 
the help of a Rivest Shamir Adel-
mann (RSA) public/private key pair 
and an X.509 certificate. Both the 
RSA key pair and certificate are in-
stalled into the cable modem at the 
time of manufacture. 
• Access control. The CMTS main-
tains authorization information for 
all registered cable modems. Unau-
thorized modems are denied access 
to the network. Further, authorized 
modems are restricted to specific 
service flows. The CMTS will not 
deliver a decryption key for a multi-
cast flow to a particular modem un-
less it is authorized for that service. 

> 

LINE 

Can You Prevent Cloning? 
The Data Over Cable Service 
Interface Specification (DOC-
SIS) 1.1 standard includes the 
security specification Baseline 
Privacy Plus (BPI+) that crypto-
graphically prevents unautho-
rized cable modems from 
operating as clones. 

BPI+ does not require a 
modem to use tamperproof key 
storage, nor does it specify in-
trusion detection techniques— 
automated detection and 
prevention of illegal behavior. 
While BPI+ security is adequate 
for unicast data services, it may 
be augmented with intrusion 
detection to identify duplicate 
units. BPI+ also may be aug-
mented with tamper-proof key 
storage to provide additional 
protection for higher value mul-
ticast services. 
When streaming multicast 

services, such as Internet TV, 
become more popular and ser-
vice providers start charging 
substantial fees for these ser-
vices, cable modem cloning at-
tacks are likely to become of 
greater concern than they are 
today. When that happens, tam-
per-proof key storage coupled 
with BPI+ can serve as an effec-
tive deterrent against cloning.  

• Key management. BPI+ defines the 
BPI key management (BPIKM) pro-
tocol, where the CMTS periodically 
generates symmetric encryption 
keys for different service flows and 
delivers them to the cable modems. 
BPIKM supports both unicast and 
multicast service flows. 

As a result of the BPIKM protocol, 
the cable headend is not required to 
manually maintain a set of encryption 
keys for modems. Encryption keys are 
generated and refreshed automatically. 

All of the cryptographic services 
provided by BPI+ are based on the fact 
that each modem contains a unique 
public/private RSA key pair and an 
X.509 certificate. These cryptographic 
services could be bypassed if the RSA 
key pair and certificate were copied 
into duplicate cable modem units, 
called clones. 

It was determined that because of 
the limited scalability of such attacks, 
protection against them is unneces-
sary. Still, the possibility of cloning ex-
ists, and it is prudent to plan for 
additional security that would dis-
courage such attacks on DOCS1S-
based services. 

Cloning attacks 
A clone is any unit where the dupli-

cation of any of the permanent keys 
allows it to imitate the identity of a le-
gitimate original unit. A clone may be 
created by stealing the keys from an-
other modem. Alternatively, a pirate 
might purposely register a cable 
modem under a fraudulent account 
and then copy the keys into cloned 
units. A pirate would then sell those 
clones. This attack is most interesting 
whenever data network access is of-
fered at a flat rate, where clones are 
sold to circumvent the $30-$50 
monthly charge for service. 
Under DOCSIS 1.1 and BPI+, such a 

permanent key would be the 1,024 bit 
private RSA key of the cable modem. 
Duplication of this key and the corre-
sponding public key certificate would 
be enough to authenticate a clone to 
the CMTS. 
There are several types of cloning 

attacks. Each clone could authenti-

cate itself to the CMTS. Alternative-
ly, a clone might wait until the legit-
imate unit with the same identity 
has authenticated itself and then 
start transmitting. Further, a clone 
may be completely passive and be 
limited to snooping. 

Active cloning attacks 
In this type of attack, each clone in-

dividually authenticates itself to the 
CMTS. Normally, a single cable 
modem MAC address is restricted to 
one RF domain in the CMTS. A single 
RF channel is limited to about 500 
cable modems. Thus, this attack is not 
easily scalable. To scale this attack, a 
pirate would have to clone a modem 
in multiple RF channels. 
To steal service, multiple clones of 

the same MAC address have to coordi-
nate the times at which they access the 
network—manually or possibly by 
snooping the downstream to see if this 
MAC address is already active. Other-
wise, if the same MAC address appears 
in the same RF channel twice, they 
probably will interfere with each other 
and can be detected by the CMTS. 

If a clone were created without the 
owner's consent, it could be used in 
denial of service attacks. The clone 
could purposely transmit at the same 
time as the original modem. But, once 
the original modem were off the net-
work, the clone could steal service. 

Coordinating clones 
Active cloning attacks require out-

of-band (00B) coordination between 
clones to make sure that they do not 
access the network at the same time. 
This coordination could be done via 
some manual means, such as e-mail. 
More efficient coordination also is 

possible. The cloned cable modem 
could be designated to distribute the 
schedule of when each clone can 
transmit. One possibility would be for 
a cloned modem to send to its own 
MAC and Internet protocol (IP) ad-
dresses. Such messages would be re-
flected back down by the CMTS and 
received by all the clones. Alternative-
ly, these messages could be addressed 
to an IP multicast group consisting of 
the IP addresses of the cloned units. 
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fication also protects the link between 
the cable modems and the cable 
modem termination system (CMTS). 
BPI+ provides privacy on this link, as 
well as authentication of the cable 
modems to the CMTS. 
BPI+ does not address cloning at-

tacks on this link, where all crypto-
graphic keys within a cable modem 
are duplicated into another unit, 
called a clone. This is not a serious 
problem because this attack is limited 

in scalability, as we'll discuss later. 
Nevertheless, DOCSIS 1.1 provides 

hooks that allow for additional securi-
ty measures that along with BPI+ 
would reduce the risk of cloning at-
tacks. These measures include intru-
sion detection and tamperproof 
storage of cryptographic keys. 

Overview of BPI+ 
BPI+ provides the following security 

services: 

• Media access control (MAO-layer 
privacy. Privacy for all do • tream 
and upstream data packets 
achieved through encryptio with a 
symmetric key. Currently, o r y data 
encryption standard (DES) e cryp-
tion is provided for data pac ets. 
However, BPI+ provides mec nisms 
for negotiating additional en ryption 
algorithms in the future. 
• Cable modem authenticatio . Each 
cable modem has to periodic Ily 

06100 C 143 



Don't Let 
Modems 

DOCSIS Security Protects Your System 
By Sasha Medvins y 
and Steven Anderson 

Cable modem services are hot. And, 

unfortunately, with any hot new ser-

vice comes the opportunity for 

theft. Still, that doesn't mean engi-

neers will have to stay up all night 

worrying about fraud. 

CableLabs has built security provi-
sions into Data Over Cable Service In-
terface Specification (DOCSIS) 1.1 to 
help engineers thwart would-be 
thieves. By being aware of the risks 
and augmenting the CableLabs proce-
dures, engineers can sleep better. 
DOCSIS 1.1 includes the Baseline 

Privacy Plus (BPI+) security specifica-
tion, which cryptographically protects 
against unauthorized cable modems 
posing as authorized units. The speci-
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phase, qualification of the customer's 
residence and desired service. Because 
broadband wasn't (and still isn't) avail-
able everywhere instantly, it was nec-
essary to determine where the 
customer lived. The system pictured 
in Figure 2 (on page 136) was our 
first attempt at resolving this problem. 
This can't be based on a state or ZIP 
code because it's necessary to ensure 

that high-speed data is available for 
the particular customer's dwelling. 

Selection of the state and service op-
tions enabled the system qualifier to 
begin a detailed system check. The re-
sults of this check are displayed in 
Figure 3 (on page 138). This phase 
determined if the customer's PC met 
minimum requirements needed for 
high-speed data service. 

SPEND 
A LIME. 

SAVE A LOT! 
ege 

ko."Ire 'erescl;.e' 

The DigiTap -Splitter From Channell RF Products Group. 
An inexpensive way to prevent forward path video interference 

in two-way network operations. 

Spend a little more now and buy yourself less customer complaints and lower 

maintenance costs in the future. A DigiTap splitter costs just a few cents more than the 

standard splitter. However, its low intermodulation technology means no more interference 

between cable modem return path signals and your video services. Which translates 

to huge savings in service and maintenance. Not a bad deal for some spare change. 

CHANNELL 
Where The Industry Connects 

United States: 704-588-4008 • Canada: 905-565-1700 
United Kingdom: 44-1689-871522 • Australia: 61-2-974-84955 
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Once these checks were complete, 
the last phase of this process evaluated 
whether the customer's PC was capable 
of supporting MediaOne high-speed 
data. If it was capable, the system gave 
the customer a code to provide to Me-
diaOne during signup. (See Figure 4 on 
page 138.) This code would speed Me-
dia0ne's data entry during the signup 
conversation. If it did not pass, the cus-
tomer was allowed to view the results 
in more detail, which indicated where 
discrepancies existed. 
MediaOne supported the concept of 

an application that could make high-
speed installations more efficient. How-
ever, the system qualifier provided only 
a small piece of what high-speed data 
customers need in terms of self-help 
applications. What actually is needed is 
a suite of tools or a self-help toolkit. 

Self-help toolkit 
The need to expand the customer 

base along with the need to cut ex-
penses and reduce the number of ser-
vice calls requires better-equipped 
customers. Self-help tools abound on 
the Internet. Many Internet sites, such 
as www.computingcentral.com/top-
ics/bandwidth/speedtestasp, are pro-
viding a growing number of free 
services, from Internet protocol (IP)-
switchers to speed checkers. 
PCs also are becoming more broad-

band-friendly. For example, new PCs 
come with simple wizards to configure 
Internet services along with the ability 
to save and restore multiple configura-
tions. As a result, the PC is better able 
to adapt to the type of broadband ac-
cess available in the customers' area. 
Short of full-fledged broadband-ready 
PCs that completely set up a network 
interface and IP address settings, these 
improvements represent significant 
progress toward a more efficient and 
trouble-free Internet installation. CT 

Bruce Bahlmann is senior systems engi-
neer for Media0ne's Internet Services 
Group. He can be reached via e-mail at 
bahlmann@bigfoot. com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 

1 40CTOBICIO 



Evolve existing networks to 
deliver next-generation services. 

You face threats fr agile new 

competitors combined with demands 

from the growth o the Internet. 

This requires you to think in new 

ways when it corn to meeting 

your customer's nee One of your 

greatest challenges is migrate your 

current network to eet customer 

demands for next-ge ration services. 

Tellabs' Clear ldeasTM I get you there. 

Today, Tellabs brings ou the vision, 

the creativity and the urces to make 

your transformation o tomorrow a 

success. Capitalizing o the investments 

you already have ma , Tellabs weaves 

new and emerging chnologies into 

your current netwo to maximize 

and future-proof it. 

Leveraging your vestments is 

something we've bui our reputation 

on. As the dern nds on your 

network increase, our lear ldeasTM will 

evolve to help you eet current and 

future requirements. 

You see the future. jClear Ideas Will 

Get You There."' 

iirtellabs 
CLEAR 

www 

A S 

abs corn 



E 
M EDIAONE SYSTEM 
QUALIFIER PROTOTYPE 
CHECKS 

3 

0••••••••• 

se 0 

-s-

t 

FIGURE 
SUCCESSFUL QUALIFICA-
TION SCREEN 

3 

Conewleionee 

avem• Cm/ - 11111. 

_.1«t_om•l 

••••••• rr 

capable of running the Media0ne 
high-speed data product. The end re-
sult would be one of three possibilities: 
1) The computer "passed" the test, so 

an install can proceed. 
2) The computer "passed with a warn-

ing." In this case, the system met 
the minimum requirements for ser-
vice, but not the recommended re-
quirements (such as in the case of 
free hard disk space). The install 
could proceed, but the user and 
Media0ne staff (sales, support and 
field service teams) would know 
that a potential problem exists. 
Knowing this in advance allows 
teams to schedule additional time 
for the install. 

3) The computer "failed" the test. In 
this case, the application would 
state why (lack of memory, disk 
space and so on) and make recom-
mendations as to what the user 
could do to remedy the problem 
and eventually have the product in-
stalled successfully. 

In the case of the first two results 
("passed" or "passed with a warning"), 
Media0ne provides the customer with 
a result code. This result code contains 
the serial number of the PC's hard 
drive and an indicator of any potential 
problems that could be occurring. 

In the case of the third result 
("failed"), a local computer supplier 
could help the customer resolve the 
problem. This was done to demon-
strate that, if desired, the eventual 
application could potentially gener-
ate revenue. This could be accom-
plished by selling this "advertising 
space" to suppliers. 
The prototype Media0ne developed 

divided the problem of system qualifi-
cation into four phases. The first phase 
(see Figure 1 on page 136) mainly ex-
plained to the customer what this ap-
plication does and how to use it. 
Customers would like to know what 

the system qualifier does and what 
they can expect to see once it is com-
plete. This directly led into the next 

UNIQUE. 
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testing requirements are unique. 
Through the integration of attenua-
tors, switches, matrix switches, power 
dividers, couplers, isolators and filter 
JFW can provide turnkey solutions to 
complicated RF problems. Applications 
range from cell system fading emula-

tion and cellular traffic simulation to 
automated switching and testing. For 
more information, please visit the RF 
Test System and Matrix Switch sections 
of our web sit at 
www.jfwindustries.com/system.html or 
www.jfwindustries.com/matrix.html. 

JFW Industries, Inc. 
Specialists in Attenuation and RF Switching 

TEL (317) 887-1340 • Toll Free 1 (877) 887-4539 • Fax (317) 881-6790 
5134 Commerce Square Dr. • Indianapolis, Indiana 46237 

Internet— http://www.jfwindustries.com 
E-mail— sales@jfwindustries.com 
ISO 9001 Certified 
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1998 (a conservative estimate), and 
we assumed the same 5 percent (1,500 
additional subscribers) would be af-
fected by PC minimum requirements. 
We further assumed that these lost 
1,500 customers were spread out over 
the year. Using these numbers, the 
math comes out as follows: 
Lost 1998 revenue = 1,500 x 5 x 
$39.95 = $ 299,625 
1998 expense = 1,500 x $125 = 
$187,500 
Total 1998 impact = $ 487,125 
However, the impact numbers do 

not take certain elements into ac-
count. One is time lost by sales repre-
sentatives when they have to walk a 

LINE 

Self-Help for Cable Modems 
Armed with a self-help toolkit, 
customers can do such things as 
determine whether their person-
al computer (PC) can support 
broadband services, check the 
speed of their Internet connec-
tion, send and receive test e-
mails, run system and diagnostic 
tests, and even troubleshoot lo-
calized problems. By having cus-
tomers prequalify their PCs, 
cable operators can reduce the 
number of failed installs, saving 
both time and money. 

MediaOne's System Qualifier 
prototype demonstrated the po-
tential for selling advertising 
space within self-help tools. 
The availability of this "cus-
tomizable" advertising space 
along with the growing number 
of self-help tools will enable 
these tools to reach an increas-
ing number of broadband cus-
tomers. While a number of 
companies offer self-help tools 
for a fee, this service should 
likely be free to take advantage 
of the definite advertising op-
portunities. The good news: A 
vast majority of these self-help 
tools can be operated via an In-
ternet connection. The industry 
only has scratched the surface 
of what is to come in this area. 

customer through the prequalification 
process. Today the sales representative 
must take time to manually determine 
if a customer's PC meets the minimum 
specifications. This means longer talk 
times and less time available to close 
additional sales calls. Another is nega-
tive customer satisfaction and press 
received when installations do not go 
according to plan. Finally, there's lost 
revenue from additional customers 
gained year-to-year by having imple-
mented this program. 
The result of a 5-percent increase in 

installation efficiency would amount 
to a savings of $16,237.50 per 1,000 
projected additional customers for the 
year. Each 1 percent increase in instal-
lation efficiency would amount to a 
savings of $3.25 per additional pro-
jected customer for the year. 

Possible solutions 
To reduce potentially expensive in-

stallations and failure rates, self-help 
tools are needed. Currently there are a 
few different approaches to providing 
self-help tools. 
Stand-alone application: self-help 

products that can be executed on a 
customer's PC. This approach is capa-
ble of performing detailed diagnostics 
of the computer; however, its useful-
ness is limited because it isn't able to 
change with the times (new operating 
systems, advertisers, requirements and 
so forth). Typically it is suited for only 
one type of broadband access (inte-
grated services digital network, digital 
subscriber line, or high-speed data via 
cable) and must be updated manually. 

Internet-based approach: self-help 
products that are accessible via a Web 
site. This approach is less capable of 
performing detailed diagnostics on 
computers to the point where it may 
not be able to prequalify the comput-
er. However, it is extremely flexible, 
able to work with all types of broad-
band access, and is able to keep up 
with changes in software, hardware 
and advertisers. 
Combination: self-help products 

that attempt to leverage advantages of 
stand-alone and Internet-based ap-
proaches. This approach can be ex-
tremely effective in offering a wide 
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variety of self-help tools to customers; 
however, it typically comes with a 
price tag and does not allow the user 
to reap the benefits of making deals 
with vendors that want to advertise 
with customers. 

User initiative 
Another way to address this dilem-

ma would be to allow a potential cus-
tomer to automatically prequalify his 
or her own PC. This application 
would examine the user's PC in a non-
intrusive fashion and then compare 
the results against the known require-
ments of the various Media0ne high-
speed data product offerings for an 
applicable region. This application 
eventually could be delivered to cus-
tomers via the Internet, e-mail or 
through promotional media. 

Before rolling out a truck for instal-
lation or a service call, the customer 
could run a simple, easy-to-use appli-
cation. This application (currently 
known as The System Qualifier) clear-
ly would state if the computer were 
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the Art of 
Self -Diagnostic 
Tips for Reducing Installation Failures 
By Bruce Bahlmann 

Cable operators installing highspeed 

data services on subscribers com-

puters are experiencing significant 

setup failures, a time-sensitive and 

expensive problem. 

But the failure rates are preventable. 
In 1997, MediaOne began examin-

ing installation and service metrics for 
its high-speed data product. It soon 
became clear that its high-speed data 
business was seeing a larger installa-
tion failure rate than its core business 
counterparts. The failure represented 
between 3 percent and 9 percent (de-
pending on the region and the month) 
of all high-speed data install attempts. 
The problem was because high-

speed data installations deal with the 
unknown of the subscriber's personal 
computer (PC). Specifically, the failure 
rate was high because we were trying 
to install service on PCs that did not 
meet the minimum system require-
ments for high-speed data service. 
By eliminating the wasted time and 

effort on failed installs, and allowing 
personnel to roll trucks only to quali-
fied systems, the number of successful 
high-speed data installs can be in-
creased by more than 5 percent. 

Do the math 
These types of improvements are 

difficult to realize or translate into a 
number that is meaningful for any 
multiple system operator (MSO). 
However, certain assumptions can be 
used by any MS0 to determine a rea-

sonably accurate assess ent of high-
speed data installation c sis on non-
qualified personal corn ters: 
• Assume you could in ease your 
yearly customer base y an average 
of 5 percent. 
• Assume lost custome (5 percent) 
were spread out over he year. (Only 
five months are used o calculate the 
lost revenue because majority of 
customers typically j in up late in 
the year.) 
• Assume each failed t ck roll costs 
$125. 
• Assume you charge $ 9.95 for high-
speed data service. 

Based on these assuni 
simple calculations are 
Potential customers = 
jected customer adds f 
Lost revenue = potent' 
5 x $39.95 
Expense = potential ci. 
Total annual impact = 
expense 
Just a 5-percent incr 

efficiency can have a si 
on a company. Media 
1998 numbers, for 
hundreds of thousands 
MediaOne planned 

high-speed data two-

tions, some 
11 that's needed: 
percent x pro-
r year 
1 customers x 

stomers x $125 
lost revenue + 

tse in installation 
mficant impact 
e's projected 
ple, added up to 
f dollars. 
o add 30,000 
ay customers in 
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LEMCO 

Introducing the future 

Leaving spring and flange 

retractors behind, Lemco terminator tools 

operate with a push and pull operation... 

installing terminators and locking them in their place. 

So innovative, they could only come from Lemco. 

Available for all brands of terminators. 
Patent Pending 

return path with actual data and mea-
sure the performance. Packets that are 
lost or contain errors can be attributed 
directly to the return path perfor-
mance, assuming the forward path per-
formance shows good MER and BER. 
Once a problem is identified on ei-

"Modems 
that are 
continually 
resencling 
can hog 
system 
bandwidth." 

ther the forward or return path, the 
technician can quickly isolate its loca-
tion using standard troubleshooting 
techniques, testing at the tap, ground 
block or modem input. (See Figure 3 
on page 130.) By measuring the perfor-
mance at the tap, he or she can deter-
mine if the problem is with the 
network or the wiring. If it's the wiring, 
standard troubleshooting techniques of 
checking the various locations in the 
installation for performance quickly 
will isolate the source of the problem 
so it can be repaired or replaced. 

Wrap-up 
By testing cable modem installation 

using a system analyzer, technicians 
can find problems quickly, making 
them much more efficient. This saves 
money because more installations can 
be done with the same number of 
people, and because the performance 
of the network is checked, there will 
be fewer service calls stemming from 
installations with poor margin for 
error. The network throughput will be 
better because of fewer errors result-
ing in fewer resends. Ultimately, this 
makes more money for the operator 
and results in happier subs. CT 

Rick Jaworski is vice president of mar-
keting for Hukk Engineering. He can be 
reached at rick.jaworski@ hukk.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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handle any additional errors should 
the system degrade in the future. 
Once you determine that there is a 

poor MER or BER, the technician can 
use the constellation display and auto-
matic constellation diagnosis to deter-
mine the type of impairment affecting 
the signal to help find the problem. 

Return path measurements 
On the return path, the system ana-

lyzer is transmitting to the CMTS, so 
some measurements need to be in-

ferred based on information received 
on the forward path from the CMTS. 
The key measurements on the return 
path are path attenuation, BER and lost 
packets. (See Figure2.) 
The Data Over Cable Service Inter-

face Specification (DOCSIS) calls for a 
maximum power output of +58 dBmV 
using QPSK modulation and +55 
dBmV using 16-QAM modulation. 
Typically, the receive level of the 
CMTS is 0 dBmV, so the output level 
of the modem is the same number as 

the attention in dB. If the attenuation 
is so large that the modem must oper-
ate close to the maximum level, there 
won't be enough margin for future 
degradations. Thus, the technician 
needs to try to reduce the amount of 
loss in the drop to allow for margin. 
To test BER on the return path, the 

analyzer can ping the CMTS with a 
packet of known data. The ping com-
mand will return the packet to the ana-
lyzer from the CMTS on the forward 
path. To be sure the packet does not go 
any further than the CMTS port, the 
analyzer can use a trace route com-
mand to the dynamic host configura-
tion protocol (DHCP) server to 
determine the route. The first Internet 
protocol (IP) address in the route to 
server is the CMTS port. 
Because the ping command simply 

returns the packet to the sender with-
out error checking, any errors to the 
payload caused by transmission on the 
return path come back intact to the 
field instrument on the forward path. 
Because the forward path has FEC, 
any errors caused by the return path 
will be protected by the FEC on the 
forward path. That way, the instru-
ment can measure the performance of 
the return path, without being at the 
headend to receive the signal. 
With the return BER function, the 

technician can completely exercise the 

FIGURE RETURN PATH BER TEST 

CMTS returns ping with BER test packets over forward path. 
OAM signal data protected by FEC ensuring all errors received 
are cause by the return path. 

TV set 
No 1 Tap 

Analyzer sends DOCSIS modem packets on 
return path pinging CMTS with SER test pattern 

cab e 
modem 

1 30C TO 6100 



Cable modems have become an impor-

tant new source of revenue for cable com-

panies, and huge deployments are expected 

over the next few years. Keeping up with the 

demand for new modem installs and service 

calls with the limited resources and system 

bandwidth available can be a major challenge 

for operators. 

One way of increasing the efficiency of these limited resources and 
providing better service at the same time is to properly test the sys-
tem. Fully testing the system allows technicians to quickly identify 
sources of problems and replace only those components that need 
to be replaced. 
By testing, the technician can quickly determine whether prob-

lems stem from the modem or the network. This is especially im-
portant when the customer owns the modem because it 
eliminates the need to chase problems that are the sub-
scriber's responsibility By testing the system, 
more service calls and installations can be accom-
plished in less time, allowing systems to roll out modems 
quicker and save money. It also ensures that the subscriber 

has enough margin to maintain long-
term reliability. 

In addition, testing can help in-
crease the throughput of the net-
work. Cable modems will resend 

packets until they get through error-free. 
Modems that are continually resending can hog 

system bandwidth. Although this may not be noticeable 
initially while there are only a few subscribers online, once 
the numbers of modems increase, the bandwidth may not 
be able to handle all of the resends, and the system grinds 
to a halt. Determining the cable modem system perfor-
mance and troubleshooting the problems will be crucial 
once traffic becomes heavy. 

Divide and conquer 
Testing of cable modem systems can be broken into 

two parts, the forward path and the return path. For-
ward path testing is identical to testing digital video 
and has been common over the past couple years. Tests 
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Internet. RC4 is a proprietary cipher 
and is owned by RSA Data Security 
MMH: The multilinear modular 

hash (MMH) function is a message 
authentication code. The original 
message is run through the hash 
(with a secret key), and the code is 
the result. The code is sent along 
with the original message. The re-
ceiver of the message calculates the 
hash over the original message (also 
with the secret key) and compares 
the final message authentication code 
with the code sent with the message. 
If the two codes match, the receiver 
can be assured that the original mes-
sage is authentic. 
RADIUS: The remote authentication 

dial-in user service (RADIUS) pro-
vides authentication, authorization 
and accounting services. In PacketCa-
ble, RADIUS is used at the record-
keeping server to gather billing events 
from both the CMTS and call manage-
ment server. RADIUS authentication 
keys are hard-coded to zero. IPsec is 

used for message integrity, as well as 
privacy. Its key management is IKE. 
DNSsec: The domain name service 

(DNS) originally was designed to sup-
port queries of a statically configured 
database. While the data was expected 
to change, the frequency of those 
changes was expected to be fairly low, 
and updates could be made manually 
or through a static provisioning sys-
tem. With PacketCable, DNS updates 
are expected to occur dynamically and 
hence are subject to attack. 
DNSsec, the DNS security protocol, 

authenticates dynamic exchanges be-
tween the call management server 
(CMS) and the DNS server as DNS 
entries are updated. The DNS client 
contains a pre-published public key 
for a DNS server, and the DNS server 
signs all DNS entries. 

What's it mean for you? 
All Internet communications are in-

herently insecure and subject to attack 
because of both distributed processing 

and open communications. PacketCa-
ble is no exception, so sophisticated 
security methods are necessary. 
Within the PacketCable architecture 

are many interconnected network ele-
ments, distributed across both the 
public Internet and private IP net-
works. The interfaces between these 
devices must be protected based on 
the threats to these interfaces. In addi-
tion, bearer channel communications 
must be protected from eavesdropping. 

This article has been reprinted with 
permission from the Proceedings Man-
ual of the Society of Cable Telecom-
munications Engineers' Conference on 
Emerging Technologies 2000. CT 

Doug Jones is a member of the technical 
staff at MediaOne Labs. He can be 
reached at dzjones@Media0ne.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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or two calls to the Kerberos library di-
rectly or through the generic security 
services application programming in-
terface (GSSAPI). These calls result in 
the transmission of the necessary mes-
sages to achieve authentication. 

End-to-end security for RIP 
RTP, the real-time transport proto-

col, is used to encapsulate PacketCa-

ble media streams such as voice and 
video. RTP uses the real-time trans-
port control protocol (RTCP) 
RTP provides end-to-end delivery 

services for data with real-time char-
acteristics, such as interactive audio 
and video. Those services include 
payload-type identification, sequence 
numbering, time stamping and deliv-
ery monitoring. PacketCable runs 
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RTP on top of UDP/IP to make use 
of its multiplexing and check-sum 
services; both protocols contribute 
parts of the transport protocol func-
tionality. RTP supports data transfer 
to multiple destinations using multi-
cast distribution if provided by the 
underlying network. 
RTP does not provide any mecha-

nism to ensure timely delivery or pro-
vide other QoS guarantees, but relies 
on other PacketCable services to do 
so. It does not guarantee delivery or 
prevent out-of-order delivery, nor does 
it assume that the underlying network 
is reliable and delivers packets in se-
quence. The sequence numbers allow 
the receiver to reconstruct the sender's 
packet sequence, but they also might 
be used to determine the proper loca-
tion of a packet, for example, in video 
decoding, without necessarily decod-
ing packets in sequence. 
While RTP primarily is designed to 

satisfy the needs of multiparticipant 
multimedia conferences, it is not lim-
ited to that application. Storage of 
continuous data, interactive distrib-
uted simulation, active badge, and 
control and measurement applications 
also may use RTP. 
The protocol is the basis for encod-

ing real-time data streams in Packet-
Cable; hence, encryption is available 
at this layer. The PacketCable security 
specification allows for end-to-end ci-
phersuite negotiation, so that the 
caller and the callee can choose their 
preferred encryption and authentica-
tion algorithms for the call. Although 
the current version of the PacketCable 
security specification only defines 
RC4 for RTP packet encryption and 
only the multilinear modular hash 
(MMH)/message authentication code 
for packet authentication, additional 
cryptographic algorithms will be de-
fined as needed to meet future Packet-
Cable application requirements. 

Additional security methods 
RC4: This secret key encryption al-

gorithm is used in, among other things, 
the secure sockets layer protocol used 
by Netscape and other Web browsers 
to transmit encrypted information 
(such as banking transactions) over the 
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Within PacketCable, IKE manage-
ment is completely asynchronous to 
call signaling messages and does not 
contribute to any delays during call 
setup. The only exception would be 
some unexpected error, where IPsec is 
lost by one of the endpoints. 
IKE is a peer-to-peer key manage-

ment protocol. It consists of two phas-
es. In the first phase, a shared secret is 

negotiated via a Diffie-Hellman key ex-
change, which then is used to authenti-
cate the second IKE phase. The second 
phase negotiates another secret, used to 
derive keys for the IPsec protocol. 

Kerberos 
Kerberos provides a means of verify-

ing the identities of principals (an 
MTA or a network server) on an open, 
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or unprotected, network. This is ac-
complished without relying on asser-
tions by the host, without basing trust 
on host addresses, without requiring 
physical security of all the hosts on 
the network, and under the assump-
tion that packets traveling along the 
network can be read, modified and in-
serted at will. 

Kerberos performs authentication 
under these conditions as a trusted 
third-party authentication service by 
using conventional shared secret key 
cryptography. Kerberos extensions 
provide for the use of public key cryp-
tography during certain phases of the 
authentication protocol. These exten-
sions provide for authentication of 
users registered with public key certi-
fication authorities and allow the sys-
tem to provide certain benefits of 
public key cryptography in situations 
where they are needed. 
The basic Kerberos authentication 

process includes: 
• A client sends a request to the au-
thentication server (AS) requesting 
"credentials" for a server. 
• The AS responds with these creden-

tials, encrypted in the client's key. 
The credentials consist of a "ticket" 
for the server and a temporary en-
cryption key (often called a "ses-
sion key"). 
• The client transmits the ticket, which 
contains the client's identity and a 
copy of the session key, all encrypted 
in the server's key, to the server. 
• The session key (now shared by the 
client and server) is used to authen-
ticate the client and optionally may 
be used to authenticate the server. It 
also may be used to encrypt further 
communication between the two 
parties or to exchange a separate 
sub-session key. 

Implementation of the basic protocol 
consists of one or more authentication 
servers running on physically secure 
hosts. The authentication servers main-
tain a database of principals, users and 
servers, and their secret keys. Code li-
braries provide encryption and imple-
ment the Kerberos protocol. To add 
authentication to its transactions, a 
typical network application adds one 
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Broadéemd eless Sweeps the Nation 
Cab List Decide: "Beat 'Em or . Join 'Em?" 

Swooping from the sky thanks to Fed-
eral Communications Commission 
wireless broadband spectrum auctions 
(and in the case of MCI WorldCom 
and Sprint, massive acquisitions), tele-
com companies such as incumbent 
local exchange carrier (ILEC) Bell-
South are developing business strate-
gies that involve broadband wireless. 
The intent behind much of this strate-
gy is to beat cable companies at their 
own game—especially now that the 
cable pipe is being used to carry data, 
Internet and basic phone service. 
Telecom carriers, en masse, are 

falling in love with broadband wire-
less for two reasons: its ability to cir-

Like it or not, telecom carriers have 

found a way to sell data, phone service 

and even television to cable companies' 

bread-and-butter customers—the aver-

age American citizen. 

cumvent the need for agreements 
with competing carriers at the local 
loop level, and the fact that it can do 
just about everything cable can for in-
dividual consumers—though at a 
higher cost per sub, at least for now. 

Telcos' potent weapon 
Broadband wireless has many faces. 

That's because a multitude of spec-
trum options are available, from the 
unlicensed spectrum (such as 2.4 GHz 
and 5 GHz) to local multipoint distri-
bution system (LMDS) in the 28 GHz 
range, to the 38 GHz and 24 GHz 
spectrum used by WinStar and 
Teligent, respectively. 

Probably the most direct threat to 
cable will come from operators such as 
MCI and Sprint, which own multi-
channel multipoint distribution system 
(MMDS) spectrum (2.5 GHz and 2.7 
GHz), also known as wireless cable. 
Though MCI and Sprint (soon to be 

one mega-carrier) officials say they 
plan not to offer TV services, the rea-
son MMDS came into existence was 
the FCC's desire to promote competi-
tion in the cable industry. Needless to 
say, that tactic failed, and one by one 
the independent wireless cable opera-
tors declared bankruptcy—and be-
came ripe for the telco picking. Cable 
operators are barred from buying 
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MMDS licenses. (See Table 1.) 
Also, unlike LMDS and the frequen-

cies used by Teligent and WinStar, 
MMDS is well-suited for individual 
households—though analysts say 
fixed wireless equipment still is too 
expensive for most carriers to justify 
deployment at that level. 

Fixed wireless will most likely thrive 
in the small business and home office 
market, says James Mendelson, a tele-
com analyst at Washington, D.C.-based 
consulting firm Strategis Group. "Obvi-
ously, cable can also play there," he adds. 
Mendelson estimates MMDS cus-

tomer premise equipment alone cur-
rently costs carriers about $500 per 

LINE 

> Wireless Broadband: 
Friend or Foe? 
Telecom carriers are opting for 
broadband wireless because it 
circumvents the local loop and 
is nearly as versatile as cable, if 
more expensive. The multi-
channel, multipoint distribution 
system (MMDS) poses the most 
direct threat; opportunities for 
cable may lie with unlicensed 
spectrum. 
MCI and Sprint own MMDS 

(or wireless cable) licenses, 
which at a relatively low spec-
trum can service homes within 
a 25- to 30-mile radius. Cus-
tomer premise equipment costs 
carriers about $500 per house-
hold, but that could drop soon. 
It should do well in the multi-
ple dwelling unit (MDU) mar-
ket. At a higher frequency, local 
multipoint distribution system 
(LMDS) has a range of two to 
three miles. The spectra used by 
such companies as Teligent and 
WinStar are also relatively high. 

Telecom vendor Proxim sells 
transceivers and antennae that 
extend T-1 links up to seven 
miles over the unlicensed 2.4 
GHz and 5 GHz spectrum. 
Comcast Internet Service ran 
trials of Proxim products for 
customers in Pennsylvania and 
New Jersey in February 

TOP U . S . BROADBAND 

WIRELESS CARRIERS 

Telecom carrier Type of spectrum Markets/number of licenses 
Advanced Radio Telecom 39 GHz 
MCI WorldCom/Sprint MMDS (2.5 GHz and 2,7 GHz] Combined MMDS licenses wit 

54 million U.S. homes 
pass 

Winstar Communications 38 GHz, LMDS (28 GHz) 60 markets/315 38 GHz licenses, 
16 LMDS licenses 

NextLink Communications LMDS (28 GHz) Covers 95 percent of top 30 
40 LMDS licenses, which inclxle 
million points of presence 

markets/ 
114 

US West LMDS 128 GHz) Eight markets 

Source: Comnunications Technology 

household. "We expect this (price) to think it's an open field." 
drop soon," he says. To win this "battle 
MMDS operators' best bet, he con- with cable, Levin says, 

tinues, will be to target the multiple have to offer TV serv.ce 
dwelling unit (MDU) market. "That'll As for the high cost 
be their sweet spot," Mendelson says. tomer premise equipment, 
However, Sprint and MCI have ambi- Sprint is not daunted, 

tious plans for the consumer market would definitely like 
with their freshly acquired MMDS net- move down to be comparable 
work. And, says Mike Levin, director of digital subscriber line 
marketing for Sprint's Broadband Wire- modem technology. but 
less Group, the battle between telecom Sprint wants consumers 
carriers and cable companies is still in serious about connecting 
the early stages, so who'll win is any- wireless cable. "If that 
body's guess. (See Figure 1.) have to absorb some 

"The battle for the appropriate bun- so be it," Levin says. 
die is really down the road a ways," Other telcos, such 
Levin says. "It's really a fair fight right turning to higher frequency 
now (concerning AT&T's cable strate- such as LMDS or 38 
gy). The market is open. We're so the tangle of local bottlenecks 
early in the product life cycle here. I monly faced by competitive 

of the bundle" 
Sprint will 
at some point. 

of MMDS cus-
Levin says 

though execs 
to see the price 

with 
(DSL) and cable 

for now, 
to know it's 
them via 

means we'll 
losses early on, 

as NextLink, are 
spectra 

GHz to hop over 
so corn-

carriers. 
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2 4 GHz (ISM) 1% 

900 MHz (ISMI 1:: 

W IRELESS BROADBAND MARKET 
SHARE IN 2000 

5-6 GHz (15M) 4% 
1.9 GHz (PCS) 4% 

MMDS 57:: 

But the higher the frequency, the less 
likely it is for carriers to put their 
spectrum to use for business cus-
tomers. The reason is scope of reach: 
LMDS and higher frequencies have a 
more limited range than MMDS. 
LMDS, for example, has a radio range 
of two to three miles, while MMDS 
has a 25- to 30-mile radius. 
And for that reason, says Levin, 

Sprint isn't worried about NextLink, 
Teligent, and WinStar. 
"The LMDS spectrum is not particu-

larly well-suited for residential," Levin 
says. "We don't see that as a threat to 
the consumer market at all." 
Mendelson of Strategis Group 

agrees. "(With MMDS) you get more 
bang for your buck," he says. But, he 
cautions, MMDS is a lower-bandwidth 
application. Its bandwidths are com-
petitive with DSL and cable modems. 

It's a well-heeled market 
According to the latest figures from 

Strategis Group, the LMDS and 
MMDS markets combined will gener-

Other 1% 
LMOS 32% 

Source Allied Busress Intelhgence 

ate $3.4 billion by 2003, compared to 
$3.3 million for LMDS and $5.6 mil-
lion for MMDS in 1999. 
These figures do not include what-

ever gains in the broadband wireless 
market will be made by Teligent, Win-
Star, AT&T (which holds a very small 
amount of 38 GHz spectrum) and Ad-
vanced Radio Telecom, Mendelson 
says. The figures also don't take into 
account 
NextLink, 
which operates 
in the 28 GHz 
spectrum. 
"They really 
haven't begun 
rolling out ser-
vices," Mendel-
son says. 
The Strategis. 

Group predicts that by 2003, no less 
than 34 percent of U.S. households 
and 45 percent of U.S. businesses will 
be serviceable by broadband wireless 
networks—a fairly substantial finding 
considering that in 1997, fewer than 

W IRELESS BROADBAND MARKE i 

SHARE IN 2005 

5-6 GHz ((SM) 4% 
1 9 GHz (POS) 2% 

24 GHz (ISM) 2% 
Other 1% 

MMDS 70% 

LMDS 21% 

Source Allied Business Intelligence 

five vendors had the ability to produce 
an operating LMDS system. (See Fig-
ures 2 and 3.) 
Now, big-time vendors such as 

Cisco, Lucent and Nortel can deliver 
carriers working broadband wireless 
systems for all spectrums that are ca-
pable of transmitting voice, data, In-
ternet and video services. 

Will cable join in? 
Lots of smaller vendors are getting 

into the broadband wireless game as 
well, seeking to capitalize on carriers' 
lust for everything broadband wireless 
these days. 

Sunnyvale, Calif.-based Proxim pro-
duces equipment that can be used in 
the unlicensed spectrum-2.4 GHz 
and 5 GHz. The company sells wire-
less local area network (LAN) 
adapters, Ethernet bridges, wireless 
LAN connectivity for Windows CE 
devices and two-radio wireless bridges 

"We touch the very edge 
of the broadband delivery 

facility. We don't care 
whether it's DSL or 

cable --it matters not." 
—Kurt Bauer, Proxim 

to original equipment manufacturers 
(OEMs) and the end user. One advan-
tage for Proxim is that it makes wire-
less broadband products that can be 
used by telecom carriers and cable op-
erators alike. 
"We touch the very edge of the 

broadband delivery facility," says Kurt 
Bauer, Proxim vice president of mar-
keting. "We don't care whether it's 
DSL or cable—it matters not." 
Proxim sells service providers 

equipment for the 5 GHz unlicensed 
spectrum that is used to connect 
buildings so providers don't have to 
use fiber or cable. This equipment in-
cludes a transceiver and antennae that 
are bolted onto the sides of buildings, 
and extends T-1 links across the air. 

"It's an extension of the LAN envi-
ronment," Bauer says. 
This type of equipment shoots data, 
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voice or video a distance of seven 
miles, and can be placed at the central 
office or an Internet service provider 
(ISP) point-of-presence (POP), mak-
ing it ideal for rural use. 
While cable companies could use 

this equipment, Proxim's primary cus-
tomers are ISPs and enterprises. "We 
don't vigorously approach (cable com-
panies)," Bauer says. 

Nonetheless, cable companies, if they 

so choose, could use Proxim's products 
anywhere they find themselves in need 
of a point-to-point 100 Mbps link with-
in their infrastructure or backbone. 
This would be ideal for cable compa-
nies trying to sell Internet service. 

"Voice service can be included in 
that, in our case," Bauer adds. 
Within the next six to nine months, 

Proxim plans to begin marketing its 
products heavily to cable companies. 
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Upconverters • Downconverters • Reverse Amplifiers 

ANADIGICS has shipped over 2 million cable modem ICs because 

our products not only meet DOCSIS specifications...they exceed them! 

You'll find other solutions just don't stack up, call us today. 

NADIGICSnOn Board 
35 Technology Drive Warren, NJ 07059 Tel: 908 668-5000 Fax: 908 668-5132 e-mail: mktg@anadigics.com. Website: www.anadigics.com 
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iractices and 
Reduce Your "Elevated" Risks ad John Young 

Aerial safety practices are becoming 

more important as telecommunica-

tions plant upgrades continue to 

increase. Full-time employees, con-

tractors, subcontractors and tem-

porary hires are all working some-

where in your franchise's plant. Each 

work area has its own problems and 

personality regarding safe practices 

and fall protection. 

As illustrated by this past winter's 
extremes, the weather is an addition-
al factor that affects safety on a day-
to-day basis. Low temperatures 
combined with moisture and high 
winds can have crews, in effect, 
working on ice skating rinks every 
time they put their feet down. 
Below-freezing temperatures make 
equipment unreliable with brittle 
and unyielding panels, door hooks 
and so on. Work slows as crews bun-
dle up and have to take breaks from 
work in subzero temperatures. 

Stress is always present in construc-
tion projects. Deadlines do not 
change because of unfavorable weath-
er conditions or because there is a 
labor shortage. Straining to meet 
goals for customers passed, project 

deadline and budget can mean adding 
more contractors with little concern 
for their training or equipment. 

Aerial safety 
Aerial safety and fall protection is 

only one of many areas we need to 
carefully evaluate under these circum-
stances. If training, equipment and su-
pervisory enforcement of safety rules 
are being neglected to "get the job 
done," putting an employee 20 or 
more feet in the air is very likely to 
lead to an accident or serious injury. 

Occupational Safety and Health Ad-
ministration (OSHA) regulations 29 
CFR 1910.268 and 1926.502 and 503 
cover many of the telecommunica-
tions requirements for aerial safety. 
These requirements are very specific 
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Though it looks simple, working with bucket trucks carries numerous risks, from getting "bounced" out 
of the bucket by an impact with another vehicle to ripping down a restaurant's drive-through awning. 

regarding climbing gear and ladders. 
They are less clear when it comes to 
buckets on aerial lift trucks. 
Once you get more than four feet 

off the ground, personal fall protec-
tion is mandated by 1926.501 (a)(1) 
and (b)(1). Do we put an employee in 
a body belt and lifeline or a full body 
harness and six-foot lanyard under 
these circumstances? As long as the 
employee cannot fall farther than two 
feet, the belt and lifeline are accept-
able. If the employee could fall farther 
than two feet, a full body harness and 
lanyard are required. 

In a bucket, any lines or lanyards 
must be tied off to the boom arm and 

not to the bucket. If we restrict the 
employee's fall to two feet, then the 
line cannot be more than two feet 
long and we restrict movement in the 
bucket, which is not always feasible 
when performing construction and 
upgrades. As a consequence, most of 
us in the industry have adopted full 
body harnesses and six-foot lanyards 
to meet 29 CFR 1926.501 and 502 re-
quirements. While it is rare for an 
employee to fall out of a bucket, it is 
more common that one will bounce 
out when another vehicle hits the aer-
ial lift truck. The harness and lanyard 
have saved life and limb on more 
than one occasion. 

1910.268 further 
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used while working 
platforms," includin 
8 also mandates thei 
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Pole climbing, ladders and 
Aerial lift trucks 

Poles, ladders and lilt trucks all 
have one thing in common: They can 
be used as modes of transportation to 
get you from Point 1. (ground level) to 
Point B (the height t which you need 
to work). 

Years ago, when I taught pole climb-
ing and aerial safety 
start off the class wii 
ment. "Some people 

classes, I would 
h a simple state-
work behind a 

LINE 

Safety in the Air 
As work piles up and deadlines 
approach, it's tempting to cut 
corners on safety. But busy 
schedules make safety training, 
equipment maintenance, and 
enforcement o: rules all the 
more necessary. 

Falling is a significant cause 
of occupational death. Ladder 
safety is important for that rea-
son, as well as for the hazards 
of simply handling the equip-
ment. A pole farm is the best 
place to learn, practice, and 
gain confidence pole climbing. 
Aerial lift trucks also require 
training, both for driving and 
operating the bucket. 

To preserve life, limb and 
property, set up and maintain a 
comprehensive aerial safety pro-
gram. It's an essential part of 
our business. 
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CABLE RESOURCES INC 

A Return RF Meter, a Spectrum Analyzer, 
a Return Maintenance Monitor. All with Remote Control! 

The RDU© is the Right Tool for the job. 
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Monitor Screen with Integrated RF Switches 

lour Cable System 
Sow Town or Trunk , Fiber ID 
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Video Output with Test Carrier Levels 

The RDU° is a new type of return test 
system. You "see" the live condition 
of the return spectrum and RF level 
in dBmV at the HE, from any 
subscriber's terminal, amplifier, tap 
or fiber node. 

The RDU° provides a "live" 
visual display of Carriers and Level, 
Ingress, Noise, Impulse Noise and 
Common Path Distortion. 

With integrated RF switches. 
you select and monitor, a single node. 
a group of nodes or all the nodes in 
a Hub. 

Node configurations are created 
by you, insuring an intuitive, easy to 
implement Return Management 
System. 

RDL°'s monitor the noise floor, 
where you designate, by frequency. 
The RDL c averages the energy and 

9 o 

RDU© RETURN DISPLAY UNIT 

70 dB Dynamic Range 
Integrated RF Switching 
Automatic Test Carrier Levels 
I-NAN° Maintenance Monitoring 
Displays Impulse Noise and CPD 
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Monitor Screen: Impulse Noise Present 

displays your benchmark I-NAN© 
number. 

You gauge the noise floor's 
condition from a simple, trackable 
number! 

I-NAN° numbers judge return 
performance over time by node or group. 
I-NAN° is a flexible, cost effective 
tool for proactive maintenance of 
return networks. 

The RDU° provides frequency 
agile level cursors with a Delta in 
dBm V and a time/date stamp for cost 
effective engineering test operations. 

Poll your nodes, isolating the 
problems for immediate attention. 
The RDU° is a tool for effective plant 
maintenance. 

Monitor your return system on a 
TV channel and on your computer 
terminals via a Cable or LAN Modem. 
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Imagine live return at Dispatch. 
Customer Service and Engineering 
computer stations for constant 
maintenance monitoring. 

The RDU° system opens the way 
to a logical, effective return operation. 

CABLE RESOURCES INC 

85M Hoffman Lane, 
Islandia, New York 11749-5007 

FAX: 1-631-234-4436 

Call 1-800-537-9995 for 
Sales and Product Information! 
Visit us @ www.cricabletv.com 

RDU: Protected by one or more US patents and 
Patent Application including US Patent No. 5.956.074 
RDU © 1997-99, Cable Resources Inc. 
RNS 1997-99. Cable Resources Inc. 
I-NAN © 1998-99. Cable Resources Inc. 



> Fall Protection Checklist 

Proper safety gear is essential for pole-climbing and ladder 
work. Note the hardhats, eye protection, gloves, boots, 
safety harnesses and lanyards. Photos courtesy of NCTI 

desk; you work 20 fee up in the air. If 
that is not where you vant to work, 
you might want to go back to being a 
bank president." 

Training required 
Lach of these mods of transport-

ation has distinct ad ntages and 
disadvantages. All th ce share a 
mandatory requirem nt: training and 
certification. 
OSHA clearly defi es training re-

quirements in 29 CF 1910.268. The 
regulation says, "(c) raining. Employ-
ers shall provide trai ing in the vari-
ous precautions and afe practices 
described in this sect on and shall en-
sure that employees o not engage in 
the activities to whic this section ap-
plies until such empl yees have re-
ceived proper trainin in the various 
precautions and safe ractices required 
by this section." 
To translate this i to English: If 

you are not trained and qualified in 
a certain mode of t ansportation, 

The following items will help you evaluate your program. 
Keep in mind that no checklist is a substitute for a good 
safety program. 
U yes U no 1. Is there a designated, qualified person re-

sponsible for safety and health issues as well 
as corrective actions for your area? 

0 yes U no 2. Is this person knowledgeable about fall pro-
tection and jobsite issues? 

0 yes U no 3. Are contractors and subs required to have 
written safety programs, safety training and a 
person responsible for safety on site? 

U yes 0 no 4. Are field safety inspections performed regu-
larly on all site work? 

U yes U no 5. Is management actively committed to pro-
viding a safe work environment? Does this in-
clude training? 

U yes 0 no 6. Is the work area inspected in advance for 
hazards that can cause a fall from elevation? 

U yes 0 no 7. Are the work areas surveyed on a regular 
basis for OSHA compliance and changing 
work conditions that may create fall hazards? 

0 yes U no 8. Are tools and equipment properly inspect-
ed prior to use and damaged or hazardous 
equipment taken out of service and repaired 
or destroyed? 

yes U no 9. Are ladders made of appropriate materials 
for the work being performed with them? 

yes U no 

CI yes 0 no 

0 yes 0 no 

U yes U no 

0 yes 0 no 

0 yes 0 no 

U yes U no 

CI yes 0 no 

U yes U no 

U yes 0 no 

U yes U no 

10. Are ladders tied off properly when neces-
sary? Do they extend the proper distance be-
yond roof lines? 
11. Do employees wear proper footwear for 
ladders or climbing gear? 
12. Is the level of lighting adequate for safe 
employee movement and the work being 
performed? 
13. Do contractors and their subcontractors 
use proper equipment in a sa fe manner? 
14. Are aerial lifts, ladders ar.d climbing gear 
properly inspected prior to use? 
15. Is climbing gear maintained in accordance 
with Occupational Safety and Health Adminis-
tration and American Nation al Standards In-
stitute standards? 
16. Do all aerial lifts have personal fall protec-
tion available for operators? 
17. Are all employees properly trained in the 
operation and use of equipment? 
18. Have all employees been advised as to 
how to report unsafe conditons at their job-
site and who to contact? 
19. Are emergency numbers posted as re-
quired? 
20. Are reported items or unsafe conditions 
documented and corrected? 
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Keep the uptime 
promise on your new 
Telephony and Internet 
services. BARCO's ROSA 
solutions make it easy. 
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supervise 
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ROSA Network Monitoring 

• proven technology with a global installed base 

• mature hardware and software 

• open standards 

• wide range of third-party interfaces 

• set-and-forget network devices 

• modular & scalable for easy growth & upgrades 
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You are not Tarzan. While tree work generally is to be avoided, sometimes it can't be helped when 
trimming branches away from your cables. If you have no choice but to climb a tree, proceed with 
great caution—climbing trees takes the dangers of pole-climbing to a whole new level. 

you should not use that mode. Send-
ing out unqualified workers may 
carry great risks, such as medical 
costs, lost worktime, lower produc-
tion and liability. 

Ladders 
Some workers may think: "Why do 

I have to be qualified to use a ladder? 
I can just throw it against a building 
and climb up; what's the big deal?" 
Falling is the big deal. According to 
the Bureau of Labor Statistics' 1994 
Census of Fatal Occupational Injuries, 
8.8 percent of occupational deaths are 
related to falling. Section 1910.268 (h) 
outlines ladder rules. 

Falling isn't the only hazard involved 
with using a ladder. Lifting the ladder 
itself also is a major cause of injuries. 
Using improper technique while lifting 
a ladder can lead to lower back in-
juries so severe that they may cause an 
employee to miss work or even suffer 

a lifetime of pain. Maneuvering a 100-
pound ladder off the truck and 
through a typical yard, around obsta-
cles such as lawn chairs and toys, can 
be challenging, to say the least. 
Anyone who works with a ladder 

needs to know a few basic fundamentals: 
• How to inspect a ladder 
• How to survey the area 
• How to lift a ladder properly and 
where its balance points are 
located 
• How to properly set-up of a ladder 
• How to properly climb 
• How to secure one's body while 
working 
• How to work properly 

Pole climbing 
One clear advantage of pole climb-

ing over ladder use is the weight of 
the equipment. An average set of 
hooks (climbers, gaffs and so on) 
weighs approximately seven pounds. 

Compare this to a 10 
extension ladder, and 
obvious. Section 191 
pole climbing. 
Remember, only qu 

should climb poles. T 
come qualified is to g 
mal pole-climbing co 
controlled environme 
farm. The pole farm 
be elaborate; it can h 
two poles. The advan 
is that it provides a p 
the presence of a qu 
is essential because, 
"Practice doesn't ma 
ing perfect makes pe 
The pole climber 

fundamentals listed 
class will teach mu 
most important less 
climber is confiden 
• Correct use of per 
equipment 
• Techniques for su 
and surrounding 
• Testing, shaping a 
• Ascending and d 
• Belting off 
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Cable GatorTM 
Center Conductor Cleaner 

‘Ciemmool As a manufacturer of cable installation tools, Ben 
Hughes/Cable Prep was approached by techni-

cians and linemen throughout the industry to pro-
duce a center conductor cleaner. The prevailing fac-

tor was the need to eliminate cleaning the bonded 
dielectric from center conductors with knives or other 

scraping methods without causing installation problems. By listening careful-
ly to the comments and suggestions offered, Cable Prep has responded with 
the Cable Gator.TM 

There is a beveler that performs the pyramid cut to remove the burrs. If the 
center conductor burrs aren't removed, damage to the seizing mechanism of 
the connector can occur. Scoring of the copper-clad coating on the center 
conductor results in signal loss. In two easy steps the Gator bevels the center 
conductor and removes the bonded dielectric, leaving the cable perfectly pre-
pared and ready for the connector. A perfect prep means no signal loss and 
no down time. 

FEATURES 
• Lifetime Warranty on Body 
• Produces pyramid cut on center conductor 
• Multiple blade surfaces 
• Enhanced ergonomic handle 

A Ben Hughes Communication 
Products Company 

207 Middlesex Ave., P.O. Box 373 
Chester, Connecticut 06412 USA 
Phone: 800-394-4046 
Intl: (01) 860-526-4337 
Fax: (01) 860-526-2291 

EablEPre 
Tools You Trust'. 

Pocket TerminX Hex Crimp Armor Removal Strip/Core 



SUBSCRIBING TO COMMUNICATIONS 
TECHNOLOGY IS EASY! 

• Send an e-mail to CT.SUB@REPLY.NET 
A subscription form will be sent to you via e-mail. 
Fill out and e-mail back. 

e  Call (800) 777-5006. 
Speak to one of our customer service representatives, who will take all your 
information over the phone. 

•  Mall your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department—New Subscriptions 

FOR CHANGES OF ADDRESS 

Send a fax to (847) 2914816. 
Please include a copy of the mailing label and the 
corrected address. 

Call (800) 777-5006. 
Speak to one of our customer service representatives, who will take all your 
information over the phone. 

Mall your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department—Address Corrections 

WE THANK YOU FOR YOUR INTEREST IN 
COMMUNICATIONS TECHNOLOGY AND HOPE 
TO CONTINUE SERVING YOU IN THE FUTURE. 

MEGA HERTZ 
Established 1975 

LEAMING INDUSTRIES 

BTSC Stereo Generators 

waa.,•••es 

• • 

MTS-2B 

"CALL US FOR ALL YOUR BTSC 
STEREO REQUIREMENTS!" 

DENVER, CO 
303-779-1717 
303-779-1749 FAX 
www.megahz.com 

SAVANNAH, GA ST.LOUIS, MO PHOENIX, AZ 
OCALA, FL HURST, TX PORTLAND, OR BUTLER, PA 

800-922-9200 
"Unique" Products For the 21st Century 

SCTE Cable-Tec Booth #1041 & 1047 
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PROTECT Y OUR 
EQUIPMENT 
Pick the Right Enclosure By Ruth Suarez Zane 

The boom in advanced services is forcing opera-

tors to pay more attention to the enclosures that 

help guarantee the quality of those services. More 

services mean more cables and equipment, plus 

fielding technicians to pop enclosures open and 

upgrade equipment. The days are long gone when 

operators could say, "Out of sight, out of mind." 

With the expansion of communica-
tions services such as data, voice and 
video, structures are growing larger to 
hold more. Environmental impact on 
the structures has always been a con-
cern for operators, but that is increas-
ing because more services mean 
higher loss to the operator if the 
structure is breached. The threat of 
vandalism and theft also is pushing 
manufacturers to improve security 
with tough materials and locks. The 
bottom line: Enclosures need to be 
bigger and stronger than in the past. 

Despite the obvious importance of 
quality structures, manufacturers 
warn, operators often neglect to re-
search products properly and pinch a 
penny here and there, which ultimate-
ly may damage services. Veteran enclo-
sure manufacturers, along with newer 
players, give operators tips on where 
to cut corners and where not to. 
"The biggest challenge is developing 

the best products to deal with the con-
vergence of service applications," says 

Jon Pickrell, vice president of sales for 
Carson Industries. "It's, 'How can we 
design the best enclosure product that 
takes into account the delivery of the 
service set, brings in telephony, video, 
data, mixes cable types'—we want to 
do that most efficiently and effectively" 

More services, now! 
The high public demand for com-

munications services not only is re-
quiring additional equipment in 
neighborhoods—it also is requiring 
operators to work faster. A customer 
who once subscribed to only cable, 
now might be adding telephony or 
high-speed Internet access. These 
new sources of revenue carry more re-
liability concerns than those tradi-
tionally associated with plain old 
cable TV service. 
The additional equipment required 

ranges from battery packs to cables. In 
the past, two hours of batteries might 
have sufficed for emergency situa-
tions. However, added services may 

require four hours or more worth of 
batteries, requiring more space. 
The tendency to move to larger 

equipment goes against the grain of a 
communications world where semi-
conductors, as well as telephones and 
other products, are shrinking in size. 
With vaults and enclosures, manufac-
turers are working to contain the ex-
pansion of the structures by building 
racks and shelving within the unit to 
pack in more equipment. 
But size still is increasing—some-

times almost doubling, says Pete Kelly, 
vice president of Oldcastle Precast. 
Andy Burgraff, vice president of sales 

for Newbasis, an enclosure manufac-
turer, agrees. "We went through a peri-
od where everything was downsized. 
Now we are seeing larger cable, larger 
enclosures; transformers are larger." 

Despite their increasing size, many 
enclosures come ready to install. 
"The product has to be installed 

quickly and easily because rollouts are 
happening very fast," Pickrell says. "A 
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lot of products are already assembled. 
You just put them in the ground." 

In addition, enclosures are becom-
ing more complex. Some operators 
need to mix cable types and sizes in a 
single enclosure: fiber, coax and cop-
per twisted-pair. 

"The way these manufacturers pack-
age the enclosures is very important," 
says Jim Davis, regional director of con-
struction for Time Warner. "You want it 
with trays and re-entry kits. That's very 
important vs. some that have four to five 
parts to add to get one station ready to 
go. It becomes an inventory nightmare." 

Keep it friendly 
Another reason operators are look-

ing for enclosures that install easily is 
that the industry no longer has a 
plethora of technicians. Having a 
product that doesn't have 25 separate 
pieces to be assembled minimizes con-
struction costs for operators and does-
n't require heavy investment in 
training technicians. 

LINE 

Choosing the Right 
Enclosures 
The boom in telecommunica-
tions services has led operators 
to move equipment into the 
field, underscoring the need to 
enclose that equipment safely 
and efficiently. 

Manufacturers are providing 
enclosures that, regardless of 
size, can be set up in a day. 
Labor constraints increase the 
value of simple installations. 
Preloading equipment also 
helps. The increased use of 
thermal plastic covers shows 
how enclosures have been re-
designed in light of environ-
mental factors. Other redesigns 
cover security, aesthetics, 
strength and ducts. 

Choosing the right enclosure 
means taking all these factors 
and your own situation into 
consideration. Greater options 
could lead to a better fit, but also 
require doing more homework. 

„ 

Responding to customer de-
mand, vendors are making enclo-
sures as complete as possible. 
"One of the things we hadn't 

seen before is end users wanting 
to have their total equipment 
package, including content, pre-
installed 100 percent," Kelly 
says. "In the past, we would in-
stall environmental controls, 
and they would install the rack-
ing and stacking. In some cases, 
after the permit gets squared 
away, they want to be able to turn the 
power on and provide the service." 

In response to that demand, Oldcas-
tle is introducing a new and larger en-
closure—the 40 x 12 foot Maxi-Mode 
modular building. Twenty percent big-
ger than Oldcastle's previous largest 
structure, it will have the structural 
ability to be preloaded with the opera-
tor's content. 
Lucent Technology also has come 

up with a twist on enclosures. Its IP 
Telephony in a Box enclosure targets 
cable operators that want to add tele-
phony but have limited space for new 
equipment in existing headends. 

The "Box" is portable and easier to 
maintain than a central office, says 
Paul Barth, Lucent network engineer. 
With its 8-foot height, 6-foot width 
and 8.6-foot length, operators can 
dodge building permits in some zones. 
"We deliver it to the customer site 

power tested and having conducted 
integration testing," he says. "Just 

Left and bottom: Internal and 
cent's Telephony in a Box 

xternal views of Lu-

pick it up and deploy.' Barth estimates 
an operator can have P Telephony in 
a Box on site and run ing within 30 
days of purchase. 
Not only do operators want enclo-

sures ready to plug in, they want them 
simplified for re-entry With the boom 
in communications services, techni-
cians are increasingly re-entering en-
closures to upgrade equipment. 

"(Manufacturers) definitely have 
shifted to more user-friendly models 
than back in the mid- 90s," Davis says. 
"Before, they just filled up the enclo-
sure, and fiber would lay in there for 
years. But as we move from point to 
point, we know we'll ave to be back 
in there. A user-frien ly type of enclo-
sure is critical." 

"As more and more equipment is 
out there, operators a e asking for ease 
of installment," says homas Sloan, 
vice president of corp rate technology 
for Alpha Technologi s. In his 20 
years in the enclosure market, Sloan 

244CT06100 



1111 • 

u 

DOCSIS 
Noise Corn's UFX-99CA 

Programmable Noise Generator, 
the ideal solution for setting C/N, Eh/No 

monnmsmAnu 
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The Noise Corn UFX-99CA features: 

Internal signal and noise combiner 
for simple test set up. 

Easy to read 4x20 character LCD 
display showing attenuation, switch 
and status data. 

Local Keypad and remote GP1B 
system control. 

Optional filtering with calibrated 
noise bandwidth. 

Optional TTL on/off control of noise 
or signal for precise burst interference 
emulation. 

Custom filtering and power levels. 

Exceptional noise flatness. 
±0.I dB/I 0 MHz, typical. 

Precision attenuation adjustments 
with 0.1 dB resolution. 

Test Smarter! 

Contact Noise Corn today for more information 
on our Broadband Test Equipment Product Line. 

MODEL NO UFX 99CA 

Noise Corn 
E. 64 Midland Avenue 
Paramus, NJ 07652 
Phone: (201) 261-8797 
Fax: (201) 261-8339 
Email: info@noisecom.conn 
Web site: www.noisecom.com 
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real proof in the pudd 
ence—having done it 

says underground structures are be-
coming more and more important. 
"The more services, the more criti-

cal is it for these operators to get 
these services delivered. Acceptance 
by local communities is even more 
critical to them." 
While the enclosure business is 

changing, it's not as fast paced as the 
rest of the communications industry. 
Mark Howard, director of marketing 
for TeleWire Supply, a supplier of 
broadband hybrid fiber/coax (HFC) 

products, sees changes as evolutionary 
rather than dramatic. 
Because the enclosures market isn't 

a quickly changing one, pricing 
across the industry is more or less 
standard, and there aren't a lot of new 
market entrants. Thus, quality is the 
big differentiator. Sloan says operators 
are more interested in buying vaults 
from vendors that provide various 
construction pieces. 

"You'll have a competitor saying they 
sell a better vault," Sloan says. "The 

> Enclosure Buyer's lips 

• To protect investment in batteries, 
choose an enclosure that moder-
ates heat extremes. 
• Understand the size of cable and 
of the electronics you'll be using 
ahead of time in order to select 
the right enclosure and cable 
storage facility. 
• Be neighborhood-friendly. For in-
stance, put enclosures in back 
yards instead of front yards. 
• Consider using an enclosure that 

is fully assembled at the factory, 
with hardware and bracketry so 
you don't have to assemble it in 
the field. 

• Choose a material best suited to 
the region's weather conditions. 
• Make sure the enclosure material is 
chemically resistant to acidic and 
petroleum-based products such as 
fertilizers and bug sprays if the re-
gion is subject to those treatments. 
• Choose an enclosure with ade-
quate venting for heat dissipation. 
• Keep the design simple, and ensure 

full access to all internal components. 
• Choose a convenient and secure 
locking mechanism, preferably 
self-locking. 
• Work with a company that gives 
you technical field support on site. 

/.// 

This 30x96 headend building was in-
stalled for a cable operator in northern 
Ohio in two days Interior finish work was 
completed in four days Photo courtesy 
of Oldcastle Precast 
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Manganese 
Zinc ferrite 
components 

Nickel Zinc 
soft ferrite 
components 

Wound 
Inductors 
chokes and 

toroidal cores 

HUM MODULJ 

Wound ferrite components from MMG are ideal for reducing high-frequency 
"hum-modulation" in CATV amplifiers and other broadband communications 

applications. MMG's advanced ferrite material technology together with proprietary 

winding techniques, produce the industry's most comprehensive selection of ferrite 

cores for inductors, chokes and other suppression components. 

Wound banns, beads & toroids ire available 
in production quantities from MMG, providing 

economical circuit protection and noise suppression 

components that include high-frequency splitters, 

matching transformers, parasitic suppressors, 

chokes and inductors. 

Raw ferrite cores are available 
for custom windings. MMG's 

wide selection of raw ferrite 

cores includes toroids, 

beads and rods in a variety of 

materials and sizes. 

Iron powder MPP 
components cores 

Neodymium 
Iron Boron 
magnets 

Rare earth 
magnetic 

components 

MMG hum modulation 
suppression components 
for broadband applications 

Superior material technology 
reduces high-frequency 
"hum" modulation 

Materials suitable from 
1KHz to 1GHz 

Geometries include multi-hole 
baluns and cores 

Application engineering 
assistance available 

EMI suppression 
components — wound chokes, 
inductors and toroidal cores 

CALL MMG-North America: 
1-800-664-7712 

or visit www.mmgna.com 

NINIG-North America 
126 Pennsylvania Avenue 
Paterson, NJ 07503-2512 
(973) 345-8900 FAX (973) 345-1172 
e-mail: sales@mmgna.com 

A Subsidiary of TT Group PLC 

Barium 
ferrite 

magnetic 
components 

Strontium 
ferrite 

magnetic 
components 
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Inside the enclosure, metal compo-
nents often are used to hang cables, 
making a type of metal framework. 
However, plastics are taking over here, 
too. Thus, this year Carson began 
using a thermoplastic laminated coat-
ing which chemically bonds to metal 
and provides long-term protection 
against corrosion. 

Lock 'em up 
Customers also have been asking en-

closure manufacturers to step up secu-
rity on the structures. Popular safety 
methods are self-lock mechanisms that 
require special keys to get back in. 

Security has become a big issue 
with operators, as vandals break into 
them to destroy them or steal services. 
"Operators will pay big money to keep 
people out of pedestals," Pickrell says. 

TeleWire Supply also is turning its 
attention to increasing security in the 
structures. The company uses a self-
lock and locking "hat" or lid. The self-
lock provides ease of locking, so the 

'• -z• 

Napco's Bag-It protects an 
enclosure's contents until a 
field technician can get to 

43. 4, it for service or repair. 
' 

technician has no additional parts, 
simply placing the top on the enclo-
sure. The additional lock makes the 
structure look more secure, and in 
case a vandal were to attempt to break 
the self-lock, the padlock would give 
it an additional level of security. 

Looking good 
in addition to mechanical changes 

in enclosures, consumers are asking 
for more aesthetically pleasing struc-
tures, especially as they increase in 
size. Carson has eliminated sharp 
edges from its enclosures, giving them 
curves for a European look, Pickrell 
says. The manufacturer offers cus-
tomers nine colors ranging from light 
green to beige. 

TeleWire Supply's Howard agrees 
beautification of enclosures is becom-
ing more of an issue for customers. 
Preferred colors vary—with sandstone 
being popular across the board and 
terra cotta being popular in Arizona, 
for instance. 
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Built for 
Es13,c1; 

[OF DEPLOYMENT] 

While you're busy managing site 

acquisition and zoning details for 

your rebuild, Oldcastle is already 

under way on the precast structure 

to house the electronics. In fact, 

we'll have it completed and ready 

for inspection in as little as two 

weeks after notification to pro-

ceed. Compare this to the months 

required for conventional "from the 

ground up" designs...and it's easy 

to see how Oldcastle structures let 

you turn on the revenue stream 

much sooner. Your Maxi-Mod' 

structures will be installed on 

schedule, regardless of whether you 

are deploying five units or twenty, 

in one city or in multiple locations. 

For consistency, each structure is 

designed with a common look and 

layout. At the same time, its modu-

lar construction lets you vary the 

square footage to match your equip-

ment needs. Get up to speed today. 

Oldcastle-
SCTE Booth #847 

Northeast—Tel 860/673-3291 Fax 860/675-1294 
Southeast—Tel 770/493-5420 Fax 770/493-5425 
West—Tel 602/963-2678 Fax 602/899-1937 

www.oldcastlecomm.corn 



Alpha's Pedestal Support system provides a 
one-step solution for ground mount enclosure installations. 

While some operators still choose 
fiberglass for vaults and enclosures 
because it weighs less than concrete, 
it is becoming less popular because 
it isn't as strong. 

Duct specs 
Another factor is the quality of 

ducts, which often can affect the price 
of the enclosure. 
The best kind of duct available is 

prime spec duct, which is pipe grade, 

says John Bradley, TeleWire Supply 
manufacturing specialist for Monarch 
products. Duct quality is important 
because it is often exposed to the 
sun, so if it doesn't have the correct 
additives, it can crack. 
The other type of duct often used 

is wide spec, which is a less expen-
sive version of prime spec. While it 
may hold up well, three years down 
the road it could crack. "You could 
certainly have success with duct from 
wide spec, but it's a crapshoot," 
Bradley says. 
While the price difference is mere-

ly a few cents, with prime spec often 
costing 50 cents a foot, and wide 
spec costing 36 cents a foot, the 
cost, of course, impacts customers 
when purchased in large volumes. 
"Sometimes these things are decid-

ed on price. A duct is a duct is a 
duct. Customers have a good under-
standing of plastics and materials, 
but once that thing is in the ground, 
you don't know. If you have a prob-
lem, it's a big problem," Howard says. 

Wrap up 
Demand for advanoed services has 

led operators to rethink their enclosure 
needs. While more services often mean 
more equipment and arger enclosures, 
those enclosures also need better secu-
rity and environmental protection. 
Both traditional and and new manu-

facturers are meeting these difficult 
demands. Many enclosures can be set 
up in a day, offer exce lient security 
and weatherproofing, and even have a 
certain aesthetic appeal. 

Choosing the right enclosure means 
taking all these factors and your own 
situation into accouni. Greater options 
can lead to a better fit, but also re-
quire doing more homework. CT 

Ruth Suarez Zane is editor of sister 
publication "Intelligent Network News." 
She can be reached via e-mail at 
ruthzane@yahoo.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 

> Getting The Gear: Pedestals, Vaults, and Enclosures 

Here's a sampling of some of the ven-
dors providing pedestals and vaults 
these days. 

Alcoa Fujikura 
www.afl-link.com 
(800) 627-7854 

Alpha Technologies 
www.alpha.com 
(360) 647-2360 

American Power Conversion 
www.apcc.com 
(800) 877-4080 

Armorcast 
www.armorcastprod.com 
(818) 982-3600 

Associated Plastics 
www.associated-plastics.com 
(501) 776.0684 

Carson Industries Inc. 

www.carsonind.com 
(800) 735-5566 

CDR Systems 
www.cdrsystems.com 
(904) 615-9510 

Channel! Commercial Corp. 
www.channellcom.com 
(909) 694-9160 

Marconi Communications 
www.marconicomms.com 
(440) 460-3728 

1CM Corp. 
www.icmcorp.net 
(800) 222-2142 

Liebert Corporation 
www.leibert.com 
(216) 621-5133 

Lucent Technologies 
www.lucent.com/cableconnect 

(877) 534-9182 
Moore 
www.mooredp.com 
(800) 769-1441 

Napco 
none 
(888) 707-4878 

Oldcastle Precast 
www.precast-concrete.com 
253-833-2777 

Petro Comm Industries 
www.petrocomm-osp.CIDM 
(888) 441-5724 

TeleWire Supply 
www.telewiresupply.com 
(888) 353-9473 

Trend Technologies Inc. 
www.trendtechnologies.com 
(408) 895-6450 
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buried plant. 
got rycom? 

CABLE, PIPE & FAULT LOCATORS 
The cable industry is booming. From telephony to broad band to integrated fiber net-
works, cable companies must protect their buried treasure. RYCOM Instruments is a 
world leader in cable and pipe locating equipment. From cable identification units to line 
and fault locators, RYCOM not only manufactures the the equipment your crews need, 
but RYCOM is an expert in underground locating. We are not just a manufacturer we 
are a solution provider. 

9351 E. 59th St - Raytown, MO 64133 1-800-851-7347 - 816-353-2100 - Fax (816) 353-5050 II FIVCOM 
um gym wrse••••••••••.. 

e-mail rycom@rycominstruments.com - website www.rycominstruments.com 



What if I told you that the best way to move 

your safe driving program forward would be 

to spend more time going backwards? The 

technical staffs of most cable companies, 

which number hundreds of drivers, put mil-

lions of miles a year on the road. That's a lot 

of windshield time and a lot of exposure. And 

let's face it: Driving can be a dangerous thing. 

Backing accidents are responsible for 
nearly one-third of the total number 
of accidents in most companies. Here 
is an opportunity to reduce that dri-
ving exposure. 

What we teach 
The driving program at Jones Com-

munications has relied on a combina-
tion of three sources: the expertise of 
our insurance company (Liberty Mu-
tual), the Smith System (originator of 
the "five keys to space cushion dri-
ving") and the company's internal 
program. This training allowed our 
drivers to heighten their awareness to 

the exposures of moving forward and 
helped them make good decisions. 
The basis of all this training can be 
best summed up in five steps. 
1) Expand your look-ahead capacity: 

Most drivers look four seconds 
ahead, but they need to look 12 
seconds ahead. 

2) Size up the whole scene: Shift 
your attention every two seconds 
and check your mirrors every five 
to 10 seconds. 

3) Signal your intentions early: 
Drivers make 100 decisions every 
mile they drive. Let others know 
your intentions. 

4) Plan an escape route: Constantly 
ask yourself, "What if?" • 

5) Take decisive action: How much of 
your best thinking can you do in, 
say, three seconds? In three seconds 
you don't think, you react. Your re-
action must be the nght one. Reac-
tions are putting prior thinking in 
motion. Prepare yourself to do the 
right thing. 

There is much more hat goes into a 
strong and effective safe driving pro-
gram—quarterly commentary drives, 
driver recognition, a strong and clear 
disciplinary action program, to name a 
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few. But nothing is more important 
than attitude. 
The attitude of both the driver and 

the company sets the tone. Our com-
pany has a very positive attitude to-
ward training, recognition and 
discipline. But as far as backing up 
vehicles was concerned, we had a 
negative attitude. Because we were 
not very good at it, we discouraged it, 
and we told our associates to avoid it 
whenever possible. Instead, we fo-
cused on all the other exposures, 
such as weather, stopping and follow-
ing distances, intersections, and rail-
road crossings. And our number of 

accidents went down in every catego-
ry we focused on. 

What we didn't teach 
We viewed backing up as something 

we'd better not do, when we should 
have looked at it as something we need-
ed to do better. Again, attitude came 
into play. It took us five years to change 
ours from one that said, "Don't back 
up—we don't do it very well," to, "To 
do it well, we need to focus more on it." 
We were frozen in fear, afraid to back 

up. Some people even suggested taking 
reverse out of the vehicles. But the prob-
lem, of course, is not reverse; it's the 

person putting the vehicle in reverse. 
Before you can improve, you need 

to admit there is room to do better. 
Most drivers probably feel that they 
drive well. Very rarely do drivers in-
volved in accidents feel they were at 
fault. But the statistics paint a dif-
ferent picture. 
Research indicates that 98 percent 

of all accidents are avoidable, and 95 
percent are because of human error. 
These numbers would lead most peo-
ple to believe that there may be some 
opportunity to improve their skills. 
But these are just numbers, and mea-
suring does not mean controlling or 
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B ACKUP RODEO COURSE # 
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> Rodeo Rules 

We developed two different courses 
to test both parking and backup 
skills. Every one of the rodeo partici-
pants drove a 1998 Ford full-size 
long wheel base van from our fleet. 
Each driver started out with 100 
points, from which we make deduc-
tions. We prohibited coaching and 
spotting from bystanders. 

Course 1: Parking 
First, see Figure 1. Running time 
limit is three minutes. Time will be 
stopped and started as necessary to 
allow for measurement from num-
bered cones. 
From the starting point, the driver 

will pull forward as close to and as 
centered as possible to Cone No. 1. 
The driver will then back up into the 
coned-off space and get as close to and 
as centered as possible to Cone No. 2. 

Point deductions are as follows: 
• One-point deduction for every inch 
outside the center of the license 
plate area. 
• One-point deduction for every inch 
away from the numbered cones 

• 10-point deduction for every cone 
touched 
• 30-point deduction for each egg 
knocked off a numbered cone 
• 30-point deduction for any cone 
knocked over 
• 20-point deduction for no seat belt 
or other safety infraction 
• One-point deducted for each sec-
ond past the three-minute time 
limit 

Course 2: Five Point Star 
First, see Figure 2. Running time 
limit is 10 minutes. Time will be 
stopped and started as necessary to 
allow for measurement from num-
bered cones. 
The driver will enter the coned-off 

space and pull forward as close to 
and as centered as possible to Cone 
No. 1. The driver will then back up 
and into the tube leading into the 
coned-off circle. Maneuvering 
around the center cone, the driver 
will turn the vehicle completely 
around and back out of the tube. 
Once out of the tube, the driver will 

then back up as close to and as cen-
tered as possible to Cone No. 2. 

Point deductions are a; follows: 
• One-point deduction fc r every inch 
outside the center of the license 
plate area 
• One-point deduction for every inch 
away from the numbered cones 
• 10-point deduction for every cone 
touched 
• 30-point deduction for each egg 
knocked off a numbered cone 
• 30-point deduction for any cone 
knocked over 
• 10-point deduction eacl. time Tera-
Tape is touched 
• 20-point deduction for no seat belt 
or other safety infractior 
• One-point deduction for each sec-
ond past the 10-minute lime limit 

Once each driver finishes the 
course, record the scores on a scor-
ing sheet (such as the one on page 
256), and go over the results with 
the driver. Be sure to take note of 
areas for improvement and adjust 
training accordingly. 
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B ACKUP RODEO COURSE # 2 

Cones in the tube, leading up to 
he circle, should be about 8 
feet apart, Use tape to connect 
:he tops of the cones so its 
easy to see when a vehicle 
breaks the plane of the course, 

Above: A driver negoti-
ates the backing rodeo 
course. 

Right: Given the size and 
complexity of some vehi-
cles (such as this one) 
commonly used in cable 
systems, skill in backing 
is a must. 

not the entire solution. We also needed 
to invest more in the driver. 
So how do we make our drivers un-

derstand their current skill level and 
the need to improve? The answer is to 
test them in a controlled environment, 
in what we call a backing rodeo. The 
idea here is not just to bring a new 
awareness to this old problem, but to 
bring new skills to combat it. 
We developed our backing rodeo 

using a simple, five-step process: 
1) Design your course: We had two 

courses that took about 15 min-
utes total to complete. (You will 
need about 40 square yards to set 
up the course.) 

2) Develop a scoring system: We 
based ours on contact with and dis-
tance from cones lining the course. 

3) Educate your drivers: We ex-
plained how they would be scored, 
how the course was laid out, and 
advised them to take all the time 
they needed and to think about the 
course before starting. 

4) Set a schedule: We had our drivers 
arrive in 15-minute intervals 
throughout the day. 

5) Educate on the spot: We pointed 
out to the drivers the extra precau-
tions they took when they felt they 
were being tested. It's this feeling 
of being tested we need them to 
have every time they drive. We 
videotaped a few contestants for 
follow-up training. 

In our region alone, we have close to 
400 drivers, so rolling out the backing 
rodeo was no small task. But very sel-
dom do you create change without 
disturbing the norm. We scheduled 
times for drivers of all "logo'd" vehi-
cles to run the course, and we invited 
everyone else to participate. 
The results of any training take time 

to assess. Our initial results from the 
backing rodeo thus far have been excel-
lent. The drivers have given us feed-
back that supports our need to 
continue to train in this area. A com-
mon statement throughout the rodeo 
was, "I can't see," or, "I can't tell how 
far away 1 am." This further supported 
our need to continue training and 
stressed the need to better survey the 
backing area. Mostly, we challenged the 
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Avoid Backing, 
But Be Ready For It 
Typical defensive driver training 
neglects a major source of acci-
dents: backing. But while back-
ing is best avoided, sometimes 
it cannot be. In those cases, it is 
best to be prepared. 

Give your drivers practice in 
backing with a backup rodeo. 
Use this five-step process: 
1) Design your course 
2) Develop a scoring system 
3) Educate your drivers 
4) Set a schedule 
5) Use on-the-spot training 

Such practice reinforces the 
goal of avoiding the need to 
back up, by underscoring the 
difficulty of seeing and judging 
distances. But it also prepares 
drivers for those occasions when 
backing cannot be avoided. 

drivers to consider the need to back up. 
The best method of prevention is still to 
avoid backing whenever possible. 
Our backing policy states that we 

should avoid backing whenever possi-
ble. This means that we avoid drive-
ways and park on the street. It also 
means that when we park in a lot, we 
drive a little further so as to pull in, 
enabling us to then pull through. A 
successful backing policy would be to 
drive as if you didn't have reverse, but 
when you must back up, be ready. 
To better prepare your drivers for 

backing, consider a backup rodeo. We all 
win when we have better drivers. And 
remember that the safest device ever put 
in a vehicle is an educated driver. CT 

Dennis Sullivan is the former Washing-
ton, D.C., regional safety manager at 
Jones Communications. He is currently 
national safety manager for Prince Tele-
com. He can be reached via e-mail at 
dsullivan@princetelecom.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phiffips.com. 

Safe Driver's Rodeo 

Driver's Name 

Large 
truck-
score t 
trained 
a rig sh 
possibl 
should 
ly if nec 

hides such as this 
nted crane under-
e need for well-
rivers. Backing such 
Id be avoided if 
but a skilled driver 
able to do so safe-

ssary. 

Parking Exercise 

Date: 

1) Vehicle Centered 
(deduct le per ech outside itcense plate area) 

2) Vehicles Forward stopping Distance 
(deduct le per Inch, 'Opts d touched corte. 30es knocked egg oel) 

3) Remaining in Area 
(deduct 'Opts each tame a cone ts touched. 3Opts d knocked over) 

4) Vehicle Backing Stopping Distance 
(deduct le per inch. lOpts touch a cone, 30es knock egg oh) 

5) Seat Belt or other Safety Violations 
(deduct 2Opts for each crouton) 

Time 

Five Point Star 

1) Vehicle Centered 
(deduct le per inch outside itoense plate area) 

2) Vehicles Forward stopping Distance 
(deduct le per inch, lOpts d touched cone 30tots knocked egg off) 

3) Remaining in Area 
oecke lOpts each time a cone 4 touched. 3Opts d knocked over 
10 pts each Prne tape •s touched) 

4) Vehicle Backing Stopping Distance 
(444.ci Ipt per Inch. toots touch a cone, 3Opts knock egg off) 

5) Seat Belt or other Safety Violations 
(deduct 2Opts tor each colation) 

Time 

Total 
Time 

TOTAL 

Total Deduction 
Time Deduction 

Final Score 

Sample backing rodeo score sheet 
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That's the job of this SeaChange MPEG-2 video server. To 

safeguard the heart of your operation, your digital assets. 

Today SeaChange is the global leader in MPEG-2 digital 

video systems. Our servers are out in force, covering 

over 30,000 channels worldwide. With ironclad, scalable 

solutions for broadcast, broadband and Internet, you can 

manage your most demanding applications and a variety 

of content—including play-to-air, video-on-demand, digital 

advertising and Internet streaming. What's more, the 

patented design of the SeaChange MediaCluster will keep 

you on the air all the time, offering the highest fault-

resilience in the industry without costly mirroring. Which 

saves you the expense and complexity of working with 

redundant servers. So in addition to protecting your digital 

assets, SeaChange also protects your revenue streams, 

your technology investment and your business. And you 

have that from a reliable source. 

•  MACHANGE 
um INTERNATIONAL 
Changing television for good. 

SeaChange International, Inc. www.seachangeinternational.com 124 Acton Street, Maynard, MA 01754 phone: +I-978-897-0100 fax: +1.978-897-0132 
©2000 SeaChange International, Inc. All rights reserved. MediaCluster is patented, and a trademark of SeaChange International, Inc. 



TRAINING 
By the NCTI 

r‘r Introducing Cable Mode s, 
Part 2 
This month's installment continues a series on cable 
modem installation. The material is adapted from a 
lesson in NCTI's new Digital Installer Course. © NCTI. 

The first installment covered the considerations encoun-
tered when determining equipment locations and provided 
a checklist for certifying drop system reliability This part 
provides two options for connecting cables to a stand-
alone cable modem and computer. A cable modem can ei-
ther be located next to the computer or at a central cable 
splitter or network distribution location. 

Cable modem next to computer 
The most common configuration is installing the cable 

modem at the same location as the customer's computer 
system (Figure 1). This cable configuration generally has 
a longer coaxial drop cable and a shorter CAT-5 network 
cable. This configuration also allows the customer to 
easily check the modem status lights. 

Cable modem at distribution location 
Icss common configuration involves installing the 

cable modem at a central cable splitter or network distrib-
ution location (Figure 2). This generally reduces the nec-
essary coaxial cable but increases the length of the CAT-5 
network cable. If the customer has existing network cable, 
configuring the modem at the distribution location can de-
crease installation time. (Many new homes have a network 
system installed throughout using CAT-5 cable as a new 
enhanced technology-capable home selling feature. This is 
called "The Wired Home.") 
Network cable is usually easier to install in and around 

rooms and furnishings than drop cable. Because of the 
very low frequencies of the data signal carried, it is not 
nearly as affected by ingress problems as RF frequencies 
carried on the drop cable. However, network cable can 
have interference problems if routed too closely to electri-
cally noisy devices such as florescent lights, power trans-
formers, motors and so forth. CT 

Next month's installment will continue with considerations 
for connecting a telephone line to a cable modem using a 
phone return. 

To TV setts) 

High-
pass 
filter 

CAT-5 
network 
cable 

CONFIGURING CABLE MODEM 
NEXT TO COMPUTER 

Drop 
input 
cable 

To cable 
modem 

Inside closet or 
utility room on 

wall 

To TV set(sl 

High-
pass 
filter 

CAT-5 
network 
cable 

Coaxial 
drop 
cable 

Cable 
modem 

I\  • 

CONFIGURING CABLE MODEM 
AT DISTRIBUTION LOCA—ION 

Drop 
input 
cable 

Cable modem 

Inside closet or 
utility room on 

wall 
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Return Path Maintenance 
(You Can't Beat The System) 

là 
GUARDIAN 

erl 

Only Trilithic offers a Return Path Maintenance System. 
The Guardian System goes from the subscriber, to the pole, to the headend for 

complete ingress detection, diagnosis and resolution. 

The RSVP-. Just connect the 
GUARDIAN RSVP in place of the 
subscriber's two way terminal and 

press the "TEST" button. The RSVP communi-
cates with a 9580-SST reverse path analyzer 
located in the headend, tests the return path, 
and gives the installer a simple "PASS" or 
"FAIL" message and measurement data. 

The Is°Meter-. Now there is a fast and 
easy way to test the home cabling for 
resistance to signal ingress. The RSVP 
generates a special 28 MHz test signal. 
The installer uses the Is°Meter to track 
down leaks in the cabling. Moving in 
the direction of the leak causes a rise in 
pitch, quickly pinpointing its location. 

The 958O-SST. The SST headend unit col-
lects balancing and ingress measurement data 
from one to eight test points, and transmits 
updated measurements to the SSR field units, 
the second component of the 9580 system. 
The SST operates as an ingress monitor, 

receiving 80 ingress  1psamples per test point, 
B1. 

00 IRM1 per second. 

The 9580-SSR". Up to six SSR field 
units can communicate with one 
SST simultaneously. The SSR dis-
plays ingress and reverse sweep 

information. The 9580 and GUARDIAN 
products are a complete return path mainte-
nance system designed to test and service 
the entire return path. 

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

Ingress Management Software. Allows the 
operator to set up a powerful ingress monitoring 
system for hundreds of reverse path test points. 
IngressManagR- compares the ingress 
spectra measured at each test point to 
its own user-settable limits, logs data, 
sounds alarms, calls pagers and initi-
ates other programmed responses if 
the ingress exceeds those limits. (e.1 '  

Call Now For A Free White Paper (800) 344-2412, (317) 895-3600 
TRILITHIC (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com 
The Elgineenng C,' s Copyright 01999 TriWhir, Inc. Guardian, RSVP, IsnMeier. SST, SSR, TPX and Ingress ManagR are trademarks of Trilithic, Inc. 



MARKETPLACE 

POWERPLANT 

C&D Technologies' PowerCom 
division has introduced the 
AGM 45 compact bulk power 
plant. The AGM 45 requires 
three rack spaces and can be 
configured from 7.5 amps to 45 
amps using C&D 's —48 VDC 
7.5 amp advanced switchmode 
rectifiers. Using the AGM 45 
and other C&D power board 
panels, a complete system can 
be configured to meet various 
telecommunications needs. The 
unit is designed for applica-
tions where space is limited 
and flexibility is mandatory. 
For more information, contact 
C&D at (215) 619-2700 or on the 
Web at www.cdpowercom.com. 

FAULT LOCATOR 
Rycom Instruments has expanded its 
8850 Path Finder series to include the 
8858 cable pipe and 
fault locator. A hand-
held locator, the receiver 
locates two active fre-
quencies, 815 Hz and 82 
kHz, and passive fre-
quencies of 50/60 Hz. 
The unit receives signals 
at waist level and can 
transmit by direct con-

nection, coupler induc 
miner induction. By at 
  tional 

COMPACT OSCILLOSCOPE 

LeCroy's LP142 Literunner is a digital 
oscilloscope with 500 Mbps sampling, 
100k memory, and 100 MHz memory, 
vertical accuracy within 2 percent and 
horizontal accuracy of 50 parts per 
million. It comes with various data 
storage and output interfaces—includ-
ing 3.5-inch floppy disk drive, Person-
al Computer Memory Card 
International Association (PCMCIA) 
card slot, RS-232C interface—a menu 
selection format including help, event 

COLLISION AVOIDANCE 
Superior Signals SuperSight collision 
avoidance system allows the driver of a 
vehicle to view objects that are behind 
and out of sight from the vehicle's real 
view window. The SuperSight's camera 
is mounted to the back of the vehicle, 
and the monitor is positioned in the 
cab for the driver's viewing. The Super-
Sight is available at three levels of tech-
nology and price. Models include a 
standard black-and-white monitor or 
deluxe color liquid crytal display 

(LCD) monitor. The system is designed 
to reduce costs from accidents. 
For more information, contact Supe-

rior Signals at (800) 447-3693 or on 
the Web at www.superiorsignals.com. 

CABLE MARKERS 
VIP Division's Grabber cable markers 
identify fiber-optic cables. The markers 
are bright orange with black lettering 
that reads "Caution Fiber Optic Cable." 
The legend is re-
peated in alter-
native directions 
for 360-degree 
readability. 
Other stock leg-

ends are available. Grabbers are offered 
in lengths from 4-8 inches and widths 
to fit cables with outside diameters of 
3/8-2 inches. They are constructed of a 
specially-developed vinyl that will not 
lose its color or uncurl, even after years 
of harsh field environments and long-
term ultraviolet (UV) exposures. 

For more information, contact VIP at 
(800) 950-4921 or on the Web at 
www.vipdivision.com. 

company's BWS batte 
stripper to be dischar 
in 1.5 hours. The batt 
tioner is designated p 
NSA; the complete ca 
with cutterhead, and 
tioner is product BC 

For more informat 
Trompeter at (800) 9 
Web at www.trompet 

• 

probe 
come 
unit. 
For 

tion, 
(800) 
the 
instru 

on and trans-
ching to an op-
round return 
the 8858 be-
a fault-locating 

ore informa-
ntact Rycom at 
51-7347 or on 
b at ww.rycom 
ents.com. 

s a a 

trigger, hardware five-digit frequency 
counter, and various a utomatic mea-
surements. With built-in printer, it 
measures 8.25 x 7 x 6.5 inches and 
weighs about six pounds. 

For more information, contact 
LeCroy at (914) 425-1.000 or on the 
Web at www.lecroy.corn. 

CABLE STRIPPER 
ENHANCEMENT 

Trompeter Elec-
tronic's battery 
Charger/condi-
tioner enhance-
ment enables the 
,-powered cable 
cd and recharged 
ry charger/condi-
oduct BWCC-
le stripping tool, 
e charger/condi-
S-kit. 
n, contact 
2-2629 or on the 
r.com. 
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INDOOR PASSIVES 
PCT's Genesys line of indoor passive 
splitters and taps is designed for sys-
tems using digital, two-way services. 
Features include a —60 dBmV spurious 
signal and second order harmonic with 
a +55 dBmV return input carrier, de-
signed to handle the high output levels 
of cable modems. Within a 15-40 MHz 
return path. PCT guarantees 35 dB tap-

CHASSIS 
The Titan 
Chassis 
from APW 
Electronics 
Solutions 
is geared 
toward en-
closures 
for CompactPCI. The enclosure fea-
tures a plug-in power supply combina-
tion to be used in a high availability 
environment where withstanding exces-
sive shock and vibration is critical. Re-
verse impeller-style fan modules are 
located in the top of the unit. The two 
pluggable modules are accessible from 
the front and can be removed for repair 
or maintenance. A microcontroller 
based on the Ultra-Smart Module op-
tion monitors voltage and temperature 
and controls fan speed. 

For more information, contact APW 
at (858) 679-4550 or on the Web at 
www.apwl.cont 

NOISE 
GENERATOR 
Noise Corn's dual-band VX19000 series 
programmable noise generator is able 
to switch between two bands within 
one instrument, providing dual fre-
quency capabilities. Options on the 
VX119000 series include signal and 
noise combiner, 0.1 dB precision atten-
uation steps for both the signal and the 
noise path, and custom noise filtering. 
Frequency ranges are available from 10 
Hz to e GHz. 

For more information, contact Noise 
Com at (201) 261-8797 or on the web 
at www.noisecom.com. 

AND POWER TAPS 

to-tap isolation and 30 dB 
return loss. 

PCT's protocol data unit (PDU) 
faceplates are installed in existing 
housings to offer network powering 
for telephony upgrades. These mod-
ular, power distribution taps allow opera-
tors to upgrade from a coax cable to 
twisted-pair powering unit. 

For more information, contact PCT 
at (800) 315-2253 or on the Web at 
www. pctusa . net . 

CABLE 
CONNECTORS 

RF Connecters' expanded 7-16 
DIN connector line includes the 
RFD-1631-2L2, designed for op-
timum performance with LMR-
600 and LMR-600 Ultraflex 
cables from Times Microwave 
and DWC-600 and DWC-600R 
cables from CommScope. Other 
7-16 DIN styles developed for 
these .60-inch diameter cables 
include straight or combo ver-
sions of male clamp or crimp 
plugs, and female clamp or 
crimp jacks in straight or combo 
configurations. All connectors 
feature machined brass bodies 
and Teflon insulation. 
For more information, contact 

RF at (800) 233-1728 or on the 
Web at www.rfindustries.com. 

POWER 
INVERTERS 
Statpower's PROsine series of power in-
verters convert DC power from batter-
ies into sine-wave AC power for 
powering tools and equipment from 
convenient locations. Statpower's high 
frequency switching technology en-
ables reductions in size and weight. 
Both the 100 (14.5 pounds) and 1,800 
(16.5 pounds) watt models are housed 

in the same chassis measuring 15.4 x 
11 x 4.5 inches. The units come with 
detachable liquid crystal display (LCD) 
on/off control panel and display for 
battery status. A power output scale in-
forms the user on how much power 
the load is drawing. 

For more information, contact Stat-
power at (604) 415-4613 or on the 
Web at www.statpower.com. 
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SPLICE PROTECTORS 
DSG-Canusa's heat-shrinkable Fiber 
Optic Splice Protectors can accommo-
date single and ribbon fiber configura-
tions. The Canusa CFSP (single fiber 
product) 
enables in-
stallers to 
protect sin-
gle fiber fu-
sion splices 
commonly 
used in 
fiber-optic 
networks. 
The Canusa 
CRFP is for 
ribbon fiber 
configura-
tions and 
accommodates up to 12 fibers. Both 
products feature a clear heat-shrink-

able sleeve that permits inspection of 
the fusion splice, a steel (CFSP) or 
polycarbonate (CRFP) reinforcing 
member, and a low temperature, 

meltable adhesive for protecting and 
sealing. 
For more information, contact DSG-
Canusa at (800) 422-6872 or on the 
Web at www.dsgcanusa.com 

The Largest Selection of 
CATV Equipment and Supplies 

on the internet. Really! 
www.multicominc.com 
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MULTICOM, INC. 
YOUR ONE SOURCE FOR CABLE TV EQUIPMENT 

1-407-331-7779 

SURFACE MOUNT 
POWER   
Lambda Electron-
ics has introduced 
a 30 W DC-DC 
converter that can 
be handled by 
pick-and-place 
equipment. Using 
64-pin leadframe 
attach and regulating 
through a special bo 
10 times the thermaj 
the manufacturer h 
mal encapsulation all 
ting process. By addi 
to its SM series, La 

its line of converterl 
eh with single and 
ration ranging from 

For more info 
da at (631) 694-42 
www.lambdapower. 

heat dissipation 
rd material with 
transfer of FR-4, 
eliminated ther-
d the two-step pot-
ng a 30 W module 
bada has expanded 
to include 36 mod-
ual output configu-
10-30 W. 
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TECHNOLOGY IS EASY! 
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A subscription form will be sent to you via e-mail. 
Fill out and e-mail back. 

O Call (800) 777-5006. 
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AVCO 

RADIATING CABLE 

Andrew Corp.'s Radiax RCT series ra-
diating mode cable is designed for in-
building and tunnel-type RF 
communications systems. The cable 
can be tuned to radiate signals at the 
terrestrial trunk radio (TETRA)/UHF 
band, cellular/global system for mo-

bile communication (GSM) bands, 
personal communications 
network/personal communications 
services (PCN/PCS) bands, and uni-

versal mobile telecommunications 
system (UMTS) and 3G bands. 
The series has a foil outer conductor 

with specific slot dimensions. The cable 
uses the same foam dielectric and cen-

DIGITAL SIGNAL 
BlueWave has added another platform 
to its line of ComStruct digital signal 
processing (DSP) resource boards. Its 
CompactPCI board provides a flexible, 
scalable, single-slot DSP platform for 
the development of a wide range of 
wireline and wireless voice and data ap-
plications, including 2.5G and 3G 
transcoding, general packet ratio service 
(GPRS) encryption, packet applications, 
voice recording and archival systems, 
and communications test equipment. 
Model CPCl/C6402-3 employs eight 
Texas Instruments TMS320C6203 
processors, making the board's process-

ter conductor as other Andrew-manu-
factured coaxial cables. 

For more information, contact An-
drew at (708) 349-3300 or on the Web 
at www.andrew.com. 

PROCESSOR 

ing power equivalent to that of three 
ComStruct CPCl/C640 boards. 
For more information, contact Blue-

Wave at (972) 277-4625 or on the Web 
at www.bluews.com. 

NEW MULTIFUNCTION LCD 

AVCOM's PSA-65C 
Portable Spectrum Analyzer 

Microprocessor Controlled, 1-1250MHz In One Sweep! 
AVCOM's newest Portable Microwave Spectrum Analyzer, model 

PSA-65C, incorporates a microprocessor and attractive multifunction, 
backlit LCD, with an expanded frequency range from less than 1MHz to 
over 1250MHz, for the amazing price of $ 2930. 
AVCOM's new PSA-65C is a low cost general purpose spectrum 

analyzer that's loaded with standard features including FM audio 
demodulator, AM detector and digital frequency lock. The PSA-65C 
covers frequencies thru 1250 MHz in one sweep with a sensitivity 
greater than -95 dBm at narrow spans. The PSA-65C is ideally suited 
for 2-way radio, cellular, cable, satellite, LAN, surveillance, educational, 
production and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC), and more. 

Visit our web-site at www.AVCOMoiVA.com. 
500 SOUTHLAKE BOULEVARD 
RICHMOND, VA 23236 USA 

804-794-2500 FAX 804-794-8284 

Phone, fax or write for more information or to order. 
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Have you been splicing in JAPANESE all this time? 
Try the .1.11ERICAN WAY of fiber splicing. 

The new AURORA FUSION 3000! 

So, what are you waiting for? 
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Aurora Inqrtintent, Inc. 

124 South Maple St. 
Ambler PA 19002 
Tel. 1-215-646-4636 

Fax. 1-215-646-4721 
e-mail: aurorasplr@aol.com 
www.aurora-instruments.com 

0600 CT263 



MARKETPLACE 

BATTERY CABINETS 
Pentair Electronic Packaging's battery cabinet features a louver-
ventilated design that uses natural convection and forced ventila-
tion to ensure proper air exchange and prevent hydrogen gas 
buildup. It can accommodate up to six strings of four batteries 
each in vertical or horizontal mounting configurations. External 
cable entry points enable entry from any side. The welded alu-
minum cabinets have outdoor-rated polyester powder-coat finish, 
heavy-duty continuous door hinge, and a seamless door gasket. 
For more information, contact Pentair at (888) 550-9543 

or on the Web at www.pentair-ep.com. 

BROADBAND PROVISIONING 
CAIS Software's IPORT Broadband Provisioning System BPS), version 4.4, helps 
service providers offer enhanced high-speed Internet access to hotels, office build-
ings and multiple dwelling units (MDUs). The IPORT BPS provides subscriber ses-
sion management for building centric networks, including automated online 
activation, limited free access and portal marketing capabilities. Version 4.4 features 
IPORT SelectSpeed, which enables tiered bandwidth offerings; IPORT OneTouch, a 
"customizable" tool bar; and IPORT Event!, a tool for managing network access in 
meeting rooms or conference centers. 

For more information, contact CALS at (858) 362-4054 or on the Web at 
www.atcominfo.com. 
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SIGMA MEGA HERTZ ° 

tee 

ZELECTRONICS INC. 
Established 1975 

"PATHIVIAKER 59 

Analog/Digital/QAM Matrix Routing System 

• 16x16 to 128x128 

• 100+ MHz/CH. 

• True Cross-Point 
Switching 

• 5 Year Warranty 

• Hot Swappable Modules 

• Windows Control & 
Scheduling Software 

• Remote Controllable 

• Redundant Power 
Supply 

"PATHMAKER" HAS THE HIGHEST TECHNICAL 
SPECIFICATIONS IN THE INDUSTRY! 

DENVER. CO 
303-779-1717 
303-779-1749 FAX 

www.megahz.corn 

SAVANNAH. GA STLOUIS. MO PHOENIX. AZ 
OCALA. FL HURST TX PORTLAND. OR BUTLER, PA 

800-922-9200 
"Unique" Products For the 21st Century! 

SUE (able-let Booth #1041 & 1047 

LINUX SERVER 
The Linux Commun-cations Server 
(LNX7000) from En ,rdyne Technolo-
gies is a stand-alone, high-speed data 
server using Linux ad. the embedded 
operating system (0 ;). These units 
multiplex and demu tiplex video, voice 
and data and stream the combined in-
formation over netwwks using Internet 
protocol (IP) transpOrt. The LNX7000 
is designed to servic a single video and 
stereo audio channe  as well as three 
bidirectional user data channels and al-
lows it to communiatte via 10/100Base-
T Ethernet or DS1-based local area 
networks (LANs) or wide area net-
works (WANs). Sup )orting applica-
tions based on the Lrnux OS and a 
range of Personal Computer Memory 
Card International Association (PCM-
CIA)-compatible internal peripherals, 
the LNX7000 product line offers users 
the ability to customize products to 
their own applicatio s. 
For more infor tion, contact 

Enderdyne, a unit •f Advanced Re-
mote Communica t ons Solutions, at 
(858) 450-7600 o on the Web at 
www.arcoms.com. 

Cast aluminui 
makes Condu 
cable blocks li 
durable. De-
signed for 
aerial cable 
installation, 
the blocks 
are available 
in various 
configura-
tions includ-
ing single roll 
pole mounted 
models. Cond 
blocks in all c 
cast or plastic 
or plastic milt 
For more inl 

Condux at (8C 
the Web at WVI 

E3LOEKS 

construction 
International's 
htweight and 

r, multiple roller, 
nd overlash 
x offers cable 
mbinations of 
rames and cast 
s. 
rmation, contact 
) 533-2077 or on 
.condux.com. 
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WOMEN IN CABLE 
& TELECOMMUNICATIONS 

Communications 
lèchnology u 

2000 

WOMEN IN 

TECHNOLOGY 

AWARD NOMINATION FORM 

Past Recipients: 
1999 Sally Kinsman 

1998 Sheri Sharp 

1997 Yvette Gordon 
Sea Change International, Inc. 

1996 Pam Nobles 
Comcast 

1995 Pam Arment 

Motorola 

Cox Communications 

Pamela J. Arment Consulting 

Co-sponsored by the Society of Cable Telecommunications 

Engineers (SCTE), Women in Cable & Telecommunications 

(WICT), and Communications Technology magazine. 

Objective: 

The annual Women in Technology Award recognizes and honors leading women in 

technology positions within the cable and telecommunications community and creates visibility for 

all women in technical careers. Each year it identifies and acknowledges the achievements of one 

woman who has demonstrated outstanding personal and professional growth and has contributed 

significantly to the industry. 

To Be Eligible: 

• Open to all women in a technical field of cable television, broadband, and telecommunications. 

• Current national SCTE member. 

• Current national WICT member. 

Factors of Consideration: 

• Demonstrates meaningful contribution to the industry. 

• Exhibits high level of knowledge, skills, and professionalism 

• Committed to community and/or professional activities that enhance the perception of the 

cable and telecommunications industry in general, and women in technology specifically 

• Broadband Communications Technician/Engineer (BCT/E) Certification. 

• Exhibits commitment to professional development and continuing education. 

• Attends SCTE and WICT conferences. 

To nominate someone for this award, please provide the following information: 
Name of Nominee: 

Company: 

Address: 

Telephone: 

Title: 

Why are you nominating this person? (attach additional sheets if necessary.)  

Name of Nominating Person: 

Company:  

Address: 

Telephone: 

Mail or fax to be received by August 25, 2000 to: 
Parthavi Das • Women in Cable & Telecommunications • 230 West Monroe, Suite 2630 • Chicago, IL 60606 

Phone: (312) 634-5270 • Fax (312) 634-2345 
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(1-{ Society of Cable Telecommunications 
Engineers 

Application 

Since 1969, SCTE has provided educational resources 

and a forum for exchange to further the advancement 

of technical professionals and the industry. Today, more 

than 17,000 engineers, technical professionals, 

installers, managers and vendors depend upon SCTE 

to deliver the tools they need to maintain their 

competitive edge in a rapidly evolving industry. 

SCTE is proud to serve its members and the 

industry as an ANSI-accredited organization 

dedicated to developing the technical standards 

that will lead to global compatibility. 

PLEASE PRINT 

Name (First) (Middle) (Last) 

Title 

Company System 

Address 

City State Zip Code 

Country 

Phone Fax E-mail 

If you reside in the US or Canada, do you wish to receive Communications Technology magazine? 0 Yes 0 No 

If you reside outside the US or Canada, do you wish to receive International Cable magazine? 0 Yes 0 No 

Occasionally, Communications Technology makes its list available for special offers from qualified, relevant 
businesses and organizations. If you would not like to receive this information, please check here. ) 

Annual Dues 

• $48 North American ) $72 International ) $250 Sustaining Member (corporate membership) 

Contributions or gifts to the Society of Cable Telecommunications Engineers Inc. are not tax deductible as charitable contributions. 
However, they may be tax deductible as ordinary and necessary business expenses. 

Payment 

D Check made payable to SCTE in US dollars drawn on a US bank. 

) Visa ) MasterCard ) American Express 

Account Expiration Date 

Signature Date 

With four easy ways to join SCTE, there s no reason to wait! 

Fax the attached application to 610-363-5898. Join online at www.scte.org. 

Mail the attached application to 
P.O. Box 13540, Philadelphia, PA 19101-3540. 

Call us at 800-542-5040 or 610-363-6888. 
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MEGA HERTZ ® 
Established 1975 

OLSON TECHNOLOGY, INC, HAS A NEW MODULATOR, 
AND MEGA HERTZ HAS THEM IN STOCK 

THE OTM-4000 (750 MHZ) FREQUENCY AGILE MODULATOR HAS: 

OLSON 
TECHNOLOGY 
INCORPORATED 

WHY PAY S2,200 FOR A 

MODULATOR WHEN MUCH 

LESS WILL DELIVER THE 

QUALITY PICTURE YOU NEED 

FOR YOUR SYSTEM 

CALL 
MEGA HERTZ TODAY 

AND SAVE... 

• Agility to 750 MHz 

• >80 dB Out of Band C/N Ratio 

• LCD Menu Screen 

• Channel and Channel ID Text 

DENVER, CO 
303-779-1717 
303-779-1749 FAX 
www.megahz.corn 

• 60 dBmV Output 

the Band 

• Micro-Processor 

Push Button Tuni 

cross 

ontrolled 

OTM-4000 (750 MHz) 

SAVANNAH. GA ST.LOUIS. MO PHOENIX, AZ 
OCALA, FL HURST. TX PORTLAND. OR BUTLER PA 

800-922-9200 
"Unique" Products For the 21st Century! 

SCIE Cable-Tec Booth #1041 & 1047 
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Mark Your Calendar 

Conference on 

Emerg'ng Technologies 

Join technology visionaries 

from around the globe to 

discuss the future of cable 

telecommunications. 

SUE Society of Cable 
Telecommunications 
Engineers 

Explore the Possibilities 

January 8-10, 2001 
New Orleans, LA 

www.scte.org 



RETURN ALIGNMENT 

Carrier Generators • Signal Level Meters • RF Switches 
Spectrum Analyzers • Return Alignment Systems 

6-Carrier Signal Generator for Return Path Tests 
• Frequencies. Specify any 6 freqs between 5-65 MHz (T-
chans are popular: 7, 13, 19, 25, 31, 37 MHz) 
Higher freqs also available 5-860 MHz 
• Amplitude: +55 dBmV, std. (Higher outputs available) 
• Spurious. 60 dBc std. (>70 dBc available) 
• Size: (W x H x D): 7.25" x 4" x 10': 8 IDS. 
• Battery. Rechargeable NiCad, >8 hours continuous use 
• Front Panel Controls: Individual carrier on/off, or all simul. 

Individual linear amplitude adjust -13 dB 
70 dB step attenuator in 10 dB steps 

TEL: 317-782-4331 • FAX: 317-786-9665 
http //www appliedinscom 

Toll Free in USA: 800-244-2976 

APPLIED INSTRUMENTS, INC. 

l e 

KLUNGNESS ELECTRONIC SUPPLY 

1-800-338-9292 
HEADEND 

AERIAL 

UNDERGROUND 

CABLE/CONNECTORS 

DISTRIBUTION 

DROP 

SUBSCRIBER 

TOOLS & EQUIPMENT 

TEST 

Knowledge, Experience. Service 
Check our specials on the web at: 

www.ccikes.corn 
Or contact us at: kes@ccikes.corn 

A subsidiary of Cable Constructors, Inc. 

LINEGEAR & ACCESSORIES 
NEW OR REMANUFACTURED 

D.A. TECHNOLOGIES  
1859-E BEAVER RIDGE CIRCLE 

NORCROSS, GA 30071 
(800) 416-0346 

fax (770) 416-0446 

REPAIRS AND UPGRADES 
EMAIL: 

sales@datechnologies.com 

FIBERDYNE LABS, INC. 
SPLITTER COUPLER MODULES PRICING SCHEDULE 

Max. Imertion Loss 
(without Connectors) 

Coupler Exact Ultra 
Module Split 

1x2 3.2 3.3 
lx4 6.5 6.7 
1x8 9.8 10.1 
1x16 13.1 13.5 
1x32 16.4 16.9 

FIberdyne Labs, Inc. Manufactures a complete family of Fused Blconlc Taper SplItter/Couplara and 
Coupler/Splitter Modules. Select from 19 Rack Mount Models. Siecor-. ADC - and Luccnt- plug compatib e 
models including Siecor- Reduced Splice Tray models. Select 1x2 to 1x32 outputs with the wavelengths and 
insertion loss of your choice and with the optical sptits you require 

ULTRA (DUAL WINDOW) & EXACT (SINGLE WINDOW) GOUPLER 
BENEFITS 

• Made in the USA 
Fast Delivery 

• Custom Configurations 
Available 

• Best Industry 
Specifications 

• Factory Direct 
Savings 

`SC,SC/APC, FC, FC/APC 
& ST Coupling/Connector Types 

Prices subject to change without notice 

QUANTITY DISCOUNTS AVAILABLE 

19 RACK MOUNT MODULE 

1X2 S242.00* 

1x3 S337.00* 

1x4 

1x5 

1x6 
1x7 

1x8 

S432.00* 

S527.00* 

S622.00* 

S717.00* 

S812.00* 

7I19 9.00' 

{7(i 
S38  '00' 

(Nade in the USA 
by 'ilderdyne Labe Inc 
Ext ernely High Quality 

1x3 
S292.00* 

1x5 

5482.00 

FIBER OPTIC PRODUCTS DIRECT 
Reduce Cantilever Stress 
Attenuator Magazine 
6 Pack - Check it out online! 

Build Out Style 
Attenuators! 

Factory Direct : Jumpers. Pigtails. Plug and Play Termination Boxes. Couple s/Splitters and 
Modules. Attenuators. Terminators. WOM's and Modules. CATV Entrance Ca tles and more 

A FIBERDYNE LABS, INC. 
127 BUSINESS PARK DRIVE. FRANKFORT, NY 13340 

PHONE BOO-894-9E94 FAO 315-895-8436 

www.fiberdyne.com 

Siecor ' is a registered trademark of lircor Corporation 

ADC " is a registered trademark of AO ; Telecommunications Inc 

Lucent " is a registered frademarl, of usent Technologies 
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9 Cable 
ft 

Chimney 

Real 
Whiji 

weeps 
Your 

stem?4 

Spectrum Technical Services is a leading, authorized contractor in 
broadband testing services. At Spectrum only specially trained technicians 

conduct the certification testing to ensure the sweep and balance of your 

system meet the quality standards you and your subscribers demand. 

With our own fleet, a full-time staff of dedicated technicians and years of 

sweep experience. Spectrum provides the specialized testing expertise for 

a full range of technical services: 

• Forward and Reverse Sweep 

• Node Certification 

• Ingress Suppression 
Spectrum 

Technical Services 

en11. 1-888-78-SWEEP 
IIIIIIIIAIIIIIM( 1-888-787 9337) 

spectrumtechemsn.com 

,Valie sure our 
,weepers carry 

thh seal 

Cal/for excellent job opportunities nationwide. 

—^ «— 
* * * * * 

CATV CERTIFIED 
.11,1.1 4 let Ire. ,61.11t, 

Professional Installation 
&  Technical Services, Inc. 

Since 1986 

An Engineering Services Company dedicated To: 

• SWEEP-FORWARD-REVERSE 
• RETURN ACTIVATION • PROOFS 
• FUSION SPLICING • ELECTRONIC UPGRADES 

CINCINNATI, OHIO 800.457-4569 

Call 

We have 8 warehouses of excess new 
inventory, sealed in the original boxes. 
These are the same products you'd get 
from the manufacturer — except 

cheaper, in stock, and ready to ship. 

SA Multimedia Taps 
We stock a complete line 

--1- of taps and passives from \• 600 MHz to 1 GHz. 

Gilbert & LRC 
___...- Connectors 

ets 
Wt.• have i large 
inventory of pin, splice and 

feed-thru connectors to fit 
any size cable. 

SA 750 MHz System 
Amplifier II 

We stock NEW amplifiers 
from 450 to 860 MHz 
at pricing usually 
less than the 
manufacturer 
direct. 

Pads & 
Equalizers 

\.1 e have an extensive 
inventory of all values 
of pads and equalizers 

from every manufacturer of 
distribution equipment. 4. 

The latest equipment. 
The best prices. In stock. 

DIGICOMM 
INTERNATIONAL INC. 

www.digicommintl.com 
T: 303-799-3444 • F: 303-799-9366 

JErtglewoodAAorado 

06100 r-,7- 273 



New Regal Passives !!! 

Full factory warranty 

1 GHZ 2000 SERIES 

porle$6.90 

4 plorîoz$9.90 
Prices limited to quantities on 
hand, first come first served. 

CAW 
SERVICES 

Pr 

7«ed.sceiceeco.cettiv.Jeozetdce(i.co-cre 
(800) 227-1200 or (305) 474-0409 Fax: (305) 474-0947 

ail: sales@catvservices.com 

PTL Test E ui ment Inc. 
BUY-SELL-LEASE-TRADE 
• HP, Tektronix, Wavetek, Trilithic, 

Calan, Matrix, Sencore, Modulation Sciences, 
Siecor, Laser Precision, etc. • 

Ph: (561) 747-3647 http://www.PTLTEST.com 
Fax: (561) 575-4635 Email: PTLTE@aol.com 

NEW AND RECONDITIONED 

• AUDIO AND DATA TRANSMISSION 
• SUBCARRIER TRANSLATORS • 

AUTOMATIC VIDEO/AUDIO CONTROL. 

Sy5tEMS 

TEL: 800-235-6960 • WWW.FMSYSTEMS-INC.COM 

Midwest Cable Services has been 

in the cable recovery business for 

16 years. Our services include the 

purchase and removal of wreck-

out and reel end cable (all types). 

Dumpster and trailer spotting for 

job convenience. End of job 

cleanups. We also purchase new 

and used or obsolete line gear.Get 

the most for your scrap, call 

800-852-6276 or 219-892-5537, 

fax: 219-892-5624 

Emergency Alert 

Systems By 

IdEA/ONiCS 
TO MEET THE 

For local franchi 

Complete At 

Audio only sys 

Compatible wit 

RF 
Solutions starti 

C MANDATE or 

e requirements 

and Video or 

ems available. 

all headends. 

IF 
g under $5,000 

MEIVONICS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 

Fax: (701) 786-4294 

274CT06100 



ADAMS G .... 
A._ • BAL 

COMMUN ACATINS  
We buy and sell excess cable equipment! 

We provide quality service! 

(800) 451-1762 = (913) 764-7280 1 (913) 764-0540 fax 

www.adamsglobal.com 
email: madams@adamsglobal.corn 

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

• 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 

qua ity service performed on a time y basis 

E-MAIL cci@cableconstructors.com • htlp://www.cableconstructors.com 

Career Opportunities available. Call 800-338-9299 ext. 199 

ComSer-Co., hic. 
For All Your Cable Needs 

Communications supplies and service 
CATV Specialist 

We Buy & Sell CATV Equipment 
Surplus, New, RMF &Used Line Gear, Taps, Connectors, Misc. 

Serving the Cable Industry Since 1984 

dha 
o,n _.1 municafion 
ervices  

() mpany  

Ph. (800) 391-1412 
Ph. (719) 481-1350 
Fax. (719) 481-1352 

email: Into@Conitier-emeom • web: a.. Comtier-eri.com 

CABLE TELEVISION SALES/LATIN AMERICA • 

NM, one of the fastest growing companies in the CATV industry, has openings or two 
additional experienced Spanish speaking sales people for our Latin American sales 
operation. The successful candidates will be based at our company headquarters in Roca 
Raton Florida. PD1 provides excellent benefits and a profit sharing program that fully vests 
within three years. If you are highly motivated and are looking for an exceptional career 
opportunity with no cap on your earnings potential, then this may be the opportunity of a 
lifetime. We will he at the June SCTE show in booth 41162. 

To apply: Fax your resume to 561-998-0608 
or c.r11 1-800-242-1606, att: Don Edelman. 
Inquiries unit be held s,. lb,' strictest confidence. 

PDI is rated AAA-1 in DL1/4.1{. 
We are a drug-free company and 
1-quai Opportunity Employer. 

1,11 its o 

• SEL1 • TRADE • REPAIR • UPGRADE • BUY • SELL 

MAIN LINE 
EQUIPMENT INC. 
WE BUY, SELL, AND REFURBISH 

PRE-OWNED LINE GEAR, CONVERTERS, 
PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 

SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

SEE OUR AD ON PAGE 131 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 
WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS 

AND PLUG-IN'S 

PH: 800.444.2288/310.715.6518 
FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLONET.ATT.NET 
WEBSITE: WWW.MLE.COM 

1110:1 

;eSP KEN HE E 
See our E-log at 

www.mccartenco.com 
  Catalog at 800-530-3979 

303-239-0790 or Fax 303-239-8750 

sales@mccartenco.com 
'111" 

Fiber Optic Power Meters 

For CATV Techs 

fotec, inc. 
1-800-537-8254 

www.fotec.com 

06100 CT275 
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Gilbert 
PPC 
TZB 

Off Shore 
Digicon 

1-800 Jumpers (586-7377) 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F. N to N. BNC, RCA, F-81 
RO-11 
RG-56 
RO-59 
RO-2 13 
RO-214 

Comm/Scope 
Belden 
Times 

Ouabbin 

Fax: (623) 582-2915 Phone: (623) 581-0331 
21615 N. 27th Avenue - Phoenix. AZ 85027 USA 

.44_1iii6t CAD 

1 : :11:81% . DRAFTING 
111."1111" ." : SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

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

• As-Built Mapping 
• System Design 
• System Walkout 

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

cable drafting and design needs." 
Call for literature. 

M• 3- Complete Nexus 71 
channel head ends 5 • 750- C-Cor Amplifiers 
Hardware 

Surplus Equipment - 
Converters 
Headend Gear 
Test Equipment 
Line Gear 
Fiber Optics 
Microwave 

SA • Jerrold • Magnavox • Zenith • GI • C-Cor 

New & Rernanufactured 
Models in Stock: 
8570 • 8580 
8590 • 8600 

elk • am do% 

UNItà 
BROADBAND 

C.3 • Alpha XM Series 60v Power N'FPNarr , NAL 

Tel (760) 631-2324 
„eke • New Taps & Passives Fax (760) 631-1184 
in • Cable and Pedestals 
www.jonesbroadband.com (800) 397-8897 
email: jonesbbi@pacbell.net Ocea side, CA 92056 

LW Supplies 

411, 

Cable Source International 
Brcn-Car Communications Company 

New Build Re-Build ›- Upgrade 
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED 

CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE 

5172 SINCLAIR ROAD • COLUMBUS, OHIO • 43299 

PHONE: (614) 841-9700 • FAX: (614) 841-9779 
BUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVF FOITIPMENT 

EFERRED ECHNOLOGIES, INC. 

We Buy & Sell New and Refurbished: 
Test Gear. Electronics. Tools. Coax. Trucks. 

Converters. Headend Gear, Drop wire. Hard war 

Also Available: 7-Day Lasher Repair • Fittings Transmitters • 
Receivers • Conduit and more! 

We Trim Budgets In A Big Way And Offer Prompt Deliveries... Cal! Today! 
800-641-6138.54 1 541-7327 s41322 2•1i, • www.preferredlechnologies.com 

WE BUY & SELL 

SURPLUS NEW & USED 
Connectors, Taps, 

Headend, Line Gear, Misc 

TM BROKERS 
33 Bar Ranch • 767 Hultman Road 

Swan Valley, MT • 59826 

Tel (406) 754-2469 • Fax: (406) 754-2548 

SEE INVENTORY ON HOME PAGE 

EMAIL tmbrokers@montana.com 

HOME PAGE: www.tmbrokersmontana.com 

We Accept M/C or Visa 

ne4P"re)e) Elk;@ftuutce 
WAWW,..t te_ff111;tyre asIc HI 

-.....-.-i 
SD \mpg- _-.,....., 4.).. 
Tel: (954) 978-8845 Fax: (954) 978-8831 

Worlirlvvirlf, Rictrillittor le_ -- . 
(800) 978-8845 

C:7 

o 

"e"1111111171 

I /III 1 pili S 11111 ,11 /III liii. I i/illpIldi 11 i/li p !Ida 
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1  
Headend Filters 
• Notch Filters with Passbands up to 1 GHz 
• Highly Selective Bandpass Filters 
• Waveguide Filters to 50 GHz 
• C-Band TVRO & Radar Interference Filters 

MICROWAVE 
FILTER COMPANY 

800-448-1666 0 315-438-4700 
Fax: 315-463-1467 

Toll Free Fax: 888-411-8860 
http://www.microwaveflItercom 

E-Mall: mfcsales@microwaveflItercom 

Performance Built Our Company 

Specializing In Rebuilds and 

Fiber Optic Installation, 

Splicing & Sweep 
Cable Construction, Inc. 

PERMANENT POSITIONS AVAILABLE! 
NATIONWIDE 

• Line Foremen • Subcontractors 
• Construction Supervisors 

Harold Bigham 
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL 32562 

P.O Box 903 

us out on the WEB! 
Zvw.cabletecnnutogies.com 

Since 1975 Leader in the Placement of Cable TV Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

du JON YOUNG aft ASSOCIATES 
Holland Creek • 1424 Clear Lake Rd. • Weatherford. TX 76086 

Call 817-599-7623 • FAX 817-599-4483 • E-Mail jyouneti staffing.net 

Omni Engineering, LLC 

Milford, CT Telecom Engineering firm is seeking an experi-
enced Design Engineer & Design Manager with the following 
qualifications: 
• Management of Design Department 
• Direct Contact w/ clients 
• Hands on designing using focus '95 and Lode Data Software 
• Microstation, AutoCAD, GIS & NT Servers a plus 
Salary is commensurate w/ qualifications. Good Benefits 
FAX or Email resume to HR: FAX: (203) 301-5178 
Email: alba@catyllc.com 

Fiber Optic Power Meters 
For CATV Techs 

fotec, inc. 
1-800-537-8254 
www.fotec.com 

Join Our Growing Team! 

'Viewsonics inc. 

A leading manufacturer & distributor of telecommunication 
products has openings for the following positions: 

Product Specialist 
Marketing & Engineering Experience 
CATV & RF Design Engineers 

Technicians 
Competitive Benefit Package - Located in South Florida 

Fax or Email résumé to HR: 
FAX: (954) 972-4945 or Email: hrs@viewsonics.com 
Visit our Web site at www.viewsonics.com 

BROADCAST TRANSMISSION SOLUTIONS 
Visit Us at Cable-Tec Booth #909 

• SMPTE 292M, 259M, 
305M. CCIR 656. EU95. 
ITU-RBT.601 

• CATV Distribution: 
to 110 Channels 

• Studio-to-Transmitter 

• Studio-to-Studio 

• Studio-to-Post Production 

• Back Haul Full Contribution 
Quality Feeds 

DTVLInx 
RS-250C Short Haul Studio Quality VI'A Link 

ExcLi Linx 
HDTV Transmission from 5 Mb s to 1.5 Gb s 

CATIlLinx 
1310/1550 nm CATV VSB/APA Transmission 

SoundLinx 
CD Ouality 4 Channel Digital Audio Link 

Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Fiber Optic Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (228) 374-5832 
Fax: (228) 374-2198 

go Force. Incorporated 
0610011277 



SCOTT CABLE has sales 
territories avail. Excel. comp 
package & highest commission 
in CATV Ind. Send res. to PO 

box 562, Farmingdale, NY 11735 

IMMEDIATE OPENINGS 

LINEMEN — SPLICERS - 
IN 

TEXAS AND VIRGINIA 

HARRIS-McBURNEY COMPANY 
800-248-3802 
800-282-5611 

DRUG FREE WORK PLACE 

EOE 

r-
tesinc 
Engineering and 
Technical Services 

2150 East Highland Avenue, 
Suite 212 

Phoenix, Arizona 85016 
(602) 956-4401 

FAX (602) 956-4664 
resume©tesinc-inc.com 

CATV IMMEDIATE OPENINGS 

RF ENO's INSPECTORS 
LODE DATA/FOCUS 

MOU INSTALLERS 
AERIAL AG 

MDU 

DRAFTERS TRUCK & TOOLS TECHNICIANS 
AUTOCAD/MICROSTATION 

CATV & TELEPHONE 

HEAD END 

SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

1-800-800-7886 or Fax: (602) 956-4664 

CABLE SEARCH 
SOCI /CU E S 

Professional Search & Placement 

ingineering 
Management 
Technicia• 
Sales 
Marketing 
Construction 

FEES 

Call or Write 
Wick Kirby 
P.O. Box 2347 
Naperville, IL 60567 

630-369-0126 fax 

PAID 

-;ornmunicatiol Is Technology 

WHERE IT'S AT!! 
CALL 1-800-325-0156, 
extension 23 for your 
Classified Advertising 

THE HI-TECH 
COMPANY 
...with 

family values 

t. 
At Adelphia, named from Adelphos, Greek for "brothers", diversity has 

always been a simple concept: create a family atmosphere 

ferences are respected and valued. 

OPPORTUNITY Adelphia, one of the nation's largest cable and tel 
companies, has systems in 32 states with over 5.5 million custom 
miles of HFC plant. We invite you to join our team at our headqua 
Coudersport, PA. 

DIRECTOR OF HFC NETWORK DESIGN Reporting directly to th 
of Engineering, this professional will examine and develop policies, pr 
cedures for implementation of network design. Manage and review co 
quality control and approval. Excellent analytical skills will allow this in 
tify and solve problems efficiently and creatively, taking the initiative t 
improved remedies. A high degree of interpersonal competence is ne 
a staff of engineers, system designers and support personnel. 

A Bachelor's degree in a technical field and 5 years design and man 
ence are required. Must have a thorough understanding of technolog 
principles, and engineering economics that relate to CATV networks. 

BENEFITS Adelphia offers excellent compensation with an outst 
package and diverse career opportunities. Successful candidate must 
driving record check, background check and physical exam where ap 

CONTACT US: ADELPHIA COMMUNICATIONS CORPORATION 
Recruiting Department • Main at Water St. • Coudersport, PA 16915 
e-mail: recruitment@adelphiacom.com 
Fax: 814-274-8065 
No phone calls please. 

where dif-

ommunications 
rs and 125,000 
ters in beautiful 

Vice President 
ctices, and pro-
pany design for 
ividual to iden-
develop new or 
ded to manage 

gement experi-
s, engineering 

ending benefits 
ass a drug test. 
licable. 

Adelhia 
2713CT06100 
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'-o'viriree WAVES? 
Tellabs is listed #62 on Fortune Magazine's "Top 100 Companies to Work for in America." 
Whether you're familiar with our name or not, Tellabs is one of the strongest tides in the 
communications industry today. We are currently at $2-billion in sales, and have grown 
more than 30% in each of the last five years. We are looking for the following team members 
to join us in the western suburbs of Chicago: 

HFC NETWORK ENGINEERS 
Successful candidates must be capable of collaborating with MS0 Network Engineers 
for designing and optimizing their HFC networks, as well as providing surveillance 
and maintenance of the network. Ability to train one-to-one as well as in a classroom 
environment is a plus. You will also work with other vendors to define network needs in 
multi-vendor applications, especially for the CableSpano HFC applications. This position 
requires a solid understanding of Telephony and Data Communication networks (7-10 
years in Telephone, Data or Cable TV). 

LEAD VolP SYSTEMS ENGINEER/ARCHITECT 
This role will lead the systems engineering activities for the CableSpan. HFC telephony/data 
system specializing in the area of VolP which involves system design and architecture 
development of an end-to-end VolP solution along with generating and maintaining system 
requirements. The successful candidate must be able to illustrate strong VolP knowledge 
including media gateways, signaling gateways, call management and end-to-end Q0S. 
Candidates must possess a working knowledge of MGCP, ISUP, SIP, DOSA, RSVP, ATM 
and GR-303 cultivated through 7 or more years of product development in an architectural 
or systems engineering role. 

LEAD EMS SOFTWARE ENGINEER 
The successful candidate must be able to demonstrate specific skills with Microsoft Visual 
C++, MFC class libraries and Object-Oriented programming in a Windows NT environment. 
In this role you will also need to have a familiarity with Microsoft SQL server, database 
design, and client/server design, RPC and ODBC. This position requires 7 years of software 
development experience, 4 years of which have been spent using Microsoft Visual C++ 
and Object-Oriented programming techniques, to take products through the full life cycle 
from requirements through testing. 

All positions require a BSEE/BSCS (advance degree a plus). 

1 I # 
We offer attractive salaries, signing bonus and stock 

options. For consideration, please forward your 
0 resume via e-mail to: jobs@tellabs.com 

and indicate the code NAD06012000 in 
the subject line of your e-mail. 

Ttellabs 
CLEAR 

eoe m/f/d/v 

visit us on the web at: 

www.tellabs.com 

oto 

IDEAS 

,••••2., on 

..,•••t• 
0:"fits 

Broadband-111111r 4 
CAREERS NETWORK  
Full-Service Network Career Center' 

2 "Your Industry-Specific Career 5itel -4'Career Opportunities & Job Agent 

-4BROADSEARCH' Telecom Directory of 5000 Linked Companies' 

-/y- The Largest Telecom Career Resource Anywherel 
BROAOSEARCH'Rèsumè Database & Candidate Agent! 

www.BroadbandCareers.com 

"Reach ihe Eyeballs Thai Couni" 

pter SCTE Sustaining 
Member 

Froehlich & Co. 
executive search 

PO. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

email: pfsearch@flash.net 
web: http://www.flash.neti-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

CANA 
COMMUNICATIONS INC. 

LONG TERM 
CAREERS OPPORTUNITIES 

SWEEP ENG. 
NODE CERTIFICATION ENG. 
INGRESS TECH 
PROJECT MANAGERS 

TOP PAY / EXCELLENT BENEFITS 

POSITIONS AVAILABLE WA,CA.UT.AND OR 

FAX RESUME 949-829-0841 
OR CALL 949-462-9953 

www.canacommunications.net 

THE COMPASS GROUP 
LI •-• I I: s 

More Challenge? Increased Compensation? 

Location Change? Promoted Responsibities? 

Opportunities tor 
Maintenance Techs 
Technical Managers 

Service Techs 
Chief Techs 

Contact: Kathy Daniel 

www.thecom passgrp.com 

3514 MAGI MAI II 18.511 • i I sun N101111, IN 76087 

PIloNI :1800)795-0299 • 1.A.V(817)594-5734 
e-mail: recruiti tibairmail.net 

0600 CT279 



Charter Communications, the nation's 
fourth largest multiple-system cable 
television operator with 6.2 million 
subscribers, (and ranked as the 8th 
fastest growing company in the U.S. 
by Inc. Magazine) is currently seeking 
qualified professionals for the following 
technical positions: 

Various Locations 
Throughout North Carolina 

PLANT MANAGER 
The successful applicant will be responsible 
for managing the work of the technical man-
ager and supervisor and chief technician, as 
well as for the management of plant opera-
tion processes and systems including pre-
ventative maintenance; demand mainte-
nance; demand service and installation, 
including subcontractor labor. 

Ilr CHIEF TECHNICIAN 
Reporting to the Plant Manager, the suc- ; 
cessful applicant will be responsible for • 
supervising the work of Installers, Service, 
and System Technicians as assigned, as 
well as for the technical training of super-
vised personnel and all activities contribut-
ing to customer satisfaction. 

SERVICE TECHNICIAN I 
Reporting to the Technical 
Supervisor, the successful 
applicant will be responsible 
for performing field technical 
work and servicing customer 
problems, troubleshooting, 
repair and maintenance of the 

• Cable Television system. 

SYSTEM TECHNICIAN I 
. Reporting to the Technical Supervisor, the suc-

cessful applicant will be responsible for pre-
ventive maintenance and repair of the plant 
including the trunk and distribution system, as 
well as for performing routine maintenance and 
repairs while providing technical support for 
the resolution of service related problems. 

REVERSE SPECIALIST I 
Reporting to the Technical Supervisor, the 
successful applicant will be responsible for 
maintaining the integrity and improving the 
performance of the 5 to 40 MHz portion of 
all two-way system plant, as well as for sup-
porting the Preventative Maintenance 
group. and assisting the supervisor with var-
ious system and headend return issues. 

Salary commensurate with experience. 
Benefits include group health and dental 
insurance, a vision plan and company 
matched 401(k). 

Interested candidates should send their 
resume, with salary requirements, to: 

CHARTER COMMUNICATIONS 
Att: Engineering - RR 

2414 East Main Street 

Lincolnton, NC 28092 

Fax: (704) 735-8784 
e-mail: rrudd@chartercom.com 

e are pr,uJ tu o Urug tree ,vorkpl,,e EUE 

COMMUNICA OHS' 
Ch a rt er 

A WIRED WORLD COMPANY 

www.chartercom.com 

C101 
COMMUNICATIONS . INC 

Compass Communications is looking to fill the following positions immediately: 

• Field Mappers and MDU Survey Personnel 

• Field Supervisors / Project Managers 

• CAD Drafters 

• Designers (Lode Data & Focus) 

• Construction Foreman & Supervisors 

• Linemen, Activators, and Splicers 

Fax resume to: Compass Communications 

Corlett° Culp, Human Resources 
Fax-602-433-7900 
800-279-6639 ext.222 
cculp@phx.compassusa.com 

"u Inidiury 

International 

Fiberforn, Inc-

- 

Communication 
Associates, Inc. 

Market leader in the manufacturing of CATV 
accessories and RF components is seeking 
motivated professionals for its team in the 

following areas: 

Soles and Marketing: Motivated and experienced soles perso 
communication skills and proven success record. Prefer bri 

ware soles/engineering experience. Second language know 

2 Manufacturing: Enthusiastic, positive technician with excellent 
skills and a minimum of 2 years experience in o factory proc 

ment, supporting manufacturing, rest operations and machin 

and thick film circuit manufacturing ore pluses. 

n wirh excellent 
odbond hard-
edge is o plus. 

ommunicarion 
ction environ-
ry. PC literacy 

We offer competitive salary. 401k, tuition reimbursement, paid 
vacation rime, with excellent professional growth perspectives. 

Please send complete resume and salary history vio facsimile ti 

(256) 835-1502, attention of personnel department. 

ersonol and 

DI: 

Director of Training 
SUE seeks a Director of Training to oversee the development and delivery of training for the cable telecommunications 

industry. Duties will include: 
• Identifying new training programs needed by the industry 

• Designing new training programs and materials 
• Developing and publishing training materials 

• Representing the Society at industry events as a speaker and/or exhibitor 
• Overseeing the budget for the training development 

• Supervision of training staff and contractors 
• Working closely with other departments to accomplish the goals of the Society 

Qualifications: The successful candidate will have an extensive background in developing training programs & have 

demonstrated the ability to manage projects & staff. Basic tech. Knowledge of cable telecommunications indus. is helpful, but 
not req. Candidate should be willing to travel and relocate to the Exton, PA area. Creative innovation is o must. Demon-

strated ability w/ structured training design, writing and project management, as well as exp. w/ stand-tç delivery of train-
ing. Candidate must be self -starter w/ ability to work w/ little supervision & able to work well w/ othe s on various 

teams. Please send resume inc. salary req. to Society of Cable Telecommunications Engineers, Human Resources, 140 Philips 
Rd., Exton, PA 19341.1318, or Fax to 610-363.5898 

2830CT0600 



WCA-2 
July 10-12, 2000 • New Orleans, USA 

All Broadband • All Wireless 

Big Pipe, Big Event: Broadband wireless access is 
fast, reliable, quick to deploy, and cost effective. It's the 
ultimate solution to the bandwidth bottleneck. Put the 
power of the big pipe to work for your organization by 
attending the world's leading forum on fixed wireless 
broadband systems, services and content. At WCA 
2000, it's all about access! 

Hot Topics: WCA's renowned conference program— 
featuring more than 75 speakers—and the industry's 
largest exhibition guarantee that you'll find answers 
to your toughest questions. 

Cast of Thousands: Meet with experts from five continents. 
No other broadband wireless event offers this level of global reach. 

Work Hard, Play Hard: New Orleans is the perfect place to mix business and pleasure. 

1)01:101 
111111111•1111. 

For information or to register contact: 
Wireless Communications Association International 
+1.202.452.7823 Telephone +1.202.452.0041 Fax 
megan@wcai.com visit us at www.wcai.com 

SPONSORS 
,,,,,,, 

ALCATEL 

ri:;é1/111/// 

0 MOTOROLA 

Cute Snit.: 

11.1 

o 
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COMMUNI CA ,UN, 

Sprint 



MEL1SSAHICKS 
SCTEENLLES_S_A_G_E 

SCTE 
Never in the history of the Society of 
Cable Telecommunications Engineers 
has the organization's growth 
matched its current level. In Febru-
ary, SCTE membership reached an 
all-time record-high number with 
16,850 members. In March, 1,018 
technical professionals in the 
telecommunications industry joined 
SCTE, allowing the organization to 
break the 17,000 mark and announce 
a new record of 17,258 members. 
While the expanding influence of 

the Society is incredibly exciting, it's 
also cause for reflection and action. 
Just as the industry has evolved to 
embrace the advances in technology 
while meeting the changing demands 
of the marketplace, SCTE continues 
to expand its educational programs, 
professional development resources 
and services to cater to the shifting 
needs of its members. 

"SCTE hasn't just 
survived several 
periods of industry 
transition—it has 
thrived." 

What's new 
SCTE's recent advances include: 

• The ongoing expansion of SCTE 
Online's resources, including online 
lectures, bookstore, seminar regis-
tration and more, to provide educa-
tional resources 24/7 at 
www.scte.org 
• Partnerships with human resources 
and training directors at various 
systems to customize SCTE-devel-

What's In It for You 
oped training to meet their compa-
nies' unique needs 
• The development of an internation-

al chapter program 
• The expansion of SCTE's standards 
activities to include Data Over 
Cable Service Interface Specification 
(DOCSIS) standards maintenance 
and development 
• The introduction of two new mem-
ber benefits that enable members to 
advance their professional knowl-
edge: SCTE-List and Pipeline. 

Two resources 
Started in 1994 by David 

Devereaux-Weber, network engineer 
at the University of Wisconsin-Madi-
son, SCTE-List is an e-mail discus-
sion forum that provides quick access 
to peer feedback and ideas regarding 
today's pressing technical issues. 
SCTE and Devereaux-Weber have 

partnered to 
make this valu-
able service 
available to all 
SCTE members. 
"SCTE-List is 

like a virtual 
technical ̀ think 
tank,' with a 

group of subscribers from around the 
world who have a vast pool of knowl-
edge and experience," Devereaux-
Weber said. "By posting questions to 
the group, this resource can save you 
countless hours of trial and error in 
your career." 

SCTE's additional new member 
benefit, Pipeline, is Communications 
Technology's newsletter on broadband 
product news, applications and new 
service deployment. Society members 

receive the latest issue of Pipeline via 
e-mail twice a month. 
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Pat 
Another proven technology from Electroline's pioneering team of 
professionals, also the makers of the Original Addressable System 
and Drop Amplifiers. 

0300) 461-3344 
cleorpoteelectrolinequip corn 

www.electrolinequip.com 

Traditional ingress finding methods rely on a 
process of elimination that at worst, takes 
several days and at best, hours. 

Electroline's CLEARPathTM Solution beats all 
traditional methods by monitoring and 
locating ingress in a matter of 
CLEARPath detects and .isolates the offen-
ding segment from the rest of the cable 
network while keeping the return path clear 
and the network operational. 

It even searches deeper into the cable 
network to pinpoint the source of ingress, 
thus eliminating labor-intensive, technically 
frustrating and time-consuming activities 
usually associated with traditional methods. 

With today's levels of expectation for cable 
services, having a highly 

that is remotely operated, is 
paramount to maintain customer satis-
faction and to guarantee impressive 
returns on investment. 

Join others already using Electroline's 
CLEARPathTM Solution and you will also find 
better ways to use your time. 

CONTACT clearpath@electrolinequip.com 
IOU. FREE • NORM AMERICA (800) 461-3344 GENERAL INQUIRIES info@electrolinequip.com 

ELECTROLINE EQUIPMENT INC. 8265 ST-MICHEL BLVD. MONTRÉAL, QUÉBEC CANADA H I Z 3E4 
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www.electrolinequip.com 
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We Are Enclosure Company 

Maximum air 
exchanue to 
minimize battery 
temperatures.  

_Universal 
enclosures a 
most power 
supplies. 

Supports 36V & 48V 
systems "n 3,4,6 or 
8 battery layouts. 

Status initoring 
ready. 

Heavy-duty 
construction. 

Groundirount, 
pole-mou rit 
versons. 

MULTIPOWER INC. 

Phone: (440) 366-6643 
Fax: (440) 366-1036 
Internet: www.muItip1pwerups.com 

Patent Pending I n  BKSI 
eMultiPower Inc 1999 All Rights Reserved 

See Us At The SCIE Cable-Tec Show B000th #1369 


