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.» ASP Opportunil 

Planning 2001 > 48-1 
In pan two ol our annual roundup, we offer plann 
von get your plant in shape for the new year. 

'ASP Opportunities 
Lucent's Pablo Martinez explains how the appl 
provider (ASP) model and architectures apply 
fhe first of a two-part series 

•Transport Networks 
I.ucent's Joe Thomas explains how to design, 
scale multi-hub transport networks. 

'Interactive Applicatil 
Scientific-Atlanta's Sherita Ceasar describes wh 
to prepare for interactive applications. 

• Synchronization > BC 
syminetriconfs Ed Bum:dine details how digital 
arc driving the need for synchronization in cabl 

'Monitoring > 92 
inteQ's Bruce Bahlmann helps you make the cl 
customer premise equipment versus end-of-lin 

'Tomorrow's Headenc 
Part 2 > 100 
Scientific-Atlanta's Dean Rockwell offers a peal 
technology advances. 

•HIVIS Standards > 11 
Acterna's Jeff Hall forecasts impending new hyl 
sub-layer (HMS) standards for transponder inu 

Connectorizing Coax > 
CommScope's Mark Alrutz and Thomas & lieus' Jim 
to prepare and connectorize coax, and how to head 

Deployment Showcase 
Senior Editor Natalia A. Feduschak offers a guided 
Excite@Home's network operations center (NOC). 

Wireless Home Networ 
oninbuting Lchior ,\nlitir Cole predicts that wirel 

networking will change the role of cable installatior 
technical support. 
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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. Its the 
synergy of combining industry leading 
power technology with more than 20 years 
of communication powering experience. 
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FEATURES CONTINUED 

Digital Signal Carriers > 138 
Iii the Ii,ttit a three-part ,eric,, Áiterna johit J. Downey 
outlines the potential pitfalls in launching digital data service, 
and how to avoid them. This month: how to measure and test 
network frequency response. 

Return Loss > 144 
Wave7 Optics Jim Farmer reviews the pros and cons of return loss, and 
its effects on both the RF and optical domains of cable systems. 

Internet Backbones > 148 
Deployment Editor Jonathan lombes and Contributor Eric 
Ladley analyze the FCC's and ITU's diverging approaches to 
Internet governance. 

Synchronization > 80 

Broadband > 38 
Senior Technical Editor Ron Hranac continues his 
path problems. This month: intermittent connect' 
and "gotchas." 

Telephony > 44 
Telephony Editor Justin Junkus analyzes the confusi 
cable" in the age of two-way plant. 

Certification > 176 
SCTE Director of Certification Gary Selwitz offers ad 
bleshooting exam of the Society's Broadband Service 

SCTE Message > 178 
SCTE Vice President of Operations Mary Nelson desc 
latest training initiatives and their origins. 

NEWS & OPINION 

Editor's Letter > 

Letters to the Editor > 

Pulse > 18 

Marketplace > 154 

REFERENCE 

Training > 152 

Advertiser Access > 1E 

Web Connect > 184 

Business/Classifieds > 1 

Calendar > 174 
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Think choosing from 

500 channelskt„g„ 
It's nothing compared to choosing the right media infrastructure. 

If you don't like the channel, you can change it. 

Too bad it isn't that easy with an infrastructure. 

When you choose an EMC digital media infrastructure, 

you can face the future with confidence. EMC's Media 

Solutions Group offers a suite of end-to-end digital 

delivery solutions like our DTV infrastructure that 

provides a host of interactive services. 

And our Media Streaming solution that delivers 

everything from low-res to broadcast-quality 

content. Since FMC's media solutions are built 

on the world's most trusted storage infrastructure, 

they are reliable, scalable and flexible. And all 

backed by award-winning, 24/71365 service. 

In a business known for change, team up with a 

partner whose focus is on what comes next. 

Contact us to learn about our full range of integrated 

digital media solutions at www.EMC.comlmedia 
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E MC2 
where information lives 

erationsis end -M., rnlonftyr. 
rc,rmo.me 1,2000 EMC 



I recently received a message from 
an SCTE member frustrated with the 
emphasis we give to certification. The 
topic was important to me since certi-
fication is one of three SCTE goals. 
He wrote, "The BCT/E program is 

being especially hurt as other indus-
tries develop and promote their own 
certification programs. I have no ob-
jection to other certification programs 
but, in the short time these new pro-
grams have been around, there seems 
to be a perceived value in having this 
new certification and a perceived lack 
of value in BCT/E certification." 

I see certification-training ads on TV, 
especially for computer technology. 
"Incentive programs seem to have 
gone away and certification has been 
removed as a criteria for multiple sys-
tem operators (MS0s) to promote em-
ployees. The most common excuse is 
that there are not enough certified 
people to fill the job vacancies, thus 
they choose to simply eliminate this as 
a requirement," he said. Shame on 
broadband communications! 

CIITOR'SLETTER 

The Value of 
Certification 

"Other than offering a certificate 
or ribbon at the Expo, the SCTE 
does very little to add value to the 
certification process," the SCTE 
member wrote. "Many of the certi-
fied SCTE members are not listed 
correctly within our own member-
ship directory." I discussed this par-
ticular complaint with SCTE's 
Melissa Hicks, who is investigating 
and correcting the problem. 
"My employer places tremendous 

value and pride in its employees and 
users being certified. This recognition 
starts at the very top and is constantly 
endorsed. In our company, every certi-
fied engineer at any level of the pro-
gram is issued a certification number, 
indicating their placement within the 
ranks. With the department heads, it 
is a source of great pride to list the 
number of certified individuals within 
each department." I wonder how 
many certified technicians and engi-
neers there are in each SCTE region? 
If we don't highlight the numbers per 
regions, attention will not be drawn to 

which regional man 
ing the SCTE and it' 
gram and which are 
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re•li•a•ble adj. that which can be relied on, such as Multipower, 
as in the "Multipower broadband UPS power supply" 
re•li•a•bil•i•ty n. re•li•a•bly adv. 

The Definition of Reliability is: 

Please e-mail us about Soft Start: 

steve_kaplan@multilinkinc.com Phone: (4‘ t 66-6643 Fax: (440) 366-1036 
www.multipowerups.com 

nearest Multipower rep. 
Multilink 

Broadband 
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I. 

STANDARD 

COMMUNICATIONS 

, all 

STRATUM 

Modulators 

aren't this 

• compact. 

Yet! 

The STRATUM modulation system was 
designed to be the building block on which 
headends are built. It's extremely compact 
(it will save 80% more rack space than the 
modulators you're probably using now) 
and offers advanced features such as 
Windows®-based network control, open 
architecture for easy integration, and 
simplified EAS operation. 

But those aren't its only virtues. 

Because if you suddenly lose signal or 
power on a STRATUM modulator, for 
whatever reason, Standard's exclusive 

Smart Link protocol reroutes the input and 
output signals to an integrated spare module, 
in about 200 ms. So there's little or no 
interruption in signal distribution. And no 
dissatisfied customers. 

Before you buy another modulator, com-
pare the specs, compare benefits, and then 
get your hands on STRATUM. 

r Standard 
Communications 
Meeting ionorrow's SfaildardS today 

www.standardcomm.com 
U.S.: (800) 745-2445 • Canada: (800) 638-4741 • Europe: 44 1923 800 510 • Latin America: 55 11 3887 6598 



LETTERS 

> Facilitating Communicatiou 

Rex: 
I read with interest your article— 
"What Do You Think?"—regarding 
communicating with the Society of 
Cable Telecommunications Engi-
neers (September 2000, page 12). I 
had a problem with the SCTE for a 
while and living in Canada, I have 
had problems trying to resolve it. 
Maybe you can help? 
I had been an SCTE member for 

many years, and was elevated to Se-
nior Member in 1979 by the late 
Larry Dolan, who was the then-presi-
dent of the Society I have a plaque 
and a diploma showing my former 
status..I believe the reason I lost my 
senior membership status is because I 
did not receive any request for mem-
bership fees for a few years. I rejoined 

the SCTE about 10 years ago, and 
have asked to be reinstated as a senior 
member without success. 
I would appreciate your help in re-

solving this situation. 

J. A. Andre (Andy) Laman-e 
Director Engineering 
Trispec Communications Inc. 

SCIES response: On behalf of the Soci-
ety I apologize for the challenges you 
previously faced in assuring your status 
as a senior member. We have re-instat-
ed your status in our database. At the 
current time, we are updating our Se-
nior Member certificates to reflect our 
new logo. As soon as they are complet-
ed, Barb Kugler will mail yours to you. 
We sincerely appreciate your par-

ticipation in the Sodety and we look 
forward to continuing to serve you. 
If you have any concerns or ques-
tions, please don't lusitate to contact 
me at 610-363-68&. 

Melissa A. Hicks 
Director, Membershili Services & In-
dustry Relations, SCE 

Editor's response: Your problem has 
been resolved as sta ed above One of 
the benefits of CT's tatus as the offi-
cial trade journal of the SCTE is that 
we get to work clos t ly with such 
dedicated staff members as Melissa 
Hicks. Thanks for your support. 

Rex Porter 
Editor-in-Chief, CT 

"The Source If 
For your Return Path Activation 

• Phillips (5-42MHz) 
LER,GNA,TNA,5RT 
• Motorola (5-40MHz) 
SJ,X,SX,MB,JLC,JLE,JLX 
• C-Cor (5-42MHz) 
• SA (5-40MHz) 
LEI,LEII,DA,TRUNK 
• Equalizers, Pads 
• Diplex Filters 
• Custom Engineering and 
Manufacturing 

For Engineering Support, contact: 
Sam@resources.on.ca 

1-800-387-4141 

%sources 
lectronics 

1 Lakewood Crescent 

Bobcaygeon, Ontario 

• Canada KOM 1A0 
Tel: 705-738-2112 • Fax: 705-738-6116 

SCTE Sustaining Member • Established Since 1989 

Watts Up, Doc? 

CT: 
I read "Downstream Power Measure-
ments: Watts Up Doe?" (September 
2000, page 14)—a great article by Ron 
Hranac and Mark M llet! We're very 
interested in your cable-modem indus-
try articles, as we analog RF compa-
nies struggle with two-way plant and 
quadrature ampitudf modulation 
(QAM) transmission installations. 

Phil Schelinski 
21st Century Telecont Group 

CT: 
Your article on properly setting digital 
carrier levels was very helpful (Sep-
tember 2000, page 14). Our systems 
are running seven pé ds of digital. We 
have been debating the different meth-
ods of measuring the digital haystacks 
in relation to the an4og carriers. What 
you see is not always what you get! Is 
there any specific Federal Communi-
cations Commission (FCC) testing 
required on the digitkl signals? I'm 

1 2 C T 1 1 100 
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rOutperform the competition Connect the hottest servi 

Leverage technology , 

Upgrade on your schedul 

Make a lot of money 

Scientific 
Atlanta 

The Element of . 

BanatAtidth 
It transforms your HFC network into an interactive digital network 

— where bits and light converge to make video-on-demand, internet 

and IP voice possible for anyone, anywhere and anytime. 

Harness this element and your network becomes a digital landscape 

of scalable architecture that meets demand and nets real revenues. 

We've 

got it. 
It's hot....but, you can handle it. Talk to us and we'll show you how. 

www.scientifi atlanta.com 



LETTERS 

proofing my systems for analog testing 
as usual, but should I be doing specific 
tests with the digital signals? 

Jim Adkins 
Regional Tech. Supervisor 
Tele-Media Corp. 

Editor's response: With regard to set-
ting the level of digitally modulated 
carriers, your best bet is to use test 
equipment that has built-in capability 
for automatic measurement of the av-
erage power level of those carriers. 
This will remove any doubt about 
measurement accuraqi  
As for specific tests for digital sig-

nals, this ultimately may be a question 
for your company's FCC regulatory or 
legal folks. They're going to be in a 
much better position to interpret the 
FCC's rules. Having said that, if you 
peruse §76.605, you'll notice that 
most of the technical standards apply 
to conventional analog TV channels. A 
few exceptions appear to include such 
things as channel allocation, terminal 
isolation and in-channel frequency re-
sponse. One area where compliance is 
required for any type of signal carried 
on the network is signal leakage, as 

detailed in §76.605(b). Your FCC at-
torney should be able to provide more 
definitive information, especially 
about other portions of Part 76.—RH 

Audacious Audio 

Rex: 
I was thrilled with your "Editor's Let-

ter" regarding audio levels (Sept. 2000, 
page 8). I own three small cable systems 
in Indiana and would probably have a 
difficult and cost-prohibitive time em-
ploying automatic volume-level equip-
ment for each of our cable channels. My 
private firm also sells and services 
satellite systems and rooftop anten-
nas.. Our main goal is to offer our 
subscribers and customers the best TV 
programming possible. 

It has always irked me to see a mu-
sical group performing on TV without 
quality audio. It isn't unusual to be 
watching a musical group, even a clas-
sical presentation, and see the harp, 
piano or other instrument, yet hear 
nothing that resembles the sound that 
instrument is known to make. It is 
such a pleasure to take in an Austin 
City Limits or other high-quality pro-
gram and realize it is possible to repro-

duce the presentat 
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Preventing Problems 
is easier than solving them. 

The Exceptional Flex Clip. 

I CMS,' ai &Ci 
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Now There's One Instrument That Has 
QAM, Sweep, Spectrum and SLNI Capabilities. 

Chances Are You Already Own It. 

If you own a Stealth, you're a simple 

upgrade away from its new, more pow-

erful form—the Stealth Digital Analyzer 

or SDA. The SDA combines QAM tech-

nology (64/256 measurement options), 

digital return and cable modem analy-

sis 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. To learn more about 

upgrading to, or buying the new SDA, 

visit wvvgsolutions.com or 

cheetahtech.com or call 

317-788-9351 or 941-756-6000. 

The One-Box 
Find and Fix Solution 
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the gains many in the consumer elec-
tronics business in delivering higher 
quality TV in other aspects. Those 
who perpetrate this crime are as guilty 
as those who steal or mislead you into 
thinking a telephone sale pitch is real-
ly just a 'survey.' Broadcasters, satellite 
programmers and cable operators who 
do not protest this crime are as guilty 
as the advertisers who continue to get 
away with it. They are industry profes-
sionals who don't care enough to stand 
up to a practice that hurts everyone. 
Thanks for your good words. 

Dick Glass, CETsr 
President 
Electronics Technicians Assn., Ind 
Greencastle, IN 

Is the Last Mile in Sight? 

1 or }eats, we have heard the trum-
peting of the band in regard to "the 
last mile." While this analogy still 
may garner an upshot of emotion, 
does the terminology still fit? 

Delivery of new and existing ser-
vices into the home certainly is still 
evolving. Cross-competition among 
telecom providers offers consumers 
many choices. All the players—cable 
companies via broadband, wireless 
companies with MMDS and LMDS, 
satellite's direct-to-home, phone com-
panies expanding their ADSL/DSL, 
electric utilities deploying fiber, and 
broadcasters with their recently ac-
quired digital spectrum—are promis-
ing digitally compressed broadband, 
which is the utmost criterion. 
Who's on first? Not even the players 

know, as witnessed by the heretofore-
unimaginable alliances such as tele-
phone and cable companies, cable 
companies and Internet service 
providers (ISPs), municipalities and 
ISPs, cable and wireless power compa-
nies and competitive access providers. 
The definition of the last mile needs 

to be expanded as the data rates of 
copper, coaxial, satellite and terrestrial 
services are expanding. In the future, 
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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 - - - .  

z-ez.:zrz 

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

www.digitrans.com 
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ADC Enters CMTS Space 
By Jonathan Tombes, 
Deployment Editor 

Telecommunications equipment man-
ufacturer ADC is jumping into the 
cable modem termination system 
(CMTS) ring with its purchase of 
Broadband Access Systems. 

In a stock deal valued at $2.25 bil-
lion, ADC acquires what Chairman 
and CEO Bill Cadogan calls a "strategic 
cornerstone." Specifically, ADC gets 
BAS's Cuda 12000, an Internet protocol 
(IP) access platform that contains a 
CMTS, router and media gateway. 
The deal leverages BAS's "already-

shipping" status and the CableLabs 

tecture is really a high-end router that 
can address different deployment sce-
narios depending on the line cards 
you slot into it." 

BAS's CMTS technology is one of 
five that CableLabs has qualified as 
DOCSIS 1.0-compliant. The others 
are Ards Interactive, Cisco, Motoro-
la and 3Com. 

The competition 
ADC faces competition in the 

CMTS arena from various contenders 
and may have picked a fight with 
one of them. 
John 

ing for 

"The Cuda architec-
ture is really a high-
end router that can 
address different de-
ployment scenarios." 

—Ron Westfall, Current Analysis 

qualification of the Cuda-integrated 
CMTS, which set BAS apart from 
rival start-ups. 
BAS President Dan Paolino says 

his company has built more than 
200 systems, 60 to 70 of which are 
in the field. 
ADC officials highlight the broader 

(non-cable) possibilities of the pur-
chase. "BAS technologies also have 
powerful synergies with the delivery 
of IP-based services over ADC's DSL 
(digital subscriber line) and wireless 
platforms," Cadogan says. 
Ron Westfall, a senior analyst at 

telecom research firm Current 
Analysis, says that the Cuda 12000's 
flexibility derives from separate appli-
cation specific integrated circuits 
(ASICs) for each line card and a non-
backplane dependent design. 

"The bottom line is the Cuda archi-

Mattson, director of market-
Cisco's cable business unit, 

says Cadogan's pre-
diction that a com-
petitive platform 
from Cisco would 
hit the market mid-
2001 is "completely 
inaccurate." He also 
objected to any im-
plication that 
Cisco's current 
products were "old 
generation." 

Mattson says "next-generation" 
refers to DOCSIS 1.1, a designation 
that has yet to be granted. "Every-
body is claiming to be 1.1-ready, 
and we believe we're just as 1.1-
ready as they are." 

Cisco's current product mix features 
universal broadband router (uBR) 
7246, which combines a Cisco 7200 
series router with a CMTS. 
As for ADC's challenges on the 

start-up front, Westfall says differ-
entiation has begun. On scaling ca-
pacity, for instance, he says the 
Cuda 12000 currently supports up 
to 12 downstream channels and 44 
upstream channels per chassis. 

Westfall says the comparative chan-
nel capacity numbers for RiverDelta 
Networks BSR 64000 are 26 (down) 
and 104 (up); and for Cadantls C4 are 
32 (down) and 132 (up). CT 

NEV BYTES 

TW Buys Licenbes 
Time Warner table has agreed 
to buy one mil ion licenses of 
BroadJump's Virtual Truck in-
staller. Time Warner will imme-
diately begin deploying the 
licenses recent' re-branded as 
Road Runner Connect. 

Motorola Sells Modems 
Charter Communications has 
agreed to purchase at least 
300,000 additiónal SURFboard 
DOCSIS cable modems from 
Motorola by tke end of 2001. 
Separately, Motorola says it has 
shipped its millionth DOCSIS 
cable modem. 

AT&T Gets Set-lops 
Matsushita Electric Corp. of 
America will p ovide AT&T 
Broadband with some one mil-
lion advanced c igual Panasonic 
set-top boxes tó the company's 
cable customer-, during the next 
three years. 

Comcast Deploys Quantum 
Comcast says L will deploy 
Quantum Bridge Communica-
tions' Bridge 0 atical Access Sys-
tem in select nyrkets over the 
next several years. 

USG-Canusa Expands 
DSG-Cansusa announced an 
$11 million expansion of its 
Toronto facilitit. The company 
uses heat-shrink technology to 
provide insulati)n solutions for 
electrical, communications and 
other markets. 

Cisco Ramps Up 
Cisco Systems Dpened its $100 
million New England Manufac-
turing Center in Salem, N.H., 
with the goal of generating $50 
billion in fiber çptic networking 
equipment sales 
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CETA RETURN ON YOUR 
DIGITAL TEST INVESTMENT 

Digital QAM and Return Testing in One Instrument 

• 

Introducing The New Hukk 

CR I 200R Digital Signal Analyzer 
with return path testing 
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64 and 256 CAM Measurements with Hukk's 
exclusive Automatic Constellation Diagnosis*. 

Accurate digital power reading over any 
bandwidth without correction factors. 

EXCLUSIVE 3250-D Peachtree Corners Circle 
Norcross GA 30092 

• 44 MHz IF QAM Testing Phone: 888.236.8948 
770.446.6086 

• Automatic Constellation Diagnosis Fax: 770.446.6850 
www.hukk.com 

Hukk 
ENGINEERING 

A Sunrise Telecom Company 

On-line seminars on digital and return path testing - www.hukk.com 
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WorldGate Advances II  
Set-Tops 
By Arthur Cole, Contributing Editor 

You thought you needed next-gen-
eration digital set-tops to launch 
advanced services? WorldGate 
Communications wants you to 
think again. 
The company has released a new 

middleware package called Cable-
Ware 2000 that is capable of pro-
viding advanced interactive services 
to the nearly 8 million digital set-
tops already on the market. 

In the headend, the system re-
quires minimal hardware, even as 
the number of users scales upward. 
In some cases, the middleware may 
even reside in a centralized location 
and operate via satellite links to the 
headend. CableWare 2000 may be 
used in one-way or two-way sys-
tems. The package also contains a 
number of application templates that 
allow operators to brand their news, 
stock-ticker information and other ser-
vices with 

"There's been a mind-
set in the industry 
that advanced applica-
tions can only happen 
on advanced boxes." 

—Joe Augenbraun, WorldG 

"There's been a mindset in the in-
dustry that advanced applications 
can only happen on advanced 
boxes," Joe Augenbraun, 
WorldGate's senior vice president of 
engineering, says. "But the reason 
they cannot run on the current gen-
eration is not the technical limita-
tions of the box. It's the limitations 
of the software that runs on it." 
WorldGate engineers designed the 

CableWare product to operate with 
the limited memory and slow cen-
tral processing unit (CPU) of 
today's 2000-class set-tops. The sys-
tem is compatible with the 
WorldGate Application Launcher 
Interface (WALL) that is used by 
four of the top six multiple system 
operators (MS0s) in the country. 
This compatibility allows applica-

tions designers to avoid having to 
relaunch existing WALI applica-
tions for the CableWare environ-
ment. New applications, however, 
will be able to provide a much rich-
er media experience, with features 
such as interactive graphic overlays 
synchronized to live video. 

a common design. 
Individual set-

tops will have to 
be upgraded for 
CableWare, but 
this can be accom-
plished with a data 
dump from the 
headend. 

For developers, there are two 
products: the software developer's 
kit (SDK) and the content develop-
ers kit (CDK). 

Offering greater security, the soft-
ware kit offers support for C or C++ 

develop-
ers, as 
well as 
those who 
write in-
terpreted 
code run-
ning in a 

"sandbox." On the content developer's 
side, Web authors and designers may 
use standard industry tools to add an-
imations, fly-ins and synced graphics. 

"If you look at cable operators' 
objectives, it's been more expan-
sion, more consumers," Augen-
braun says. "WorldGate took the 
initial set-top box and expanded it 
with features that were expected 
from future technologies." 
The company is trialing the 

product among MSOs and expects 
to ship the system in the first of 
next year. CT 
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Redback Netwérks completed its 
$636 million ac 4uisition of Abatis 
Systems, a deal integrating Abatis' 
service-creation capabilities with 
Redback's subsc—iber management 
and router solutions. 

Ihdeotron ReLanimends Buyout 
The board of Groupe Videotron 
have recommer ded that share-
holders accept eluebecorls $5.4 
billion offer for its shares. 

Cisco to Acqui4 %Stream 
In a stock deal valued at $369 
million, Cisco Systems is buying 
PixStream Inc., a provider of 
hardware and software digital 
management so utions across 
various broadband networks. 

Tempo Gets 1e4 Products 
Tempo is acquidng from Tek-
tronix the meta lic access test 
products for the telecom and 
cable TV markets. The acquired 
line includes the TelScout, Cable-
Scout and Signa Scout products. 

Ilniendi-Seagrair 
European auth 
commitments fgt. Vivendi and 
its Canal Plus t nit bode well 
for their pending acquisition of 
Canadian conga merate Sea-
gram. The merged firm would 
be called Viven i-Universal. 

Deal Progresses 
'ties say that 

Gartner Gets So 
Market research I 
Group is buying 
gic consulting a 
digital technolog 

ista 
rm Gartner-
solista, a strate-
ri  focuses on 
and business. 

NBiind Raises Funds 
nBand Communications, a 
broadband wirelfss company, 
raised $14 million in a second 
round of financing led by Van-
tagePoint Venture Partners. 

20CT11100 



Toshiba 
PCX1100 
DOCSIST" 
Cable Modem 

• New technology 
delivering up to 40% 
FASTER transfer rates 

• DOCSIS 1.1 based 

• CableLabs Certified-

• Excite@Home Level 2 
Approved 

• Fast sync-up for shorter 
installation times 

• Proven Toshiba stability 
and reliability 

• Superior training and 
support programs 

• Self-installation and 
advanced diagnostics 
software 

• Field upgradeable 
firmware 

Energize your 
cable modem 
business. 
The powerful and reliable 

new Toshiba PCX1100 cable 

modem offers DOCSIS'" 

1.1-based capabilities and 

even better performance 

than any previous model. 
Superior stability and reliability 

ensure unsurpassed performance, 

backed by dependable Toshiba training and support. 
The PCX1100 is CableLabs' Certified- and Excite@Home® 

Level 2 Approved, demonstrating that it meets the rigorous 

interoperability requirements of the DOCSIS standard and 

the Excite@Home Network. Plus, its field upgradeable 

firmware should make the switch to DOCSIS 1.1 services a snap. 

Toshiba's legendary engineering and advanced features make 
installation fast, easy and less costly. Fewer truck rolls and 

shorter installations become the norm! Enjoy the benefits of a 
smoother-running, more profitable network, and use Toshiba's 
advanced diagnostic tools to keep it that way. 
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Excite e Home 
Level 2 Approved 

Make contact! 
Experience the power first hand. 
Contact us today to schedule a 
personal test flight of the Toshiba 
PCX1100 DOCSIS cable modem. 

In Touch with Tomorrow 

TOSHIBA 



PULSE 

Bluetooth: The Future 
of Home Networking? 
By Kimberly Johnson, Associate Editor 

Cord tangles and headaches associated 
with connecting electronic devices 
could be nearing obsolescence as 
Bluetooth strengthens its foothold in 
the wireless home networking arena. 
Bluetooth is one of the fastest 

growing industrial standards with 
more than 2,000 companies in-
volved in its consortium. Some say 
businesses will buck supporting it 
until forced to do so, yet propo-
nents maintain that the technology 
will be built into hundreds of mil-
lions of electronic devices by 2002. 
(See related story, page 130.) 

How it works 
Tiny microchips featuring built-in 

radio transceivers in digital devices 
do the work of cord-free instant 
connection, allowing for seamless 
and spontaneous communication 
without any user input. Devices may 
be linked up to a range of 10 meters 
and data may be transmitted at a 
rate of up to 700 kbps. 
Not only will the cords connecting 

the devices disappear, but so will the 
conventional rules of connectivity. 
Broadband-enabled wireless services 
such as Internet access and voice ap-
plications could be carried out 
through wire-free devices, such as 
laptops networked to mobile phones. 
"Cord replacement is key... People 

hate cords," analyst Galen Schreck 
of Forrester Research says. The 
launch could occur as soon as this 
upcoming holiday season, when Er-
icsson and Toshiba products tout-
ing Bluetooth capabilities begin 
hitting the shelves, Schreck says. 
"It's definitely coming." 

Bill Wall, Scientific-Atlanta's tech-
nical director of subscriber networks 
agrees and says wireless home net-
working is an untapped market. He 
says S-A is involved in development 

work and that the new technology 
holds "great promise." 

The competition 
Home RF and IEEE802.11 are 

Bluetooth's closest competitors, al-
though each is outfitted with various 
application distinctions. 

IEEE802.11 allows for a much larg-
er connection range of up to 100 m 
and could support hundreds of de-
vices, making it suitable for the corpo-
rate world. 
Home RF, initially designed for 

connecting several PCs within the 
home, is a less expensive version of 
1EEE802.11. But what Bluetooth 
lacks in range and data transmis-
sion rates, Home RF makes up for 
in cost and simplicity, putting it in 
a niche that could catapult it into 
the mainstream marketplace. 

"Bluetooth is simple technology, 
Schreck says. "It's cheaper, smaller, 
lower power and easier to use in lit-
tle devices." 
At the same time, Bluetooth would-

n't be advantageous as a sole means of 
connecting to a network because of its 
speed. "It's not that fast," Schreck says, 
adding, "I don't think it will take off 
with wireless Internet access." 
Wireless technology has advan-

tages by being self-organizing, but 
interaction is tricky, Schreck says. 
"The language is there but someone 
is going to have to add an additional 
layer for applications." 
Wireless networking technology 

brings forth issues of cost, interfer-
ence and reliability, which won't be 
resolved until it's deployed on a 
large scale, S-As Wall says. 

"I think it's really going to be a race 
to what is more cost-effective," he 
says, adding that S-A is waiting for the 
market to decide. "I don't think there 
will be a single winner right off the 
bat. Wireless technologies are going to 
be the ultimate winners." CT 
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The new DUC-100 Dual Channel 

Upconverter from DX provides a 

comprehensive solution for all of your 

analog and digital needs. With its low phase 

noise specification and unique bandpass 

filter technology, the DUC-100 Dual 

Channel Upconverter represents a powerful 

addition to your headend configuration 

delivering unsurpassed performance. 

Additional features include a digital channel 

display, automatic and manual gain 

controls, plus an optional remote interface. 

A complete solution conveniently designed 

to fit into a 134" rack space. 
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For years you've depended on DX for 

the finest satellite products and we've 

always delivered. For vital statistics on 

the DUC-100 and to receive a full product 

brochure on our family of products 

call DX today 
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ASP: From Buzzword to RFP 
By Jonathan Tombes, 
Deployment Editor 

A lot of hype surrounds the applica-
tion service provider (ASP) industry 
and operators such as Cox Commu-
nications are wading through it to 
join the fray. 

Leveraging the notion of "thin 
client," the idea of an ASP is to host 
and deliver mission-critical software 
over the Internet, thus reducing an 
enterprise's capital and personnel 
requirements. 
The idea is big. Gartner Dataquest 

says that the global ASP market will 
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"We're looking at 
working with a part-
ner that essentially 
won't box us in." 

—Christine Faulkner, 

Cox Business Services 

grow from $3.6 billion in 2000 to 
$25.3 billion in 2004 (see Figure 1). 
The Phillips Group, a sister consul-
tancy to this magazine, forecasts that 
by 2004, U.S. demand for network 
hosted applications will grow twelve-
fold, topping $13 billion. 
Back in the present tense, the in-

dustry remains young, fluid and 
ahead of customer. Cox Business 
Services Senior Product Manager 
Christine Faulkner, who is leading 
her company's venture in this field, 
offers a reality check. 
"The hype is more driven by the 

providers of ASP services at this point 
versus small- to medium-size busi-
nesses really understanding what ASPs 
are," she says. "But I think we're going 
to turn that corner really quickly." 

Cox's first step was to issue a re-
quest for proposal (RFP) for a Web 
hosting and e-commerce partner that 
would allow Cox to private-label 
these services and enable further 
movement up the value chain. 

For instance, a 
business client may 
begin with Web 
hosting needs, but 
over time may mi-
grate to using the 
Web for sales, or 
business-to-business 
(b-to-b) transac-

tions, and then on to advanced host-
ing options. 

"We're looking at working with a 
partner that essentially won't box us 
in," Faulkner says. 

Which market? 
Cox is aiming at the small- to 

medium-size business (SMB) market, 
but not exclusively. 

"We're also concentrated on a few 
verticals: government, hospitality, 
health care, REITs (real estate in-
vestment trusts) and education," 
Faulkner adds. 

Terry White, author of the Phillips 
Group's study "Network Hosted Ap-
plications: U.S. Market Demand and 
Segmentation Analysis," agrees that 
the ASP value proposition extends 
beyond the SMB market. 

"Whereas the small companies tend 
to be the big users of ASP services 
now, three or four years down the 
road, big companies will become the 
largest segment of ASP users," White 
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Provider/Operator 

ROVING REPORTER 

Synchronous CEO Talks 

Vincent R. Borelli, chairman of Syn-
chronous Group, recently talked 
with Communication Technology 
about his Silicon Valley-based, opti-
cal transmission equipment company 
on the challenges and opportunities 
facing the cable industry 

CT: What are your company's 
plans for the future? 
Borelli: What we want to be able to 
do is to take our expertise in the 
cable industry into the rest of the 
telecommunications industry. We 
also want to expand our capability in 
the cable TV world. Over the next 
several years, it's going to be more 
fiber-deep than it has been in the last 
10 years. In [19961, we were in-
volved in a fiber-to-the-home project 
in Switzerland. I'm not so convinced 
the cable industry is going to em-
brace cable-to-the-home that quickly, 
although it has to. 

CT: What about competition 
with the phone companies? 
Borelli: We have the bandwidth. 
There is room for the cable guys to 
take a look and say, `Why aren't we 
the competitive local exchange?' 
They are saying this, but that's not 

what they're calling it. The cable 
operators need to be in a position 
to be the competitive local ex-
change. Obviously, if you don't 
have the local access, you're not a 
competitive local exchange. How 
far are we from open access? That 
is the issue that will drive just how 
far we get into the competitive 
local exchange business. 

"I'm not so 
convinced the 
cable industry 

is going to 
embrace (fiber) 
cable-to-the-
home that 
quickly, 

although it 
has to." 

—Vincent R. Borelli, 

Synchronous Group 

CT: What are the challenges for 
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Borelli: Video today is not interac-
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Service/Feitare 

Two-way satellite broadband Internet network New York City, plus six northeast markets 
Video-on-demand services 

Communities Vendor/Partner 
AlphaStar International 

AT&T Broadband 

Cablevision 

Los Angeles, the San Francisco Bay 
area, Pittsburgh  

Software platform to deliver interactivity Boston-area cable subscribers 
Cox Communications Movies-on-demand San Diego 

GE 
Diva 

Liberate Technologies 
Scientific-Atlanta and 
Concurrent 
ICTV Cox Communications Broadband and interactive TV services Undisclosed 

@Home broadband Internet Service on PCs Nationwide Excite@Horne 

Charter Communications Broadband services 

Covad Communications 

Cablevision 
Hybrid Networks 

High-speed broadband Internet access service 

SourceGuide, an interactive program guide 
Fixed broadband wireless system 

Ozark, Ala., Estes Park, Colo.. 
Carrolton, Ga., New Roads. La.. Waynesville, N.C., 
Alamogordo, N.M., Fond Du Lac and Spenser, Wisc. 
39 new markets, including San Antonio, Indianapolis, 
Columbus. Memphis and Milwaukee  
Boston area 

Detroit and Colorado Springs. Colo 

Sony Electronics Corp  

High Speed Access Corp. 

Juno Online Services, Inc 

SourceSuite 
Sprint 

26CT1 1100 



HFC 

COAX W FIBER 

CommScope 

IF YOUR DIRECTION IS COAX OR FIBER CABLE, COmmSCOPE WILL TAKE YOU THERE (800)982-1708 OR 

WWW COmmSCOPE COM 



PULSE 

Broadband Voice 
Gets Hot 
By Natalia A Feduschak, Senior Editor 

Nancy Goguen says the stage is 
being set for the explosion of 
broadband voice. 

"It's a revolution in the process of 
happening," says Goguen, vice presi-
dent of marketing for Telogy Net-
works, a Texas Instruments 
company that produces digital signal 
processor (DSP) software. "Voice is a 
killer app.... As voice becomes packe-
tized, then everything is a packet. 
Data is a packet. Voice is a packet. 
What that means is that you only 
need one network over time that can 
handle voice and data." 

Various research firms predict that 
total world telephony subscribers will 
number more than 20 million in 
2004, while 25 percent of U.S. cable 
subscribers will have cable phone ser-
vice by 2005. That means companies 
such as Telogy will be busy writing 
applications and selling its services to 
firms who must incorporate voice ser-
vices if they want to stay competitive. 

New products 
The race for deploying voice ser-

vices is so hot that some companies 
are stepping outside their tradition-
al sphere of expertise to hone in on 
the market. Cable modem manufac-
turer Terayon is unveiling a new 
product that will extend its data 
cable solutions to include cable 
telephony with extended opportuni-
ties for competitive local exchange 
carriers (CLECs). 

Terayon's BandLeader product is 
compatible with circuit- and packet-
switch, uses Class 5 switch features 
and enables competitive local ex-
change carrier (CLEC) partnerships 
and open access. 

"Terayon is well on its way toward 
becoming a complete solutions 
provider," Golan Manor, vice president 

of technical sales, says. "Voice is becom-
ing a key service for cable operators." 
Two strategic purchases in the last 

year, including telephony systems 
provider Telegate, are allowing Teray-
on to position itself as leader in 
broadband voice. 

"Terayon is in a unique situation 
because of its strong CDMA (code di-
vision multiple access) technology," 
says Michael Harris, president of the 
research firm, Kinetic Strategies. 
"They can leverage that technology 
for a circuit-switched solution be-
cause IP telephony isn't ready for 
prime time." 

The future is carrier-class 
Officials at General Bandwidth, 

which produces carrier-class voice 
gateway equipment, say several chal-
lenges face manufacturers who want 
to compete in the voice space. The 
most pressing is how to re-architec-
ture their products to meet the cur-
rent and future needs of regional Bell 
operating companies (RBOCs) and 
multiple system operators (MS0s), 
both of which have set high require-
ments for equipment. 

"First-generation equipment isn't 
able to provide what they want," says 
Roben Whitcher, director of public 
marketing for General Bandwidth. 
Some companies will have to begin at 
ground-zero to reconfigure products. 
Whitcher maintains his company is 

able to jump headfirst into the broad-
band voice market because its prod-
uct was designed with an eye toward 
the future. Carrier-grade products 
will be one of the key pieces in the 
evolution of networks in the next five 
years, he says. 
As manufacturers rethink their 

product lines, the activity surrounding 
broadband voice sets the stage for 
fierce competition between phone 
companies and MS0s. CT 
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Operators are looking not only to 
provide Internet-type applications 
but also to drive TV-centric 
interactive content whose develop-
ment is ongoing. 
"These set-top boxes are expen-

sive," Chu notes. "Once they get into 
the field, (operators) want to make 
sure they're future-proof." 

Protection against potentially ma-
licious applications is another con-
cern, since a disabled set-top both 
increases an operator's technical ex-
penses and reduces anticipated in-
teractive cashflow. 
"The Java environment is built 

from the ground up with security as a 
core component of its architecture," 
Chu says. 

Unlikely partners 
On the PE side of the middleware, 

hypertext markup language (HTML) 
and European Computer Manufac-

turer's Association (ECMA) script 
will dominate. Liberate was a likely 
candidate for a lead role here. 

"I think ICableLabsi liked the con-
tributions we were making, and at 
the same time, I think they saw that 
their members were adopting our 
platform and our technology and 
standards-based approach," Larry 
Taymore, Liberate's vice president of 
strategic partnerships, says. 
What's curious is to see Liberate, 

Sun and Microsoft working together. 
Liberate, after all, is a brainchild of 
Oracle's Larry Ellison, whose mission 
is largely defined in opposition to Mi-
crosoft founder Bill Gates. Ditto, for 
Sun's Scott McNealy. 
The Liberate-Microsoft PE draft is 

now under review. CableLabs expects 
most of the OCAP spec to be deliv-
ered for implementation before the 
year's end. 
Just don't expect OpenCable's col-

laborative effort to 
tive instincts. 
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Decision Nears for 
Northpoint 
By Natalia A. Feduschak, Senior Editor 

Northpoint Technologies is about to 
find out if its $10 million fight to get 
started has paid off. 
The Federal Communications 

Commission (FCC) is expected to 
rule soon on whether to grant North-
point approval for a technology that 
the company says will bring high-
speed Internet and digital television 
programming to consumers nation-
wide at a fraction of the cost charged 
by most cable and satellite providers. 

"This process started in 1994," says 
Sophia Collier, majority interest holder 
of Citizens Advisors, a venture capital 
and investment advisor that has stakes 
in Northpoint. "It takes time for people 
to accept new technology" 

Because all direct broadcast satellites 
are located over the equator, satellite 
dishes in North America are pointed 
in a southerly direction. The northern 
horizon is unused and available for 
broadcasting. By transmitting from ter-
restrial towers located 
to the north into direc-
tional-receive antennas 
similar to satellite 
dishes, the 500 MHz 
currently used by di-
rect broadcasters can 
be re-harvested for 
new uses in every city 
and town in the United States, North-
point says. 
Northpoint plans to implement a 

system called Broadwave, a wireless 
technology that uses the 12.2-12.7 

GHz radio spectrum to transmit digi-
tal, voice and data signals. Although 
the system is land-based, it uses a 
consumer-quality receiver dish that is 
available in most retail outlets and a 
set-top box. 

"Our position 
regarding Northpoint 

is no secret." 
—Robert Mercer, ClirecTV 

Northpoint's quest for FCC ap-
proval, however, has gained consider-
able opposition from direct broad-
casting satellite (DBS) operators Di-
recTV and Echostar, who claim the 
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new technology will cause measurable 
harmful interference to their service. 
"Our position regarding Northpoint 

is no secret," Robert Mercer, a 
spokesman for DirecTV, asserts. "This 
is a threat that Northpoint poses to 
nearly 13 million existing subscribers. 

The nature of the interference.., would 
increase the susceptibility of rain fade." 

Rain fade is the temporary loss of a 
satellite signal when it is unable to 
penetrate unusually heavy rain clouds 
or rainfall. DirecTV wants an indepen-
dent study conducted to determine 
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SeaChange 
Prevails in Court 
By Jonathan Tombes, 
Deployment Editor 

A Delaware jury rejected nCUBE's 
challenge to SeaChange Interna-
tional's MediaCluster patent, essen-
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Videotron's IP Telephony Succ 

T
wo years ago, François Laflamme and his 
colleagues at the Montreal-based 
communications company Videotron 

started a small long-distance business, servicing 

mainly family and friends. Today, Videotron is 

conducting North America's first Internet protocol 
(IP) telephony trial using the TelcordiaTm Call 
Agent—providing customers with all the amenities 

of traditional local phone service, such as call-
waiting, voice mail and emergency 911 service. 

Laflamme, Videotron's vice president for IP 

telephony, regularly plays host to visitors from 
around the globe wanting to learn more about the 
company's real-world experience with the 

technology Videotron believes its success 

represents the beginning of VoIP's widespread 
deployment in North America 

"All the multiple system operators (MS0s) are 

looking at softswitch technology understanding that 

this is the direction they want to move in," 

Laflamme says. "We're way ahead of those folks." 

Circuit-Switched vs. IP Telephony 
Industry sources indicate that while circuit-

switched technology will dominate cable 

telephony in the next two decades, IP will gain 
ground and position itself as the primary 
technology of the future. 

The Strategis Group, a Washington, D.C.-based 

research firm, estimates that by 2005, the United 
States will have more than 12.5 million cable 

telephony users. While more than half the 

SS 
subscribers will use circuit-switched tecLnology, 

the availability of IP telephony next year fia a 

phone-jack installation in cable modems Iwill help 
fuel IP telephony implementations. Accordingly, 
the number of IP telephony users will in rease 

from 100,000 in 2001 to more than 2.8 m' lion by 
the end of 2005. 

According to the Strategis Group, rev nues from 

IP telephony also are expected to slcyroc et over 

the next five years, increasing from $2 m4110n in 

2001 to $717 million in 2005. 

The IP Journey 
When it embarked on its IP telepho y journey, 

Videotron saw early on the demand for he 

technology. The question was how to d it. 

"Of course, there was the legacy w of doing 
it—using switches, using proprietary R 

technology on a cable plant, commonl known as 

HFC (hybrid fiber/coax) telephony," amme 
recalls. "We looked at that and decide we can do 

better than that on the business-case s e of 

things. We started a discussion with te lulology 
partners that could provide us with an P solution 

to do primary-line service. From day o e, the 
vision was to replace the incumbent 1 al 

exchange carrier (ILEC) line—the Bell Canada 
line—with a comparable feature set, d a 
superior technology that will allow us o grow 

beyond the feature capabilities of our 
competitor's circuit-switched telepho 

infrastructure." 

Figure 1: Telcordia Call Agent's Distributed Architecture 
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Videotron faced plenty of skepticism from 

cable operators that saw IP's potential, but couldn't 
see it realized. 

"The MSOs were looking at us and saying, ̀ Hey 

guys, we think you're crazy. That technology will 

never get there,'" Laflanune says. "But the bottom 

line is, we had to believe that we could." 
Cisco Systems, Inc., a major networking 

solution provider, created the Internet backbone 

for Videotron's system and minimized packet 

delays and jitter, two major components in 

delivering carrier class telephony service. 
Videotron and Cisco turned to Telcordia to 

provide that final critical piece of the puzzle—a 
centralized software platform that controls end 
points at the customer premise and connects to 

the Signaling System 7 (SS7) networks, as well as 
provides billing records and announcements for 
IP networks. 

Between June 1999 and January 2000, 

Videotron conducted a successful trial with 200 

customers using the Telcordia Call Agent. That set 

the stage for the second wave of the project, 
started in February 2000. 

In that wave, Videotron implemented value-
added services like call-waiting, caller identification, 
voice mail, call-return and other functions 

associated with switches. 

The company also had to ensure that the 

interconnection with other carriers was in 

compliance with regulatory requirements. Videotron 
conducted a series of tests to make sure its system 

interfaced with Bell Canada, 911 emergency centers 

and operator services. It also ran a series of tests for 

local number portability allowing customers to 
keep their own phone numbers when they switched 
from one carrier to another. 

Another big challenge for Videotron was to put 

all the new operations in place, including 
establishing a network operations center (NOC). 

Telcordia and their advanced technology also 

proved beneficial for this exercise. 

Scalability and Reliability 
"There are three areas that you have to perform 

on when you build a softswitch," says Laflamme. 

"The first one is having the necessary feature set 

that will allow the company to compete in the 

marketplace." While Telcordia and other companies 
have a feature set equivalent to a PSTN switch, not 
everyone has scalability of the system. 

"That's where Telcordia makes a difference— 

scalability and reliability" says Laflamme. "You want a 

system that is robust, that can have almost have any 
type of fall and will resist the failure of machines." 

Other companies are putting switches in place 

with IP access to the home. But unlike Telcordia, 

they haven't implemented the main softswitch, 
Laflanune says. 

"They're doing it in steps," he says. "I don't think 
that's the right approach because you invest too 
much in your switch for nothing." 

Some companies have traffic coming out of the 

IP cloud, feed it through a trunking gateway, a device 
that converts IP traffic into PSTN signals, then 

through a switch, and finally out of the switch to get 
into the end-carrier where their traffic will end. 

"In my case, Fm coming out of my IP cloud 

directly into the carrier where I want my traffic to go. 
I don't have to have a dummy switch in the middle 

that does not provide much value," Laflamme says. 

The Business Case 
Videotron's ability to expand its IP services 

received an additional boost early this year when it 
received competitive local exchange carrier (CLEC) 
status. With CLEC status, the company is looking to 

evolve its other telephony market—business 
customers served by a Videotron Class 5 circuit-

switch—to IP telephony. For residential customers, 

the Telcordia Call Agent will be used to deliver 
voice services (over IP). While other companies are 
still debating whether to implement circuit-

switched or IP telephony, Videotron has a business 
case that drives IP telephony implementation. 

"Having one customer premises equipment 

(CPE) device at the home can get two revenue 

streams," says Laflamme. "One side is the high-

speed data that we have today, but on the other side 

is the voice revenue stream that we can get from 
local telephony and all the goodies that come with 

it—the value-added services and the long-distance 

revenue as well. That becomes quite an attractive 
proposition from the business standpoint." 

The IP Revolution 
Laflamme believes the future is bright for his 

company, and IP telephony. 

"This is really a revolution that we are doing. It's 

like recreating the telecom way of having a network. 

It's truly amazing what we have done," he says. 
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Voice Services Over Cable 
Advanced Packet-Based Solutions Offer Cable 
Operators a Competitive Entry Strategy into the Market 

T
he benefits of adding voice services to 

cable's existing product mix of video and 

data services are obvious. Telephony 

already represents a significant revenue 
opportunity. And that kind of immense 

potential has already inspired the cable 

industry to start addressing the technical 

aspects of entering this vast market. 

The work already undertaken to provide 

interactive and data services via cable—such as 

two-way plant upgrades, adopting Data Over Cable 

Service Interface Specification (DOCSIS) 

networking standards, and so on—has helped pave 

the way for providing voice telephony services via 

cable. This powerful infrastructure provides cable 

operators a unique technology choice when 

delivering voice services to their subscribers. Many 
of them have already begun rolling out voice 

services using circuit-switched voice technologies 

over their hybrid fiber/coax (HFC) plant. 

While these circuit-switched voice technologies 

offer a quick entry into the voice market, such 
networks provide confined economic efficiencies. 

They limit an operator's long-term competitive 

position to differentiate its service offerings in a 

highly competitive voice market 

Advanced packet-based voice solutions, on the 
other hand, have evolved to the point where they 

offer cable operators a much more attractive and 

competitive entry strategy into this new market. 

They enable operators to deploy voice services 

utilizing the same packet networking standards that 

underlie their high-speed data service offerings. The 

advancements in these standards have enabled 

packet-based voice services to rival the quality of 

service available from traditional circuit-switched 

voice solutions, while benefiting from the 

bandwidth efficiency that results from the digital 

compression and bandwidth-sharing of digital 

packet networking. 

With the rapid market adoption of advanced 

digital cable set-tops, operators may take this trend a 

step further. Incorporating telephony functions into 

the cable modems being built into many of today's 

advanced set-tops enables operators to employ a 

true multipurpose device to provide a complete 

bundle of voice, video and data services— 
significantly reducing the capital costs associated 

with an operator's customer premise equipment 

(CPE) investments. 

Supplement to Communications Technology 

Designing Your Network for 
Primary Line Voice Services 

One of the foremost goals of the cable-based 

voice-over-Internet protocol (VoIP) archit cture is 

to provide voice service with quality equ to or 

better than wireline voice quality VoIP al enables 

new capabilities ranging from enhanced ice 

services through integrated voice-data-vid o 

services to high-speed Internet access. 

There are several considerations invol d in 

building a carrier-class, 2417 VoIP solution, able 

operators expect that design goals for a Vo P 

network are at least as stringent as those f Bowed 

for circuit-switched voice architectures. the 
VolP solution must 

• Provide the same performance as pro ded by 
incumbent local phone companies; 

• Adhere to relevant regulatory requirem nts for 

availability in order to support prim line 

voice service; 

• Provide appropriate levels of system s urity, 

recognizing that service is provided on 

broadcast/shared infrastructure; 

• Embody the functional extensibility t allow 

the introduction of new features and se ces 

while integrating with existing services 

• Offer a high degree of scalability, fro 

minimum configurations to large-scale 

configurations that support millions of 

subscriber lines; 

• Supportflexible deployment confi 'ons, 

from highly centralized to highly distrib ted; and 
• Adhere to relevant open standards in 

telephony, data communications and c le. 

A primary architectural consideration' olves 

how rapidly operators can implement new ability 

and services without resorting to expensive time-

consuming hardware/software developmen efforts. 

The VoIP architecture should support rapid 

application development based on the abili of 
elements to be modified, upgraded or even eplaced 

in the field. That is, it should allow new s ards 

and features mostly through software rathe than 

through hardware redesign. 

Because of the inherently distributed 

software/hardware architecture and support or open 

standards, it is less expensive to scale up ne orks 

based on the VolP architecture. VoIP archi 

provides an open environment that allows e third-

party development of services and applicatio for 



both service providers and end-users. This flexibility 

makes the distributed VoIP architecture the best 

choice for future integrated networks. 

The heart of the VoIP architecture is the 

softswitch, a much-anticipated technology that has 

been in the spotlight for the past couple years. The 

softswitch is essentially the control center that 

supports IP telephony, maintaining line and trunk 

information and call states, and implementing user 

features as appropriate. 

Designing the software and hardware 

architecture of the softswitch is indeed challenging. 

To date, limited deployments of softswitches have 

occurred—mostly as Class 4, or tandem, switch 

replacements. However, Telcordia Technologies has 

designed and implemented one of the industry's 

first Class 5 softswitch alternatives, which was 

deployed at Videotron. Telcordia's softswitch, the 

Telcordiani Call Agent, was designed to replace a 

Class 5 circuit-switch and deliver primary line voice 

service over an IP network. 

In order to understand the Telcordia Call Agent 

architecture better, it is important to understand the 

interaction of the Call Agent with the physical 

network (See Figure 1, page 2.) 

The Telcordia Call Agent in the 
Physical HFC/IP Network 

The existing cable infrastructure may be divided 

into the following domains: 

• Home architecture 

• HFC architecture 

• Hub architecture 

• Headend architecture 

• Data center architecture (Call Agent location) 

The three key areas to explore in more detail are 

the home, the headend and the data center because 

they play a critical role in the Call Agent 

architecture. 

The home is the location of the residential 

gateway (RGW), which also is known commonly as 

the network interface unit (NIU), the multimedia 

terminal adapter (MTA), the integrated telephony 

cable modem (ITCM), and the set-top box. The 

RGW is a DOCSIS-compliant hardware device that 

connects household communications equipment 

(analog phones, personal computers and other IP 

communications appliances) to the VoIP network. I, 

supports simulataneous data and voice services. 

Thus, it is the crucial device needed to design and 

build a distributed architecture that supports the 

centralized call-processing and feature-delivery of 

VoIP services via the Telcordia Call Agent. 

From a network transport perspective, the 

headend and data center use the same architecture, 

including gigabit switched routers (GSRs) and 

optical network switches (ONS). The headend 

houses the trunlcing gateway (TGW), while the data 

center houses the Telcordia Call Agent. 

The TGW represents the trunk side of the VoIP 

architecture. It provides bearer channel connection 

with PS1'N via ISUP (ISDN user part) trunks as well 

as terminates VoIP calls to multifrequency (MF') 

trunks for "x11" dialed operator services. Essentially, 

Packet Telephony: Can you afford to push back the future? 



Table 1: Telcordia Call Agent Achieves Design Goals 

Benefits to Cable Operator Telcordia Call Agent Guiding Principle 

• High degree of customer satisfaction 
• Efficient operations 

• Takes advantage of commercially available computing platforms 
• Exploits Moores Law 

Availability 

Security 

• Increased revenue from primary line service • Supports requirements driven by PacketCable model 
• Platform is designed to achieve 99.984% avai ility 

(not including cable plant or PSTN backbone) 

• Minimize service disruptions • Telcordia works with hardware partners to en re 
integrity and security across the network 
• Call Agent uses standard UNIX-security to ensu e that 
data is not compromised 
• IP telephony gateways rely on the Call Agent to uthenticate services 

Extensibility • Reduce time-to-market for new services 
• Offer truly bundled, integrated services 

• Initially: Uses Java classes/objects to create a 
low level building blocks 
• Future release: Will use open standards (JTAPI 

third-party development 

t of 

N), 

Scalability • Match capital expenditures to service revenues 
* Avoid "forklift" upgrades 

• Currently: A single site scales up to approximat 
• Future release: 1,000,000+ lines 

200,000 lines 

Deployment Flexibility • Match system configuration to existing, 
planned infrastructure 
• Centralized configurations allow for 
minimizing organizational requirements 

• Can choose to implement both small and large, ingle -site 
configurations as well as configurations that link Call Agent sites to 
networks of unlimited size 

Open Standards Compliance • Easily support multivendor components 
e Maximize interoperability 

• Telcordia supports multivendor interoperability 
• Telcordia actively participates in CableLabs eff 
• Uses CORM, Java standards 

the TGW converts outgoing VolP calls to a format 

that may be sent over the PSTN, and vice versa for 

incoming calls. 

The Telcordia Call Agent components are a 

collection of software products that an operator can 

run as one unit on a commercially available 

hardware configuration, or on separate UNIX-based 

computing platforms. The Call Agent supports the 

following group of functions: 

• Call processing 

• SS7 connectivity 

• Operations support (billing, provisioning, 

configuration) 

• Connection to PSTN 

• Enhanced services 

As the control center for supporting IP 

telephony, the Call Agent maintains trunk and line 

information, maintains call state during the duration 

of a call and implements user features as 

appropriate. The Call Agent sends and receives: 

• ¡SUP and TCAP messages to/from 557 network 

• SGCP control messages to/from 

announcement servers 

• Call event records to accounting gateways 

• Database requests to/from provisioning systems 

• SGCP control messages to/from IP 

telephony gateways 

The Telcordia Call Agent controls several types 

of IP telephony gateways, which are provided by 

Tekordia's third-party associates: 

• A trunk side IP telephony gateway (TGW) that 

supports SS7 capable trunks; 

• A trunk side IP telephony gateway (TGW) that 

supports MF trunks (for example,lull" dialed 

operator services); and 

• A residential gateway (RGW) that provides 

analog (RJ-I I) interfaces. 

Telcordia has chosen to develop a4d support 

simple gateway control protocol (SG (4) to 

control these hardware components. e SGCP 

will support media gateway control pr tocol 

(MGCP) in future architectures, as we as other 

protocols as they mature. 

SGCP uses text-encoding, a functiou equivalent 

to that provided by the H.245 protocol n the H.323 

standards, to control the allocation of ircuits in 

IP telephony gateways. The protocol is canied 

over UDP, and is designed to allow the nontrol of a 

connection to move from one call agen4 platform 

to another. It supports very large config.urations. 

UDP shortens delays, provides scalabiliy and 

allows for more efficient failover procedures. 

The Telcordia Tm Accounting Gateway 

ues'ponsible for receiving messages that re resent 

events from the Telcordia Call Agent and cnverts 

the message information into Bellcore Aut4matic 

Messaging Accounting BAF records, which are sent 

to a billing system. The TelcordiaTm Annou4cement 

Server sends audio announcements to spe4fled 

destinations. It receives SGCP signaling m4sages 

from the Call Agent, and sends announcem nts (for 

example, "your call cannot be completed asi dialed") 

via IP telephony gateways. 

The Telcordia Call Agent software ar itecture 

incorporates CORBA and Java technolog. The 

advantages of CORBA include: 
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• The platform interfaces follow industry 

standards; 

• Multiple options are available for distribution of 

equipment and software processes; and 

• It is becoming the de facto standard for 

operations systems software. 

The advantages of Java include: 

• It provides the level of hardware/operating system 
independence needed to exploit Moore's Law; 

• It provides a friendly, "safe" development 

environment; 

• It provides a complete environment—JAIN, JIM, 
STAPI, PersonalJava and more; and 

• Interpreted language overhead is addressed 
through just-in-time compilers, optimized Java 

Virtual Machines and other standard tools. 

Open Architecture: The 
Foundation for Enhanced Services 
A key advantage of the Telcordia Call Agent is 

its flexible, open architecture, which allows for 

the separation of network "layers" and enables 

the interworldng of various protocols. A protocol 
adaptation layer surrounds the network control, 

management and signaling logic and protects the 

Call Agent from inevitable changes in protocols 

and related standards. This architecture gives 

service providers a foundation that can satisfy the 

relentless search for differentiated multimedia 

and management applications. 

The Call Agent architecture is designed to take 

advantage of the three network layers: 

• Application Layer: Telcordia will provide 
open interfaces that expedite the introduction 

of new services into the market for third-party 

application development 

• Session Control Layer: The Call Agent resides 
here and provides call control, network 

intelligence, and local office features, and 

supports numerous protocols. 
• Network Element Layer: The Call Agent 

delivers market-proven, carrier-grade 

telephony regardless of the network access 
technology in place. 

Although the Call Agent is only one component 
of a cable operator's VoIP solution, it is a critical 
one. Telcordia understands the need to satisfy 

VoIP design guiding principles and, as Table 1 on 

page 6 indicates, the Telcordia Call Agent provides 

a solution to these needs. 

Telcordia Technologies 
Telecommunications Pioneer Leads the Way to Next-Generation Networks 

Telcordia Technologies (www.telcordia.com), a 
wholly-owned subsidiary of Science Applications 
International Corp. (SAIC), provides operations 
support systems, network software, consulting and 
engineering services to the telecommunications 
players around the world. 

With more than 1,500 U.S. and foreign issued 

and pending patents for technical innovation, 
Telcordia pioneered many of the telecom 

services—including caller ID, call-waiting, and 

toll-free services—that are now a part of 
Americans' everyday lives. Some 80% of the U.S. 
public telecommunications network depends on 

software invented, developed, implemented and 
maintained by Telcordia. Its employees 
developed such groundbreaking technologies as 

asymmetric digital subscriber line (ADSL), 
advanced intelligent network (MN), 
asynchronous transfer mode (ATM), integrated 
services digital network (ISDN), frame relay, 
personal communications service (PCS), 
switched multimegabit data service (SMDS) and 

synchronous optical network (SONET). 
The Telcordia Tm Call Agent is driving 

converged network offerings for Sprint and 
Videotron, a Montreal-based communications 

company. Telcordia also recently signed a 

multimillion-dollar deal with CTC 
Communications, providing the Call Agent and 
core software necessary to bring local services to 
CTC's PowerPattie" Network. Today, CTC provides 
converged toll data, video and Internet services 
across their high-speed broadband network to 
medium- and large-sized enterprises. 

"Our focus is on service providers, whether 
they are incumbents or new entrants, whether 

they are going with a digital subscriber line 
(DSL) strategy, a hybrid fiber/coax (HFC) 
strategy or a fiber-ring strategy," says Mary 
Turney, Telcordia's vice president of next-

generation networks. 
Telcordia continues to make significant 

advances to communications networks worldwide 
and next-generation networks that are developing 
as voice and data technologies converge, both 
domestically and abroad. 

Telcordia employs 6,500 people, including 
about 6,000 researchers and software engineers. 
Telcordia has revenues of more than $1.5 
billion. A leader in the development of next-
generation network technologies, the company 
is head-quartered in Morristown, N.J., and has 
offices throughout the United States, Europe, 
Central and South America and Asia Pacific. 
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An SAIC Company 

Can you afford to push back the future? 

Actually, the future is here. We're already in the field 

powering the cable industry's first commercial deployment of 

voice over IP telephony solutions. 

We can help you too. The Telcordir Call Agent is ready 

now with features that let you deliver primary line VolP. 

• Our suite of OSSs power automatic provisioning, 
service activation and assurance. Our cable telephony solutions 

are fault-tolerant, enormously scalable... up and running. 

That's just what we stand for—whether it's improving 

operations in existing networks or building new ones—reliable 

innovations honed from engineering the world's largest networks. 

After all, promise means nothing unless results are produced. 

Telcordia 
Technologies 

www.telcordia.com 1-800-521-2673 Worldwide +1-732-699-5800 
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Announcing 

Keynote Speaker 

Daniel Burrus 
CEO, Burrus Research Associates Inc. 

Author of Technotrends 

Sponsored by Vosource 

"Our keynote 

speaker, 

Daniel 

Burrus, has an 

excellent track record 

of understanding current techni-

cal trends and their logical evolu-

tion.We need to attend ET 2001 

to hear the projections of futurist 

Daniel Burrus and of our cable 

industry experts so we can use 

their inputs to formulate our own 

personal projections of where the 

future is taking us." 

Walt S. Ciciora, Ph.D. 

By attending SCTE's 
Conference on Emerging 
Technologies, you will: 

• Connect with 1,000 industry 
visionaries and leaders. 

• Gain a competitive advantage 
armed with a vision of the future. 

• Position your company to take 
advantage of up-and-coming 
opportunities. 

• Shape the future rather 
than react to it. 

January 8-10, 2001 • New Orleans 

Register today at www.scte.org 
or call 800-542-5040. 
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It's not just how far downstream 
you go, but how big the return. 
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It's the age-old story of man and fish—and just how far this little angler had to go to hook the big one. But who'd have thought he'd be 
telling the tale via Interactive TV? Today your customers are demanding more than just downstream access to fresh digital content— 
they want real two-way interactivity. That means fast, reliable, upstream, downstream, deliveries all across your network. Fortunately, 
ANTEC is there—with optical products that go the distance in both directions. The Proteus- Scaleable Node and the 1550 EDFA push 
the wave farther downstream, bringing your signal home with sparkling clarity and speed. Then Laser Link Ill empowers the return path 
with equal strength and integrity. Enabling those fast-flowing, two-way conversations your customers are clamoring for—and the 

full-scale performance and revenue you've been waiting for. That's no tall tale, just SERIOUS TECHNOLOGY FROM ANTEC:' 
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Understanding Reverse 
Path Problems: Part 3 

The first two installments of this 
mini-series covered a variety of prob-
lems that may affect reverse path RF 
performance. The most common ones 
were discussed in the September issue, 
and included improper plant align-
ment, ingress and impulse noise, corn-

"Having a brand-new 
or freshly upgraded 
network does not 
guarantee successful 
two-way operation." 

mon path distortion and improper 
headend combining. Last month, I 
went through babbling set-tops, tran-
sient hum modulation, passive device 
intermod and group delay. The list 
doesn't stop there, though. I've got a 
few more to thrash. 
As before, I'm going to make the as-

sumption that your system's reverse 
path is up and running and has been 
properly aligned, that leakage and 
ingress are under control, common 
path distortion isn't a problem, and 
headend combining is fine. What 
other trolls are lurking under the re-
verse path bridge? 

I'm glad you asked. 

Intermittent connections 
This category of headaches compris-

es a couple areas: Self-induced inter-
mittents and those caused by good ole 
sloppy workmanship. There is a third 
category of sorts that I'll get to in a bit. 

Self-induced is pretty much self-ex-
planatory. Routine maintenance activi-
ties that require temporarily 

interrupting signal flow are the main 
culprit here. Think about it for a 
minute. Let's say you've introduced 
voice-over-Internet protocol (VolP) 
telephony on your network, and sub-
scribers seem to like it. But one day 
Bob, your line tech, goes out to sweep 

a particular 
node. As he 
evaluates for-
ward and re-
verse sweep 
traces at each 
amplifier, he 
comes across 

one amplifier that has the wrong value 
equalizer at the downstream input. 
"No problem," thinks Bob. "I'll just 

pop this equalizer out and plug the 
right one in. Shouldn't take more than 
a second or two." 
Not a good idea. 
Bob just interrupted forward path 

signals for the brief amount of time it 
took to pull out the amp's input equal-
izer and replace it with another. Sub-
scribers watching TV saw a brief flash 
on the screen, not really a big deal. But 
folks downstream from that amp loca-
tion who were using their VolP 

phones may have experienced a loss of 
a few words, or worse, may have expe-
rienced a dropped call. If someone 
were placing a 911 call, you could 
have a real problem on your hands. 
As we move from an entertainment-

oriented business to one that is more 
telecommunications-oriented, we have 
to change the way we do a lot of 
things. This includes routine mainte-
nance. It's no longer acceptable to pop 
an old part out and plug in a new one 

any ole time. Those days are long 
gone. Disruptive maintenance prac-
tices must be done during hours least 
likely to affect subscribers—say, id-
night to six—and should be sche uled 
well in advance. Part of this sche l-
ing includes notifying the subscri ers 
that will be affected so that there re 
no surprises. 
Sloppy workmanship is anothe 

source of intermittents. You're no 
doubt familiar with the flashing ic-
ture syndrome. A little detective ork 
usually turns up a loose connecti n 
somewhere. Whoops! Someone f r-
got to tighten the F fitting at the ap. 
Yes, the loose connector will cau 
the all-too-familiar flashing in th 
pictures, but can you imagine wh t it 
does to data? It's not a pretty sigh 
I alluded to a third category of 

sorts. Allow me to share a war st 
An industry colleague once told 

of a situation he saw in a system 
where upstream signal levels at th 
input to the headend's cable mode 
termination system (CMTS) were uc-
tuating by as much as 20 dB or m re. 
This was causing incredible proble s 
for the system's cable modems. 
To make a long story short, syst m 

techs admitted that they had to ta e 
certain amplifiers' reverse attenuat rs 
and equalizers into place. It seems 
when the equipment got hot, the a p 
chassis attenuator and equalizer pi 
sockets got slightly bigger, and the at-
tenuators' and equalizers' pins got bit 
longer and thinner. The problem? ins 
and sockets that were slightly diffe ent 
sizes caused intermittent connecti s 
in the reverse signal path. Yee-haw 

ry 
me 
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A Return RF Meter, a Spectrum Analyzer, 
a Return Maintenance Monitor. All with Remote Control! 
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Monitor Screen with Integrated RF Switches 

Your Cable System 
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Video Output with Test Carrier Levels 

The REAP') 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 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. 

RDIF's monitor the noise floor, 
where you designate, by frequency. 
The RDLI''' averages the energy and 
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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-NANe 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 RDUe 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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I-NAN Monitoring Parameters 

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. 
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CABLE RESOURCES INC 

101 Christopher Street, 
Ronkonkoma. New York 11779 

FAX: 1-631-737-6228 

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 Y 1997-99, Cable Resources Inc. 
RNS r 1997-99. Cable Resources Inc, 
I-NAN cç! 1998-99. Cable Resources Inc. 
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Noise funneling 
Noise funneling is a potentially big 

problem. What is it? Think about the 
architecture of a typical cable network. 
In the downstream direction, we trans-
mit from one point to many points. In 
the upstream direction, it's the other 
way around: signals propagate from 
many points to one point. Many 
points to one point is a bit like a fun-
nel. Hence the term "noise funneling." 
When we look at downstream carrier-
to-noise (C/N) ratio performance from 
the headend to any given subscriber, 
the C/N ratio at that subscriber's 
premises is a result of the thermal 
noise building up through a simple 
cascade of devices between the head-
end and that particular subscriber. In-
deed, any one subscriber sees a 
thermal noise C/N ratio that involves 
only the cascade of actives through 
which the signals pass to get to him or 
her. For example, a subscriber at the 
end of a node's four amplifier cascade 
is affected only by the thermal noise 
contributed by the headend, the 
downstream fiber link and the four 
amplifiers between the optical receiver 
and the subscriber's house. Going the 
other direction, the upstream thermal 
noise from that same node and its ser-
vice area is a function of every reverse 
amplifier connected to the node 
(along with the upstream fiber link), 
not simply a cascade of actives. 

Let's say our hypothetical node has 
a total of 50 amplifiers. The down-
stream C/N ratio at our example sub-
scriber's residence is a function of the 
cascade of four amplifiers plus the 
fiber link and headend. If the head-
end and fiber link's combined down-
stream C/N ratio is 51 dB, and each 
of four amplifiers in cascade is 67 db 
[the four in cascade will be 67-
10log(4) or 60.98 dBJ, the C/N at the 
subscriber's house will be 50.6 dB. 
However, the upstream C/N ratio will 
be based on 10log(50)! So, if each re-
verse amp has a C/N ratio of 64 dB, 
the combined C/N ratio at the input 
to the node's upstream laser will be 
64-10log(50) or about 47 dB. If the 

node had, say, 500 amplifiers instead 
of 50, the combined upstream C/N 
ratio would be about 37 dB. And you 
still have to get through the up-
stream optical link. 

See what happens when too many 
upstream amplifiers are combined? 
Reverse noise funneling could, under 
certain circumstances, present a real 
problem as far as active device thermal 
noise is concerned. Toss is ingress and 
other junk, and you quickly see how 
bad reverse funneling can get. 

&Itches 
This is my odds-and-ends category 

and includes such gems as sweep 
transmitter interference to your data. 
This may apply to forward or reverse 
sweep, although in my experience 
downstream interference is much 
more common. The issue is forgetting 
to set sweep guard bands around the 
digitally modulated carrier. Ye olde 
sweep signal interferes with the carri-
er, causing all sorts of grief. Repro-
gram your sweep transmitter, and the 
problem goes away 
Another gem is the forgotten high 

pass filter. You install a cable modem 
in a subscriber's home, and find no 
matter what you do you can't seem to 
get the thing to work. Input levels 
look good, and nearby neighbors 
have no problems. The gotcha here is 
the high pass filter that's still installed 
at the tap. Its 40 dB or more of re-
verse path attenuation just won't let 
the modem be heard back at the 
CMTS. Of course, if the filter had, for 
some reason, been installed on the 
side of the house (or utility closet, in 
the case of a multiple dwelling unit) 
rather than at the tap, you might not 
think to look there. 
Conducted interference from other 

devices connected to the network is 
something that'll cause sleepless 
nights. It's similar to discrete interfer-
ing carriers such as shortwave broad-
cast, ham radio and citizens band (CB) 
transmissions, but instead of getting 
into the network as ingress, the inter-
fering carrier is conducted from anoth-

er device connected to your system. 
The interference could be a leaky local 
oscillator in a cable device in another 
room in the same house, or maybe in 
a neighbor's house. Put your detective 
hat on for this one. 
Speaking of gotchas, in last month's 

discussion about group delay, I began 
the subject thusly: "I've harped on this 
particular gremlin before, but it's still a 
problem unfamiliar to most fol in 
the industry. When there is no g oup 
delay in a system, network or c po-
nent, all frequencies within a de ned 
given will take..." Huh? Within de-
fined given? That was my oops, nd it 
should have said "all frequencie with-
in a given bandwidth will take.. Ei-
ther too much reverse on the b in, or 
not enough caffeine. I prefer to ink 
my coffee cup was empty 

What's the point? 
Nov,. then, ‘‘ hats the point o all of 

this? Well, a couple things. Fir I 
wanted to share some of the m re 
common reverse path problem you're 
likely to encounter. Second, I ant to 
make it very clear that having brand-
new or freshly upgraded netw k does 
not guarantee successful two- ay op-
eration. I've seen state-of-the- t 750 
MHz hybrid fiber/coax (HFC) et-
works that had such a crappy everse 
path that it was essentially un sable, 
and I've seen older systems th t were 
very well maintained, and hay an up-
stream noise floor cleaner tha your 
kitchen table. 

So, how do you troublesho t reverse 
path problems? You start by der-
standing what the most com on 
problems are, because you ca 't trou-
bleshoot what you don't und stand. 

Ron Hranac is consulting syst4ns engi-
neer for Cisco Systems. He a14 is senior 
technical editor for Communicitions 
Technology You may reach hii at 
rhranac@aol.com. 

Did this article help you? Let us know 
your thoughts. Send an e-maS to snay-
alkar@phillips.com. 
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• UNSURPASSED DURABILITY 

• BEST ATTENUATION 

• ELIMINATES 
COLD WEATHER OUTAGES 

• NO MOISTURE MIGRATION 

UNSURPASSED WARRANTY 
Trilogy stands behind its 
products with an unsurpassed 

wARRANrY on MC' cable. 

To see all of the results for yourself, call or fax for information from independent testins labs 
that prove MC. to be the best cable in the business. 

Trilogy 
COMMUNICATIONS, INC. 

2910 Highway 80 East, Pearl, Mississippi 39208 

800-TRILOGY (874-5649) • 601-932-4461 
Fax: 601-939-6637 • www.trilogycoax.com 
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he ability to reach the world. 
The capacIty to cange it. 

If you think films, broadcasts and music can be inspiring, wait 
until you see the exciting new capabilities that are possible with 

Global Crossing. the world's most robust network: 

• A fast, secure. seamless global network supported 
by Hitachi Telecommunications T. M  

• The most advanced fiber-optic technology supporting the production. 
encoding and transmission of films and other rich content. 

• The bandwidth and reach necessary to enable efficient. 
streamlined distribution processes. 

•ATM and other IF-based applications for 
easy access to live video broadcasts. 

• The ability to deliver digitized music and content to retail and 
other field locations throughout the world. 

Global Crossing 
www.globalcrossing.corn 

Supported by HITACHI Telecommunications 



JuSTINJUNK LIS 
  TELEPHONY 

Lo. 

What's Digital? 

Either the new cable industry is am-
biguous, or we've really learned how 
to become marketers. Maybe it's a little 
of both, but whatever the reason, 
cable's technical people need to under-
stand the context of technical ternis, 
especially when they are being used by 
consumers. Perhaps the best reason is 
that we are often asked by our cus-
tomers to explain what marketing sold 
them, and we need to have an answer 
both they and we understand. 
Take the word "digital," for exam-

ple. Many of us, including me, think 
we know what digital means. Now, 
let's look at two examples of how 
things can get confusing. Both are 
tied to telephony. 
Begin with "digital cable." Among 

other applications, this term is used 
by marketers to describe the delivery 
of video programming via a digital 
set-top box. As an amateur audio-
phile who only recently became the 
owner of a DVD player and digital re-
ceiver, I thought it would be great to 
subscribe to this newly offered ser-
vice from my cable company. My vi-
sion was that I would greatly increase 
my sources of Dolby surround sound 
content and have digital end-to-end 
video over cable, right up to the 
input on my digital receiver. All this 
would come to me via my service 
provider's digital channels. 

Therefore, on the day of installa-
tion, I was surprised (and disap-
pointed) to notice that the digital 
set-top (a Motorola DCT 2000), was 
equipped only with baseband audio 
and video outputs. This means, of 

course, the input to my receiver is 
analog. True, I can still enjoy Dolby 
stereo, but there's one more stage of 
analog-to-digital conversion. In 
practicality, most consumers will 
never notice the difference, but if 
you're the installer, this is one of 
those times you need to explain 
what "digital" means. 

In this case, of course, digital 
refers to the transmission format 
over my cable provider's network and 
not to the output on the set-top box. 
The picture quality is, at least theo-
retically, improved over analog trans-
mission delivery, because errors 
caused by transmission impairments 
can be reduced using forward error 
correction (FEC) technology. Proba-
bly more important to most con-
sumers is the fact that digital delivers 
more channels, and therefore more 
variety, because digital signal com-
pression provides more efficient use 
of bandwidth. The interactive TV 
guide is also digitally delivered. 
Which brings me to the tie-in to 

telephony. 
When I ordered my digital TV ser-

vice, my provider's service represen-
tative told me I would need a 
telephone line to the set-top box, 
but couldn't explain the reason. 
Those of us with some technical ex-
perience realize that this telephony 
return is necessary when a service 
provider begins offering a two-way 
service before the two-way upgrades 
to return plant have been completed. 
It's a good way to get into a new 
market, in this case "digital cable," 

and gain some market share w ile 
letting the service contribute r - 
enue to the later plant upgrade The 
telephone line is used to retur in-
formation from the set-top box to 
the headend, similar to the wa a 
dial-up data connection to a pe 
sona; computer (PC) works. 
Telephony return often requ res 

installation of a new outlet, b ause 
few homes have been built wi a 
phone near logical placement f a 
TV. This means the installer m st 
understand how to identify a artic-
ular telephone line in multi-li e 
homes, how to connect a new un 
of telephone wire to that line nd 
how to install a telephone out t. 
Key to these tasks is knowing o 
disconnect the phone line fro the 
phone network at the subscri r's 
side of the network interface vice 
while installation is proceedin (90 
volts of ringing current can be a 
shocking experience!). It also elps 
to be equipped with appropria e 
tools, such as a butt-set and t er. 
It just doesn't look profession 1 to 
ask the subscriber to provide e in-
staller with a "spare" telephon set 
to check for dialtone. 
Now, switch gears and look a a 

second use of the word "digital. ' In 
this case, the term in question i digi-
tal telephony. Perhaps there's le 
chance consumers would beco e 
confused with this phrase, but t least 
a few technicians I've met coul use a 
review. For $1 million—Is digit I 
telephony the same as Internet roto-
col (IP) telephony? 
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Agilent's CaLan Sweep/Ingress Analyzer 

Visit www.agilent.com/comms/convergence 

to qualify for a free gift and receive the 

latest information on tracking ingress 

or call 800-452-4844 ext. 7280 

Now with return path monitoring for return path characterization. 

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. 

In Agilent, you have a partner who can help you identify and correct problems before 

you hear about them from your customers. And isn't that reassuring to know? 

Agilent Technologies 
• Innovating the HP Way 

02000 Agilen1 Technologies 
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The answer, of course, is a defi-
nite no. Digital telephony could be 
defined as the transmission of tele-
phony signals and voice frequency 
information that has been converted 
from its native analog form to a dig-
ital signal. This process occurs at 

the network interface unit for cir-
cuit-switched cable telephony. It 
has also been used in long distance 
transmission over T-1 carrier cir-
cuits for almost a half-century. 
On the other hand, IP telephony 

is a special type of digital telephony 

TOO MANY 
CONNECTIONS 
& NOT ENOUGH 

SIGNAL? 

Give your incoming signal a boost with the new RDA 
from Chairmen! 

Too many TVs, cable modems and other in-home connections can be a real drag on 
your incoming signal. Channell's new, low cost 1GHz RDA (Residential Drop Amplifier) 

can solve the problem. It amplifies your signal, has low noise, a forward bandpass 
of 54 - 1000 MHz and a passive reverse bandpass of 5 - 40 MHz. It also has excellent 

port-to-port isolation to prevent digital signal damage caused by microreflections. 
Dual powering options permit direct power input to the RDA, or remote powering 

by a power inserter. The innovative RDA from Channell RF Products Group. 
Just the kind of boost your signal needs. 

CHANNELL 
Where The Industry Connects 

United States: 909-719-2600 • Canada: 905-565-1700 
United Kingdom: 44-1689-871522 • Australia: 61-2-9738-8277 • Malaysia 60-3-6120-2055 

http://www.channellcomm.com 

that uses this protocol. It includes 
the use of discontinuous digital 
packets, or groups of bits, to move 
information across a network. Not 
all these packets take the same path 
to get from one point to anotl• er. 
Non-packetized digital telephony 

is often referred to as constant bit 
rate. This means that you will find 
bits representing the informat on in 
a telephone conversation at regular 
intervals in a stream of information 
moving from one point to another. 
Constant bit rate telephony near-

ly always improves transmission 
quality over analog telephony, be-
cause signals may be regenerated, 
or recreated. This regeneration is 
done without any accumulate I 
noise. On the other hand, analog 
amplification increases the ndise 
level, as well as the signal level. 

IP telephony does not necessarily 
improve transmission quality, be-
cause packets may get dropped or 
delayed. For IP telephony to work as 
well as analog or constant bit rate, 
the network needs to be managed to 
guarantee all packets will reach the 
destination before any delay is no-
ticed by the human ear. 

Digital, as we have shown, may 
be thus used in several contexts. It's 
an example of how today's cable 
technical people need to be aware 
of the different uses of technical 
terms. Technical personnel arc often 
a company's front line contact with 
consumers who are getting ever-
more sophisticated. Offering the 
right answer will often make the 
difference between a retained Isub-
scriber, and one that has gone to 
the competition. CT 

Justin J. Junkus is president of Knowl-
edgeLink, and applications enginéering 
director for ANTEC. You may con tact 
him atjjunkus@knowledgelinkinc.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to nay-
alkar@phillips.com. 
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THE CADANT Ce 
CABLE MODEM TERMINATION SYSTEM 

At Cadant, exceptional engineering equates to innovative DOCSIS 1.1 

solutions. Cadant uniquely combines the best of telephony. cable. and 

data technologies creating a superior next-generation CMTS. 

CADANT® 
INNOVATIONS IN BROADBAND 

www.cadant.com 

Come visit us at the Western Cable Show — Booth 4061 Ph: 630 955 9840 Fax: 630 955 9870 
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Opportunities for 
Application Service Providers 

in Cable Networks 
Part One 

Pablo L. Martinez 

Application rental services take ad-

vantage of the "always-on" broad-

band access provided by cable 

networks. In part one of our series 

on the applicability of the applica-

tion service provider [ASP] model 

to cable networks, we explain basic 

service models and both network 

and application architectures. 

Internet access for e-mail and Web 
browsing is currently driving initiatives 
to upgrade cable plants to Internet pro-
tocol (IP)-centric platforms. However, 
the flexibility and ubiquity of IP tech-
nologies give cable operators the op-
portunity to offer new innovative 
services not only to residential cus-
tomers, but also to telecommuters, 
small office, home office (SOHO) and 
medium business customers. An exam-
ple is application rental services, where 
end-users remotely invoke features 
from applications running on network-
centric server clusters (see Figure 1). 

This network-centric service model 
simplifies end-user system require-
ments and maintenance. It provides 
cable operators the opportunity to 

offer application services that take ad-
vantage of the "always-on" broadband 
access cable networks offer. In this 
role, cable operators become applica-
tion service providers (ASPs). 

ASP service model 
The ASP service model is "one-to-

many" Applications run in a network-
hosted environment, serving a 
dispersed customer base. Initially, the 
ASP service model targets the small-
and mid-market business customer 
segments. However, the large business 
segment also is showing interest, and 
in the lower part of the spectrum, 
home-based businesses may quickly 
become one of the key segments bene-
fiting from this model. > 

DELIVERING APPLICATIONS 
AS A SERVICE 

Data 

Network Hosted 
Applications Server Farm 

Networ Delivery 
Services 

Remote Application 
Presentation 

End-User Access Device 
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E. P COMPONENTS 

Applications 

ASP Platform 

Application-Specific 
Infrastructure 

Physical Network 
Connectivity Et Transport 

ndependent Software 
iendors Et Application 
Software Developers 

Applica ion Service 
Providers Et Computing 

Platform Vendors 

Network Service 
Providers 

LINE 

Benefits of Network-Hosted Service Models 
and Architectures 
• Shifts large, unpredictable, up-front capital costs to 
smaller, predictable, recurring monthly expenses. 
• Includes voice-enabled data applications that 
take advantage of new programmable communi-
cations platforms. 
• Emphasizes application service availability via re-
dundaircy and business continuity plans. 
• Improves end-to-end security in cable networks. 
• Enables more controlled application offerings for 
better quality of service (QoS) support. 
• Provides security and QoS in a coordinated way. 
• Simplifies end-user equipment to "multimedia" 
user interface devices. 

There are many reasons why the ASP service model is 
quite compelling. A partial list of these benefits include: 
• Access to enterprise-grade applications and information 
technology (IT) resources at a lower price; 
• The shifting of large, unpredictable, up-front 
capital costs to smaller, predictable, recurring 
monthly expenses; 
• Lower operational costs because of smaller IT staff fo-
cused on business core competencies, longer equipment 
life [eight years for thin clients vs. three years for personal 
computers (PCs)I, reduced system downtime costs and 
better overall utilization of specialized applications; 
• Software rental for short-term projects; 
• Access to the latest application versions; 
• Global access from anywhere, anytime, on any device; 
• Multiple "desktops" for both personal and 
business purposes; 

• Reduced risk of virus propagation and other 
security threats; and 
• Ability to quickly add new end-users. 

ASP value chain 
The ASP value chain goes from co-location service to 

fully managed services. Co-location services are for c s-
tomers wanting to have total control of their applicat ns 
and servers while leveraging the ASP infrastructure. Ily 
managed services are for customers looking for the A P to 
manage their applications and infrastructure. In all th se 
service arrangements, customers may want to monito se-
curity status, as well as application and network perf 
mance. Predictable performance translates into the ab lity 
to offer quality of service (QoS) guarantees that in tu 
drive service level agreements (SLAs). It is important hat 
compliance of SLA metrics (for example, network ava labil-
ity and application response times) be proactively rep rted 
to end-users as part of service offerings. 

Partnering to add value 
Given the nature of the ASP concept, the service mod is 

structured into the "layered" framework where applicati 
become services delivered over networks (shown in Fi e 2). 
The lowest layer provides infrastructure such as data cen er 
facilities, physical connectivity (network transport and a ess) 
and data networking equipment including routers and fi 
walls. This layer is responsible for maintaining expected vels 
of network performance, reliability and security. The nex 
layer provides the ASP platform and includes application spe-
cific infrastructure, computing resources such as servers nd 
operating systems, data storage resources and application 
management. Next is the applications layer where applic tion 
services reside. A professional services layer provides app ca-
tion planning, consulting and integration services. 
The operations support systems (OSS) layer provides 

fault and configuration management, accounting, appli a-
tion and network performance monitoring and security 
functions. It also supports subscriber management and us-
tomer care functions. 

Service providers may partner with others to support Il 
these layers. For instance, a network service provider ( SP) 
partner provides the networking infrastructure. An inde en-
dent software vendor (ISV) partner provides applicatio 
and tier-two/tier-three application-related customer care An 
ASP partner provides tier-1 customer care and overall se 
vice management. A professional services partner provi 
consulting, planning and integration services. In some 
cases, an ASP may be cross-selling services from other P 
partners. And in other cases, an ASP may have a presen in 
an Internet service provider (ISP) portal, thus allowing e 
ISP to offer ASP services. 

Target applications 
As mentioned earlier, the ASP service model initially ta 

gets business segments. In particular, this model is attract4re 
to small- and mid-tier business customers because it pro es 
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access to enterprise-class applications 
at a lower price. 

Right now, business applications not 
requiring extensive integration or soft-
ware-code customization are the most 

suitable to offer with the one-to-many 
ASP service model. Good examples are 
desktop productivity suites, e-mail 
hosting, Web hosting, calendaring, 
data warehousing, storage, virus con-

trol and unified messaging. How er, 
applications requiring a higher le el of 
customization, such as e-commer e 
hosting, electronic customer care in-
cluding customer relationship ma age-
ment), sales force automation and 
back-office applications (for exam le, 
human resources, payroll, supply 
chain management and electronic ay-
ment) are what end-users are dem nd-
ing the most from ASPs. 

Initial service offerings are targe ing 
traditional, data-centric enterprise ap-
plications. A next step is offering 
voice-enabled data applications th t 
take advantage of the convergence ca-
pabilities of new programmable co 
munications platforms. There also re 
opportunities in offering applicati 
services to residential end-users. S me 
example applications include man ed 
home-networking services, media 
streaming and network-hosted ga s. 
The ASP service model bundles t-

work access, managed network ser-
vices and network-hosted applicati s 
as one service. That gets compleme t-
ed with ancillary services, such as e d-
user authentication, application usa e 
reporting and application monitorin 
The advantage of providing these 
value-added service bundles is a sig if-
icant reduction in end-user churn. 
This model takes service bundles to 
the next step in the value chain. 

Service delivery architecture 
The ASP service model dictates a 

service delivery architecture. This ar 
chitecture is client-server in nature, 1-
though the functionality is distribute 
differently when compared to tradi-
tional "fat client" architectures. In a 
"fat client" architecture, the client pe 
forms some of the processing and re-
lies on remote servers, if needed, to 
provide additional data or processing 
functions. In the ASP service delivery 
architecture, clients do not perform 
any processing functions other than 
presentation to locally display or 
"publish" remotely executed applica-
tions. In other words, clients only pe 
form functions to display the user 
interface of invoked applications. A 
specific protocol is used between the 
client and the server to carry key-
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strokes, mouse clicks, and screen up-
dates across the network. 
As shown in Figure 3 (page 52), 

there are two variants of the ASP ser-
vice delivery architecture. One is Web-
based, where end-users remotely run 
applications on a Web server and asso-
ciated backend servers. In this case the 
hypertext transport protocol (HTTP) is 
used between the browser client and 
the Web server. The other architecture 
is thin client-based. In this case, the 
end-user relies on a Citrix client to ac-
cess network-hosted applications run-
ning on Citrix-enabled application 
servers. The server runs a multi-user 
operating system. The remote presenta-
tion services protocol used between the 
Citrbc-based client (browser) and the 
application server is the Citrix Indepen-
dent Computing Architecture (ICA). 

Network functional 
architecture 

Figure 4 (page 52) shows a high-
level, generic network architecture 
supporting ASP service offerings. Ap-

plications are hosted in server farms 
running in data centers. Multiple in-
stances of these centers are dispersed 
over a geographic area to increase 
service availability and improve ap-
plication response times via load bal-
ancing. Backbone network 
interconnectivity may be leased from 
a network service provider. As shown 
in the figure, a network access point 
(NAP) provides public peering in 
connecting to the Internet. For im-
proved performance, multiple private 
peering connections from data cen-
ters to major Internet backbone net-
work providers may be coordinated 
to bypass congested Internet NAPs. 
Given that the ASP service model 

initially offers business applications, se-
curity is an important consideration. A 
layered security scheme covering host, 
network, application and end-user (au-
thentication) security should be adopt-
ed. Another important consideration is 
application performance, in particular 
response times and packet loss. Re-
source management, including traffic 

management to evenly distribute he 
traffic load over the network and raffic 
shaping to enforce SLAs, plays a y 
role in supporting this. QoS treat ents 
are another part of application pe or-
mance and are based on applicati 
specific or end-user-specific polici s. 

Virtual private networks (VPN 
providing end-user access to net ork-
hosted applications, may offer th 
necessary security, resource mana e-
ment and QoS treatments in a co rdi-
nated way. These are "ASP 
value-added VPNs" where VPNs c m-
plement ASP service delivery offe 
ings. A special case of this is the 
offering of managed extranet se • es. 

Data centers 
The key goal of data center facil ty 

design is the optimization of appli a-
tion service availability. That mea 
data center facilities need to be hii ly 
secure and disaster-resistant. That 
dudes physical security (escorted J c-
cess, card-key access, surveillance 
cameras and intrusion sensors), 
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equipment redundancy, heat and 
smoke detectors, fire suppression sys-
tems, water sensors, air filtration sys-
tems, power/surge protection, dual 
utility feeders, backup power sources 
and temperature control systems. 
However, no physical facility is com-
pletely disaster-resistant. Business 
continuity plans are required to man-
age multiple redundant or backup 

data centers. Backbone network con-
nectivity should be redundant and fol-
low diverse paths. These connections 
should be engineered with spare ca-
pacity built-in at 50 percent or more. 
Data centers consist of four basic 

elements: application processing, data 
networking, transport and operations. 
Figure 5 (page 52) shows a functional 
decomposition of these elements. 
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Application and Web-server fail 
run on shared or dedicated serveti 
dundant servers may be located a 
arate data centers and accessed vi 
multiple network connections. T 
may be coupled with Layer 4-7 ( 
switches to provide local and dist 
uted load balancing among server 
These Web switches monitor sery 
and application response times, a 
network utilization. Web-caching 
servers complement load-balancin 
functions to offer Web access acce 
tion services. Highly redundant da 
base clustering or storage area 
networks (SANs) provide data sto 
management services with fail-ove 
pabilities. Firewalls, VPN gateways 
intrusion detection systems provid 
cure access to applications, includi 
those running on external servers. 
may include secure ID token-base 
end-user authentication, host-base 
curity and router access control lis 
A core switch/router interconne 

components in data centers and p 
vides connectivity to the backbon 
network. Multiservice access conc 
trators may support dial-up and d 
cated access. 
OSS performs application monit 

ing, management and billing. A cu 
tomer care gateway, or customer 
network management (CNM) syst 
allows end-users to manage their s 
vices on-line. With CNM, an end-
may monitor network and server 
availability/performance and enter 
monitor the status of trouble ticket 
among other features. 

Application architecture 
The ASP service model is multi-

user and subscription-based. That 
has an impact on application desi 
as network-hosted applications ne d 
to be scalable and customizable 
while keeping operational costs 
down. End-users demand cus-
tomized applications at a lower co t 
than owning a fat PC-client. This e-
comes more critical when ASPs tar 
get business customers with 
premium applications while adopt 
a commodity service delivery mod 
One way of dealing with this is to 
design applications end-users may 
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easily configure via templates o wiz-
ards. Alternatively, ASPs could uild 
libraries of frequent customized ap-
plication versions, although tha re-
quires keeping larger inventorie 
The ASP service model and arc i-

tecture move application processi g, 
security and QoS to the network nd 
relays presentation functions to e d-
user terminals. Security and QoS eat-
ments are still needed to guarante 
proper delivery and application re 
sponse times, but these may be pr 
vided in a more efficient and simp er 
way over the cable access networ 
End-user equipment gets simplifie , 
meaning a reduction in truck rolls and 
overall maintenance support. 
There are some challenges, how ver, 

that need to be addressed. Depend ng 
on the situation, the ASP service 
model may require partnering wit 
other service providers to provide er-
tain components. That means prop r 
measures need to be put in place t 
guarantee the combined security a d 
QoS that satisfy end-to-end SLAs. n-
other challenge is the definition of 
best practices. Critical areas includ : 
data center operations, network op ra-
tions, client-server operations, appl 
cation management and monitorin 
and CPE management. 
Other challenges include: designi 

applications that run on distributed 
network computing environments 
under a service subscription model, 
evolving data center computing plat 
forms to support converged 
voice/video/data applications and de 
veloping schemes that would allow 
cable operators to guarantee the re-
quired application and network perf 
mance levels as dictated by SLAs. C 

Pablo L. Martinez is solutions manage 
for Lucent Technologies' Broadband Ac 
cess Group. He may be reached at 
pablo@lucent.com. 

This article is reprinted with permissio 
from the NCTA, and is based on a pape 
from the 2000 NCTA Technical Papers. 

Did this article help you? Let us know 
your thoughts. Please send an e-mail to 
snayalkar@phi Hips. com. 
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Critical Engineering 
Designing, Managing 
and Scaling Multi-Hub 
Transport Networks 

By Joe Thomas 

Issues: 
As more and more 

businesses look for 

competitive telecom-

munications offer-

ings, cable stands to 

be well-positioned 

against competitive 

local exchange carri-

ers [CLECs]. So how 

do you ensure net-

work scaling as ca-

pacity needs grow? 

62 11 IDO 



hile the hybrid 
fiber/coax (HFC) 
plant has been the 
focus for most 
cable operators, 

the metropolitan area network—inter-
connecting headends as well as out-
side networks—is the critical segment 
in today's world of expanding cable 
properties. Cable engineers looking 
ahead five to 10 years must design 
and build networks to support such 
varied applications as: 
• Video-on-demand (VOD) 
• Rapid, non-linear Data Over Cable 
Service Interface Specification 
(DOCSIS) system growth 
• Asynchronous transfer mode (ATM) 
data services 
• High-speed Internet protocol (IP) 
connections 
• Distance learning 
• Building-ready Internet service 
• Enterprise-to-enterprise T-1 and DS-3 
time division multiplexing (TDM) 
leased line circuits 
• Virtual local area network 
(VLAN) service 
This wide array of applications, 

each with its own unique challenges, 
must be integrated into digital net-
works not as distinct elements, but as 
part of an overall network design phi-
losophy that provides for: 
• Unpredictable bandwidth growth: 
Bandwidth demand is difficult to 
predict and may grow unevenly 
within a network. 
• Multiple protocol support: Broad-
band service delivery requires the 
transport of several types of service 
protocols (including IP, TDM, ATM 
and video services) without building 
separate networks. 
• Fiber capacity: While the cable in-
dustry has made a tremendous in-

vestment in fiber-optic plants, it 
needs to maximize each fiber's ca-
pacity using dense wavelength divi-
sion multiplexing (DWDM) 
technologies. 
• Network operational efficiency: 
Managing and operating a broad-
band network must cross traditional 
technology boundaries. 
• Time-to-market: The speed in 
which a new service can be deployed 
will determine market-share leader-
ship in a competitive landscape. 
Multiple system operators (MSOs) 

have created headend clusters by 
purchasing, or trading for, adjacent 
cable systems. These geographic 
clusters have created the need to 
build a scalable yet flexible transport 
network to tie together these stand-
alone headends. 
MSOs are well-positioned to in-

crease revenues by adding additional 
service offerings in their broadband 
networks. It is generally accepted that 
the bandwidth of today's HFC systems 
can accommodate new services. What 
is often overlooked is the transport ar-
chitecture feeding the local cable 
plant—it must be resilient, provide 
sufficient bandwidth to meet the cur-
rent needs of all hub sites on the net-
work and adapt to the dynamic 
capacity needs of each hub site as new 
services are added. 

In today's environment, operators 
maintain multiple transport networks 
(such as video, IP, ATM and TDM), re-
quiring separate fiber counts, training, 
software, and hardware expense to 
provision, maintain and upgrade for 
each transport element. The benefits 
of an integrated network that can 
transport multiple protocols will cre-
ate changes in the way cable operators 
design, construct and manage metro-
politan area transport networks. 
As bandwidth requirements increase 

in metro-area transport, cable compa-
nies will have to examine alternatives 
for enhancing bandwidth on their op-
tical networks. DWDM is currently 
the most prevalent technology used 
for such applications. 

Finally, as MSOs offer circuit-based 
(T-1, DS-3, 0C-3, 0C-12, 0C-48) and 
IP-based traffic alongside their tradi-

tional video offerings, transport de-
mands will increase exponentially. 
These demands will likely grow un-
evenly as targeted content—VOD, 
high-speed data and commercial ser-
vices—become part of cable's standard 
fare. This explosion in traffic and con-
tent will require a transport architec-
ture that is selectively scalable and 
highly flexible. Engineering networks 
of this complexity and sophistication 
will require basic fiber-optic knowl-
edge, DWDM understanding and ser-
vice-offering protocol facts. 

Service applications: 110D 
VOD provides connectivity between 

a primary headend and hub sites for 
delivery of Moving Pictures Experts 
Group (MPEG-2) content. In addition 
to the MPEG-2 signals, you must also 
plan for the transport of 10Base-T 
Ethernet management and control sig-
nals to and from quadrature phase 
shift keying (QPSK) modulators and 
demodulators at the remote hub sites. 
There are two schools of thought on 

how to design a VOD system—the dis-
tributed server model and the central-
ized server model. Each has pros and 
cons and varies with system demo-
graphics and physical plant constraints. 

In a centralized server model, a 
transport network element (NE) is 
placed at the primary headend where 
the video servers and control system 
are located. MPEG-2 signals are trans-
ported to the remote hub sites via a 
digital optical transport system. Mod-
ulators are used at the remote hub 
sites to place 10 or more MPEG-2 
streams on a single RF quadrature 
amplitude modulation (QAM) chan-
nel. The distributed server model 
places smaller video servers at hub 
sites co-located with the QAM modu-
lators. Content is downloaded to the 
remote servers via an Ethernet or 
ATM network. 

Interconnected cable headends and 
distribution hubs for delivery of 
MPEG-2 digital video over an optical 
transport network offer a possible so-
lution. An NE is placed at the primary 
headend and at all hub locations on a 
protected optical ring. The primary 
headend network element is connect-
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CENTRALIZED SERVER VIDEO-ON - 
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ed via several digital video broad st/ 
asynchronous serial interface 
(DVB/ASI) to the video servers. 
MPEG-2 digital video signals are 
streamed out of the servers on a 
DVB/ASI interface to the optical ti ns-
port NE. Each stream will be enc( led 
at approximately 3.5 Mbps to 4 M ps. 
The MPEG-2 streams will be tr s-

ported digitally to all hub sites on the 
ring and may be configured to dro 
add or pass content. At a hub site, the 
NE delivers the MPEG-2 signals t 
QAM modulators for insertion on he 
HFC portion of the cable network 

Data over cable 
The data over cable application t ns-

port network connects regional dat 
centers (RDC), cable headends, and dis-
tribution hubs for delivery of DOCS S 
or proprietary IP residential services 
An NE is placed at the primary 

headend/RDC and collects hub sit IP 
traffic from 1 or more 10/100 or g a-
bit Ethernet, or OC-3 packet-over-
SONET, or POS, connections. The 
hub site NE aggregates traffic fro 
one or more cable modem termina 
tion systems (CMTSs) and transp ts 
it over a protected optical ring bac 
to a central location, the RDC. Th e, 

the NE aggregates traffic from mul 
ple hub sites and hands it off via g;a-
bit Ethernet or OC-12/48 connecti ns 
to a terabit router connected to th 
Internet backbone. 

In the event that connection to r il-
tiple Internet service providers (IS ) 
is required, additional NE connecti ns 
to additional routers may be deplo d. 
By using a VLAN IP scheme, you n y 
provide any connection throughout 
the network. 

ISP routers are connected to the 
network via gigabit Ethernet inter 
faces and establish IP connectivity o 
the CMTSs by a VLAN connection. 
The CMTSs in the hub sites are co 
nected to the network via 10/100 
Ethernet interfaces and maintain I 
connectivity to the ISP routers via 
VLAN connection. 

Building-ready Internet 
Delivery of high-bandwidth IP ser 

vices to business customers in large 
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REPRESENTING BUILDING-READY INTERNET 
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multi-tenant buildings may be accom-
plished with building-ready Internet. 
An NE is placed in a high-rise build-

ing and collects customer IP traffic 
from multiple 10/100 Ethernet con-
nections. The NE aggregates the traffic 
and transports it over a protected opti-
cal ring back to a central point of pres-
ence (POP) location. At the POP 
location, an NE aggregates traffic from 
multiple buildings and hands it off via 
gigabit Ethernet or 0C-12/48 tributary 
connections to a terabit router con-
nected to the Internet backbone. 
The service provider may put an 

NE into a co-location space on the 
same metro ring and begin providing 
carrier-to-carrier services such as dig-

ital subscriber line (DSL) backhaul 
and high-bandwidth (0C-3/0C-12) 
transport to local ISPs. Network ca-
pacity may easily be added via selec-
tive wavelength division multiplexing 
(SWDM) or DWDM to meet service 
needs as new customers are added. 

Wholesale bandwidth 
The transport network in a whole-

sale bandwidth application provides 
network capacity for the resale of 
wholesale bandwidth to ISPs, IXCs, 
CLECs and DSL providers throughout 
the metro area. 
Many ISPs and IXCs have invested 

heavily in building high-bandwidth, IP-
optimized backbone networks. Howev-

L I 

Keeping Up 
Operators of broadband net 
works are faced with myria 
service applications to deliv r 
to residential and commercial 
customers. 

While some of the applica 
tions driving future revenue or 
broadband network provider 
have been trailed throughout 
the cable industry over the p st 
few years, none of them have 
made it to full-scale commerc al 
deployment in major markets 
As network infrastructure is 
signed, operators must keep 
mind all of the service offerin s 
when choosing the correct 
transport platform. 

The goal of the cable opera-
tor is to provide efficient and 
scalable delivery of all these pr 
tocols, services and applicatio 
onto a single transport system. 

er, to leverage these investments and 
alize their revenue potential, they no 
must be able to distribute this band-
width to customers cost-effectively. U 
fortunately, the existing SONET 
infrastructure connecting most cus-
tomers to the core network was not d 
signed for the efficient delivery of 
high-bandwidth data services. As a re-
sult, these metro networks have 
emerged as a major bottleneck in the 
race to roll out broadband data service 
A significant opportunity has material-
ized for carrier-to-carrier wholesale of 
high-bandwidth transport in order to 
circumvent the slow and expensive 
process of acquiring OC-N transport fa-
cilities from incumbent LEC regional 
bell operating companies (R130Cs). 
A high-capacity multi-service opti-

cal transport platform is ideally suited 
to service providers pursuing a carrier-
to-carrier service model. Each NE ring 
should provide scalability of up to 32 
0C-48s worth of fully protected TDM 
or ATM bandwidth on a single fiber 
pair. In a typical configuration, an NE 
is placed in a carrier hotel or co-loca-
tion space co-resident with other car-
riers' equipment. Capacity at any rate 
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from DS-3 to OC-48 may be sold to 
ISPs, 1XCs or DSL providers for trans-
port across a metro area back to their 
switch POP locations. A multi-service 
platform may deliver services in any 
format or rate the customer desires in-
cluding ATM, POS, channelized TDM 
or Ethernet/gigabit Ethernet. Also, by 
using an integrated switching fabric, 
the NE may efficiently groom this traf-
fic into fully utilized pipes to mini-
mize transport and switching costs 
throughout the network. Network ca-
pacity may be continually increased as 
required by adding additional wave-
length cards and tributary interfaces. 
At high-capacity switch POP loca-
tions, an NE terminates traffic from 
multiple co-locations and carrier ho-
tels and provides service fans out to 
terabit routers, voice switches and 
long-haul DWDM systems. 

High capacity ATM trunking 
The transport network in a high-ca-

pacity ATM trunking application ag-
gregates multi-service traffic from the 
edge of the network using ATM and 
providing scalable trunking to other 
switching POPs. 
Many network service providers use 

ATM as their access and aggregation 
technology of choice for a broad port-
folio of services, including voice, frame 
relay, DSL, Ethernet and cell relay 
[ATM user network interface (UNI)]. 
An edge ATM switch performs adapta-
tion as well as aggregation and groom-
ing of traffic coming from DSL access 
multiplexers (DSLAMs), frame relay 
switches, and lower-bandwidth cus-
tomer premises equipment (CPE)— 
multiplexing these onto one or more 
DS-3 and/or OC-3 uplinks. These high-
er bandwidth connections are then 
transported back to a core switching 
POP over SONET facilities. Such an 
approach presents several cost and 
management issues for carriers, includ-
ing separate NEs for traffic aggregation 
and transport; separate physical ports 
required on the core router or switch 
for each physical DS-3 or OC-3; and 
expensive stranded bandwidth in the 
local transport facilities because of 
under-utilized uplinks coming out of 
the DSLAMs and other edge devices. > 
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QoS: One HFC Network, 
Multiple Revenue Streams 

By delivering end-to-end QoS controls using the Broadband Services Router (BSR) 
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bundled services supporting voice, data, audio,and video traffic, and create multiple 

revenue streams from your cable network. Please download our whitepaper and learn 

how to leverage QoS to create multiple revenue streams. 
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An NE may be placed in the central 
office or co-location space, connecting 
the service provider's access multiplex-
ers, ATM switches, DSLAMs and frame 
relay switches. An NE grooms incom-
ing traffic across all tributary interface 
ports into one or more tightly packed 
OC-N channels via its integrated ATM 
switching fabric, thereby optimizing 
transport bandwidth and minimizing 
the number of physical switch ports 
required throughout the network. The 
NE also connects directly to the carri-
er's fiber infrastructure to provide scal-
able and protected transport to all 
other switches in the network, elimi-
nating the need for a separate SONET 
add/drop multiplexer. Trunking capac-
ity between switches may be increased 
quickly and easily via SWDM or 
DWDM. For example, if an additional 
0C-48 is needed between switches A 
and C (see Figure 5, page 68), the ser-
vice provider need only add a single 
optical module into each NE and im-
mediately begin provisioning new ser-
vice across the network. 

Multi-service cable 
networks 

Multi-service channel networks in-
terconnect cable headends and distrib-
ution hubs for delivery of analog and 
digital video, cable modem, cable tele-
phony and CLEC services over an in-
tegrated optical transport network. 
The traditional proprietary video 

transmission equipment used by 
cable operators to carry analog 
video presents severe limitations to 
the profitable delivery of new cable 
services. These existing TDM-based 
transmission networks were not de-
signed to handle the requirements 
of high-bandwidth broadband ser-
vices creating the following prob-
lems for MS0s: 
• Network overlays: Services such as 
VOD, cable modems and CLEC 
transport are extremely bandwidth 
intensive, and until now, have re-
quired separate overlay networks to 
be built and managed. This compli-
cates the business case for new ser-
vice deployments since existing 

"Call us for all your BTSC stereo requirements"! 
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networks are not leveraged acr ss 
multiple services. 
• Stranded bandwidth: Channel zed 
TDM multiplexing employed b), ex-
isting transport equipment and he 
inability to groom unfilled data 
channels results in expensive st nd-
ed bandwidth and poor utilizati n of 
network resources. 
• Network-wide upgrade requir 
ments: The existing cable transp rt 
network cannot scale to meet th 
bandwidth requirements of new 
broadband services, forcing the ed 
for network-wide capacity upgra es. 
A multi-service platform provid 

cable operators with a single, integ at-
ed platform that may deliver a full 
range of video, voice and data servi es 
over a protected and scalable optic 
transport network. An NE may be 
placed in a secondary headend or s-
tribution hub, connecting to CMTS , 
cable telephony gear, Ethernet swit h-
es or directly to the HFC distributi 
network. The NE grooms incoming 
traffic across different tributary inte 
face ports onto one or more tightly 
packed OC-N channels via an inte-
grated multi-service switching fabri 
thereby optimizing transport band-
width throughout the network. Traff c 
from each secondary headend or dis 
tribution hub is transported back to 
the MSO's master headend or core 
switching POP over a protected opti-
cal transport. Capacity between hubs 
may be increased with SWDM or 
DWDM. For example, if an additiona 
two 0C-48s are needed for VOD ser-
vice, a cable operator only needs to 
add an optical module into each NE 
each location and immediately begin 
delivering these new services across 
the network. As a result, the business 
case for VOD is greatly improved, an 
the cost of the existing network is 
amortized over a greater number of 
revenue-generating services. CT 

Joe Thomas is a network consultant for 
Lucent Technologies. He may be reached 
atjt67@lucent.com. 

Did this article help you? Let us know 
your thoughts. Please send an e-mail to 
snayalkar@phillips.com. 
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NEW BROADBAND LNA HAS 
DIFFERENTIAL OUTPUTS AND 

ON-CHIP OP AMP 
The MAX3524 is intended for use as the LNA in conjunction with Digital Cable TV 
tuners that require a differential input. The MAX3524 has a single-ended input that is 
matched to 7512 when preceded by a PIN attenuator circuit. The MAX3524 has a low 
noise figure of 4.2dB while maintaining a high degree of linearity (I1P2 = +42dBm, IIP3 
= +14dBm). In addition to the LNA, an on-chip op amp provides ±20mA for driving the 
external PIN attenuator. 
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Distance and Performance. 
Without Failure. 

HFC NETWORK TELEPHONY OUTAGES 

NETWORK PROBLEMS - 44% 

DROP AND CUSTOMER PREMISE PROBLEMS - 56% 

SOURCE: DIGITAL SYSTEMS GROUP 
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Like the long distance runner, the risk of failure dramatically increases as you get closer to the finish. The same is true with your digital 
network. A majority of network failures happen in or near the home. In fact, more than half of all service calls can be traced back to 
the drop or customer premise. Contributing factors range from faulty connections and product failures to components that just don't 
meet required specifications—not to mention the effects of extreme temperature fluctuations, transient voltage, and "crosstalk" 
between separate digital signals. Quality components will perform... especially when they're tested as a system. ANTEC's Integrated 
Digital Drop System (IDDS) can help you reduce service calls and deliver reliable digital TV, phone and internet services with uninterrupted 

clarity around the clock. So like the runner, you can go the distance and finish strong. With SERIOUS TECHNOLOGY FROM ANTEC. 
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Ensuring Network Availability 
and Site-Readiness 
By Sherita Ceasar 

In the rush to launch interactive ser-

vices, operators should consider 

carefully whether their networks are 

fundamentally prepared to handle the 

onslaught of new business. There's 

an urgency to launch and competition 

is intense. How do you get ready? 

all Street is looking more 
closely at a multiple sys-
tem operator's (MSO's) fi-
nancial picture. What 

formerly concerned most operators 
was cash flow. Today, analysts want 
to know what the revenue per sub-
scriber is? How much churn? What 
are your penetration rates? Stocks 
are now being evaluated on having a 
predictable revenue strategy, expens-
es and efficiency of operations. 

Applications like Internet protocol 
(IP) data, IP voice, video-on-demand 
(VOD) and home gateways and net-
works provide excellent opportuni-
ties to obtain more revenue per 
subscriber, increase penetration and 
potentially reduce churn. 

It is crucial in this environment, 
however, for operators not to rush 
into launching interactive services 
without first ensuring the networks 
are fully optimized. Understanding the 
network, what the metrics are, and 
how to put the processes in place to 
keep them there, are the keys to main-
taining long-term profitable growth 
and stability. Focus should be on relia-
bility and how to migrate toward "al-
ways two-way" capability. "Always 
two-way" metrics may be derived by 
monitoring real-time, two-way mes-

saging and calculating link connection 
times versus total available time, aver-
age time a link is down and the aver-
age time between link failures. 

What is network availability? 
One of the key factors to consider is 

network availability, or the percentage 
of time a digital network, a compo-
nent or an application is available for 
users. If an operator offers a service, it 
should be available. And once it is im-
plemented, it must meet subscriber 
expectations for quality of service 
(QoS). When subscribers get a dial 
tone, they expect to be able to use it. 
With a cable modem, a certain high 
speed data-rate is implied. When cus-
tomers try to view the programming 
guide, does it come up and allow 
them to select the channels they 
want? Factors that affect network 
availability are: radio frequency (RF) 
into demodulators and set-tops, media 
access control (MAC) slot utilization, 
network routing, IP address assign-
ment, server application set-up and 
forward path bandwidth utilization. 

Traditionally, network availability 
has been looked upon in terms of a re-
liability model. In the world of broad-
cast analog, operators were mostly 
concerned with specific RF specs on 

the forward path. Did we properly 
align the forward path? In single point 
of failure areas, is there redundancy 
built in? If we do experience a failure 
of a network element, does that result 
in the service being interrupted? If 
those conditions exist in that network, 
how does an operator provide contin-
uous services to a customer, even if 
there are disruptions? 
For today's interactive two-way 

network, planners must look well 
beyond the traditional hardware-only 
based model. 

RF, IP and continuous 
communications 

Basically, an advanced digital interac-
tive set-top is a personal computer 
(PC) residing on an IP-based network. 
Just like a PC connected to the Internet 
or a local area network (LAN), a set-
top needs an IP address. Once it does, 
then it uses IP as a vehicle for two-way 
communications from the server in the 
headend to the client in the home. 
Thus, the reverse path is now equally 
as important as the forward path. Not 
only is the QoS the customer receives 
important, but so is the information 
going from the client back up through 
the server managing the network. 
To ensure continuous communica-

tions through this path, today's MS0 
has to manage the full network 
computing open system interconnec-
tion (OSI) model, from the physical 
layers through to the application 
layers, including: 
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• In the physical layer, forward and 
reverse path must meet similar RF 
parameters such as carrier-to-noise 
ratio (C/N) and power levels, 
which exist in the analog world. 
These are even more important 
with digital. With analog, there is 

"For today's interac-
tive two-way network, 
planners must look 
well beyond the tradi-
tional hardware-only 
based model." 

graceful degradation. If power lev-
els or C/N ratios were low, the pic-
ture became grainy. But subscribers 
still had a picture. With digital, if 
noise goes past the threshold toler-
ances, Moving Pictures Experts 
Group (MPEG) lock is lost and the 
picture is no longer displayed. 
Thus, when designing these RF pa-
rameters in the digital world, it's 
important to design for enough 
margin, so if there are impairments 
in the network, they will not de-
grade performance. 

•Utilization of the MAC layer where 

all subscribers contend for a link 
and where data traffic gets concen-
trated and fed up to the headend. 
• The network layer, should be able to 
determine whether end-to-end com-
munications from a client-server 
perspective is present, allowing serv-

er applications to talk 
to client applications. 
•The application layer 
runs the service. An in-
teractive program guide 
(IPG) has value in that 
it permits a user to find 
the channel they want. 
Therefore, the IPG ap-
plication in combina-
tion with the 
downloaded IPG data, 

provides the service. The guide with-
out the data is an unavailable service. 

Conducting an operational 
assessment 
So how does an operator put togeth-

er a framework and infrastructure to 
address all these needs, both opera-
tionally and technically? Some choose 
to outsource to a services organiza-
tion, while others have the necessary 
information technology (IT) and net-
work management resources in-house 
do it themselves or outsource a por-
tion of the requirements. 

LINE 

Ensuring Network Availability 
In the rush to launch interactive 
services, operators should carefully 
consider whether networks are fun-
damentally prepared to handle the 
onslaught of new business. Under-
standing the network, its metrics, 
and how to institute processes are 
keys to maintaining long-term prof-
itable growth and stability 
An important factor to consid-

er is network availability, or the 
percentage of time a network 
system, component or applica-
tion is available. Today's multiple 
system operator (MSO) has to 
manage the full network comput-
ing open system interconnection 
(OS!) model, from physical to  

application layers. 
How does an operator put to-

gether a framework and infra-
structure addressing all these 
needs, both operationally and 
technically? Some choose to out-
source the different phases, while 
others with the necessary re-
sources train in-house. In either 
case, a thorough operation and 
technical assessment is essential 
prior to launch. Also consider: 
• Reviewing call center procedures; 
• Minimizing service-affecting 
issues; 
• Streamlining the installation 
process; and 
• Performing ongoing data analysis. 

In either case, a thorough opera-
tional assessment procedure will id n-
tify whether current operating 
practices optimize or degrade netw rk 
availability. Items to consider indu 
installation and authorization of set 
tops, call-center procedures, market 
ing and pay-per-view (PPV) 
operations, installer and service tech 
nicians, headend operations, dispatc 
and lobby. What are the proper proce 
dures for all these disciplines? What 
impact do they have on the network? 
Some operators have not thought 
through the trouble trees, or scenarios 
from headend to home, nor how they 
affect operational personnel through-
out the process. Nor have they figured 
out how these individuals communi-
cate, and how they log and track these 
important issues. 

Streamlining the process 
This entire process involves com-

munications between a diverse group 
of cross-functional disciplines—every-
thing from dispatching, staging, instal-
lation, to PPV events-marketing and 
network engineering. 

In the past, it was acceptable to 
communicate with a set-top only peri-
odically. Managing non-responding 
set-tops was not a big problem. If an 
operator could collect PPV informa-
tion within two days, that was still 
within most billing cycles. Thus, the 
reverse path could afford to be less 
than robust. Now services like e-mail, 
true VOD (with start/stop, pause, 
rewind and so on), online purchasing 
and e-commerce will not work with-
out continuous sessions. 

It is therefore critical to have in-
stallation procedures and testing to 
ensure that you have two-way com-
munications all the way to the home. 
You test your procedures with a tech-
nician-based install, for which the 
testing method is different than a 
self-install, where a customer goes to 
an operator's lobby, picks up a set-top 
and hooks it up themselves. In either 
case, the set-top still needs to be test-
ed, but the process is different. For 
instance, consumers probably will 
not verify that a just-installed set-top 
has two-way communications, and so 
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Can your provisioning system cope? 
With CoreOS, answering the challenge of scaleable and rapid deployment is 

easy. CoreOS is an innovative solution that brings together tools that allow 

you to increase daily activations and manage your network with greater 

flexibility and reliability. 

Featuring an easy-to-use, web-based interface, CoreOS can help you reduce 

training costs and time. The solution contains a custom-built, high 

performance TFTP server that can handle over a thousand file requests per 

minute, decreasing the time required for provisioning modems and 

customer PCs. Dynamically generated files, based on individual subscriber 

profiles, are built "on-the-fly" and delivered to the modem. 

CoreOS is an intuitive solution that enables self-provisioning. In less than 

five minutes subscribers are signed up online and generating revenue. 

Another key to rapid deployment is powerful IP Address Management. The 

CoreOS IP Address Manager automatically tracks and assigns IP addresses 

to subscribers and provisions DHCP servers. It lets you know when more 

address space is required and shows you available address space with the 

click of a mouse. 

CoreOS is the fastest and easiest way to get new cable modem subscribers 

online. With CoreOS, you can deliver what your ad campaign promises. 

TODAY. 
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Tel: (902) '468 6397 
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will not know that something is 
wrong until they use impulse pay-
per-view (IPPV) or an interactive ser-
vice, and find a problem. The test 
process must document what boxes 
were self-installed and checking that 
these boxes have an IP address as-
signed, that they can communicate, 
and that purchases are being reported 
by these boxes. 

"The ultimate goal is 
to expand the network 
in a way that allows 
total optimization 
and smart bandwidth 
utilization." 

It's also important to document 
whether subscribers are getting the 
channels they ordered. Are the chan-
nels available as ordered? A well-
planned subscriber management 
process ensures customers receive 
what they requested. 

Ensuring problem resolution 
It's a whole new world of customer 

service interaction when managing 
performance expectations for digital 
services. Take, for example, the old 
cable environment. When subscribers 
had static on their screen, they called 
their customer service representative 
(CSR), who probably would have dis-
patched a technician to tweak the RF 

levels. We have to con-
sider what the re-
sponse might be with 
today's digital TV, with 
three services integrat-
ed on a single gateway 
or if that same CSR 
going to be trained to 
tell a subscriber how 
to find a lost e-mail. 

Or whether to offer advice when the 
credit card information gets lost in 
the system. Expectations will have to 
be built into the service so sub-
scribers understand new service para-
digms. Operators will create a new 
infrastructure to manage the expecta-
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tions. Technicians will need to be 
come multimedia experts. Networ 
operations centers (NOCs) will be 
tablished and staffed with speciali 
engineers who can quickly respon 
to these issues. 

es-
d 

Minimizing service-affecting 
issues 
Once network management metrics 

are set up, an operator must put 
processes in place to maintain them. 
However metrics are defined, it's im-
portant to have operational procedures 
and support tools to make sure they re-
main in place. Operators must look at 
ways to minimize mean time to repair 
(MTTR), with initiatives like sparing 
programs, logistics procedures or even 
progressive repair programs to proac-
tively perform maintenance to the net-
work before it breaks down. They must 
understand the reliability of the com-
ponents, what they need to do to keep 
operating, and what intervals they 
should perform these maintenance pro-
cedures. Part of the process includes 
taking periodic measurements on the 
network and performing data analysis, 
tracking trends and relationships in 
data and trying to pinpoint pieces of 
networks where network congestion or 
other potential problems exist. 
The ultimate goal is to expand the 

network in a way that allows total op-
timization and smart bandwidth uti-
lization. This effort will be a 
continuous and evolving process. 
Ever-vigilant operators will scope out 
the customer base and dynamically 
shift resources as needed. They will 
change architectures, redeploy person-
nel and reconfigure processes based 
upon where they think the utilization 
of bandwidth will be in a given mar-
ket with interactive services. Only 
then can operators successfully ready 
networks for the future. CT 

Sherita Ceasar is vice president and gen-
eral manager of SciCare subscriber ser-
vices for Scientific-Atlanta. She may be 
reached at sherita.ceasar@sciatl.com. 

Did this article help you? Let us know 
your thoughts. Please send an e-mail to 
snayalkar@phillips.com. 
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You've been too busy to notice 
'ma's Gable Modem Verification Suite. 

Automated. •lexible. Extremely scalable. 
• Stability and stress testing of cable 
modems and CMTS 

• Automation of DOCSIS test procedures 

• DHCP message exchange protocol 

• Simultaneous multi-user test capability 

• USB cable modem verification 

• Four Ethernet and USB ports per 
interface module — the highest 
port density available 

IXIA 
1-877-FOR-IXIA Ext. 4512 
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aimed! IIn the world of data and 
telephony, digital networks 

often require synchroniza-

tion to master clocks for 

reliable operation. Digital 

video and voice over Inter-

net protocol No1P3 drive 

the need for synchroniza-

tion in cable networks. 

I
t's a fact. All communications networks— 
whether wireless, wireline or long-dis-
tance, local or cable—need three essential 
items: power, ground and synchroniza-
tion. Networks simply won't provide high-

quality communications without the third 
element—synchronization. 
Synchronization in a network is the operation 

of the network clocks at the same nominal rate, 
accomplished by selecting a master clock and 
locking all other clocks to it. In short, this allows 
communications to be transferred properly 
throughout a network. 
American National Standards Institute (ANSI) 

document T1.101-1999 defines procedures for 
synchronization, with the master clock source as 
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one of several possible choices. he 
current clock of choice for the b-
lic switched telephone network 
(PTSN), based on economics an 
availability, is the signal from th 
Global Positioning System (GPS) 
network of satellites, which is trape-
able to the national standard. In p-
eration, clock signals are distribu d 
throughout the network. Master 
clocks are located at major netwo k 
nodes and lower performance clocks 
are located along the edge of the 
network. Distributing the sync sig 
nal through the network results in 
the receiving local clock operating t 
the same frequency as the clock at 
the transmitting or originating site. 
As illustrated in Figure 1, video, 

voice and data migrate toward a sin 
gle protocol and transport technolo 
gy, and cable networks are changing 
to support more services in a differ-
ent manner. A truly competitive 
local telephone service will only 
come from the operator with the 

e 
Model RCD- 1002 

A Lot Has Changed 
in Two Years 

VisionTeq's up and downstream distribution 
products maximize performance. reliability and 
flexibility for all your future Network Monitoring 
and RF Signal Management needs. 

"Visionteq...the best reverse 
path combiners and distribution 
units I've seen." 
Ron Hranac - "Notes for the Technologist" 
Communications Technology 

VISIONTEGInC 
Broadband RF Products 

6500 NW 15th Ave. Suite 100 
Ft. Lauderdale, FL 33309 
toll free 1-877-377-8837 ph: 954-974-0033 

fax: 954-974-6588 www.visionteq.corn 
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Look what 
Riser-Bond 

Instruments has 
developed for the 
new millennium! 

INTRODUCING 

The new and improved 

Model 1205CXA 

TDR Cable Fault Locator... 

the next generation 

in a great family of TDRs. 

Larger and brighter Liquid Crystal Display for a 
greatly enhanced viewing area. 

Simplified keypad layout and pop-up function 
menu for more user-friendly operation. 

Sub-nanosecond pulse finds small faults that 
plague high bandwidth systems or cause digital 
signal interruption. 

Simplified waveform storage function for easier 
cable plant documentation and archiving. 

Rugged outside plant packaging. 

The Model 1205CXA is the most sophisticated yet 
easy-to-use TDR available today! 

Riser-Bond Instruments 
is focused on the future! 

Riser Bond 
17, INSTRUMENTS 

A United Dominion Company 

Toll Free U.S.: (800) 688-8377 
Telephone: (402) 466-0933 
Website: www.riserbond.com 
E-mail: infocalriserbond.com 
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most bandwidth. The first network 
to deliver that bandwith will fore-
close the market to that competitor. 
Even so, why should a cable network 

be concerned with sync? The world of 

telephony is very different from that of 
cable. If a network is only delivering 
analog television signals, sync is not a 
concern. When a network operator 
adds Internet protocol (IP) service, it is 

still not a concern. The need for s c 
surfaces only when VolP and digi 1 
video enter the picture. 
These services suffer from th 

transmission anomalies of jitter 
wander and phase transients. Ji ter 
is phase variations greater than 10 
Hz, which generally are caused y 
network elements regenerating 
reconfiguring traffic. Wander is 
phase variations less than 10 H 
which generally are caused by wer 
frequency events, such as temp ra-
ture diurnals and variations in he 
transmission characteristics of he 
media and equipment, includi g dis-
ruptions in sync reference dist ibu-
tion. These impairments accu ulate 
as traffic traverses a network. 
The PSTN controls these effe ts by 

utilizing the building integrate tim-
ing supply (BITS) concept. A B S 
clock, as illustrated in Figure 2, is the 
only clock permitted to receive iming 
from outside the office where i1 is lo-
cated. It, in turn, is the sole so rce of 
timing within its office. Follow ng the 

OLSON TECHNOLOGY, INC. HAS A NEW MODULATOR, 
AND MEGA HERTZ HAS THEM IN STOCK. 

MEGA HERTZ® 
Established 1975 

OLSON 
TECHNOLOGY 
INCORPORATED 

THE OTM-4000 (750 MHZ) FREQUENCY AGILE 

MODULATOR HAS: 

• Agility to 750 MHz 
• >80 dB Out of Band C/N Ratio 
• LCD Menu Screen 
• Channel and Channel ID Text 

• 60 dBmV Output Across 
the Band 
• Micro-Processor Controlled 
Push Button Tuning 

43 Why Pay $2,200 for a Modulator when much less will 

deliver the quality picture you need for your syst m? 

Call Mega Hertz Today 
and Save... 

800-922-9200 
www.megahz.corn • engineering@megahz.com 

"Unique" Products For the 21st Century! 

Oregon. Arizona, Colorado. Texas, Missouri, Ohio. Pennsylvania. Georgia. Florida. New Hampshire 
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SPEED 
MEANS NOTHING -€ç 

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 

reliable high-speed Internet access is vital. 

So what happens if your operations center is facing an 

alarm storm from different network management elements, 

spread over multiple screens? How long will it take your team to 

diagnose the problem? The stock market close in 20 minutes. You do the math. 

If you can't fix it fast enough, how long will it take Bob to find a new Internet provider? 
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One Screen. One Solution. 

The Cheetah Solution can cross correlate a flood of alarms from multiple systems, in seconds. 

This "smart" system boils it down to a single, root-cause alarm—on just one screen. Is it a node, 

a transmitter or maybe it's return path ingress? Instead of rolling trucks all over town, this system 

pinpoints the problem so you can fix it, fast. All before the stock market closes. 
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The new global force dedicated to your success. 
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BITS concept, and the stratum clock 
hierarchy prescribed in T1.101-1999, 
the PSTN keeps itself synchronized. 
An additional way to control jitter, 

wander and prevent slips in the 
PSTN is by using 125-microsecond 
or one DS-1 frame buffering. VolP 
networks generally use buffers that 
are larger than the four-millisecond 
buffers used by asynchronous trans-
port mode (ATM) switches. When 
"stuff" happens in a network, buffers 
will overflow or underflow, causing 

a slip, as illustrated in Figure 3. A 
slip is a deletion or repetition of a 
complete frame of data. The effect of 
a slip may range from trivial (a click 
on a voice service) to disastrous (a 
multi-second freeze frame on a video 
service). Data services are affected 
by retransmissions and reduced 
throughput. A fax will lose 0.08 ver-
tical inches with every slip. Encrypt-
ed transmissions may suffer serious 
degradation, even requiring the re-
transmission of the encryption key. 

Another major concern is the 
vocoder itself, which converts a log 
voice to digital and compresses i. A 
vocoder is required on each end, f a 
connection, and frequently mor are 
used as a call traverses multiple et-
works. As traffic is passed from et-
work to network, the synchroni ation 
interface requirements of ANSI 
T1.101-1999 come into effect. S mply, 
these call for every carrier or o rator 
to be synchronization-traceable to a 
national clock at the interface. everal 
operators maintain GPS clocks hould 
be placed at every headend and 
CMTS to keep the network in nc. 

The emerging need 
for syncing 

The new services of digital 
and VolP will drive the need fo 
chronization in the cable TV n 
As digital video is implemente 
tribution from the head-end to 
customer will require sync at 1 
where video is switched or wh 
video payloads are reconfigure 

deo 
syn-
twork. 
, dis-
the 
cations 
re 
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WE DON'T HAVE THESE AT le . 
KLUNGNESS ELECTRONIC SUPPLv 

We do have.. 

Everything else.  

so we don't carry satellites or TVs, but for everything in between, call KES. 

• From earth stations to set-top boxes, 

• you'll get your gear when you need it, 

• with the technical know-how to back it up. 

Distributors for DOCSIS Compliant Cable Modems 
The Broadband Integration Experts. On Time. On Budget. On Call. 

1-800-338-9292 www.ccikes.com 
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Downstream Display 

Now cable technicians can test 
the performance of DOCSIS Cable 

Modem Systems on both the downstream 
and upstream paths. With the CM1000 there's no 

more shotgun approach to cable modem 
installations. No more wholesale replacement of drop 

cables, splitters and internal wiring just because there is no 
good way to tell the installation's performance. The new Hukk CM1000 Cable 

Modem System Analyzer will fully characterize the installation, and if problems are found, 
accelerate problem isolation so techs only replace what is necessary so they can quickly move on 

to the next call. The increased efficiency of the technician should pay for the cost of the instrument 
in short order. In addition, the CM1000 eliminates the need to fix subscriber's computer problems 
because for the first time, cable companies will be able to prove that their system meets minimum 

standards. This is especially important when subscribers own their own cable modems. 

Free online seminars 
available at www.hukk.com 

3250-D Peachtree Corners Circle 
Norcross GA 30092 

Phone: 888.236.8948 
770.446.6086 

Fax: 770.446.6850 
www.hukk.corn 

Hukk 
ENGINEERING 
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While data transmission via IP is for-
giving in regard to sync, voice, analog 
modem, fax and other constant bit 
rate services transmitted via IP will 
not tolerate poor sync or packet dis-
cards due to network congestion. 
The cable TV service provider 

strategizing to migrate from a broad-
band TV distribution network to a 
full service, two-way network deliver-

ing voice and high-speed Internet ser-
vices must include synchronization in 
its plan. The new network must also 
match the legacy carrier's quality of 
service (QoS). For the cable network, 
new standards such as the IEEE 802 
and the Data Over Cable Service In-
terface Specification (DOCSIS) 1.0 
and 1.1 will prescribe how these ser-
vices will be delivered. DOCSIS 1.1 is 

Catch 
the war si tNEW 

•‘tier-blocking 
tèchnology 

Introducing Water-blocking 
Shielding Tapes for Coaxial Cable 

The next big wave in CATV technology 

is here — catch it and eliminate water-
damaged drop cables. NEPTCO's new 

line of water swellable coatings 
protects cable from the damaging and 
corrosive effects of water penetration 

and migration. 

Applied to standard shielding tapes, 

these new coatings actually "catch" 
water before it reaches the cable core. 

Specially formulated superabsorbent 
polymers swell rapidly upon contact 

forming an impenetrable shield around 
cable — even tri- and quad-shielded 
cable. And the coating is regenerative 

so it continues to protect cable despite 

repeated exposure and varying 

temperatures. 

This is the wave you've been waiting 
for — extend cable life now and 
reduce downtime costs. The next 

time you buy coaxial cable, specify 

PERMABLOK" water-blocking 
shielding tapes by NEPTCO. 

Call 800.354.5445 today or e-mail us 

at: neptco@neptco.com 

NEPTCO 
Box 2323, 30 Hamlet Street • Pawtucket, RI 02861- 0323 USA 

Tel: 401-722-5500 • Fax: 401-722-6378 • www.NEPTCO.com 

focused on methods to coordina 
5 MHz-to-42 MHz bandwidth o 
coaxial cable plant to provide hi 
speed downstream bandwidth w 
upstream bandwidth. It also ad 
es QoS standards for high-speed 
ternet connectivity, cable mode 
termination systems (CTMSs) a 
VolP cable modems. This new c 
TV network will support both a 
and digital video as well as two-
voice and data services. 
As cable systems begin to offer 

wider range of services, they will 
to begin guaranteeing service qu 
by offering service level agreeme 
(SLAs). Synchronization will pla 
role in meeting the QoS requirem 
outlined in these documents. In t 
SLAs will call for the same qualit 
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Get Synchronized 
Once a cable TV netwol op-

erator decides to step up, nove 

into the digital arena and give 
the legacy telephone carrie4 a 
run for the money, synchro iza-

tion needs to be part of the 
plan. Generic analog TV d esn't 
need sync. Data over Inter et 
protocol (IP) is the same s 
But once you cross the lint 
digital TV and voice over I 
net protocol (VolP), if you 
implement a good sync ph 
you will not provide an aci 
able quality of service. 

The experience of the j 
lic switched telephone ne 
work (PSTN) taught us et 
how to incorporate synch 
nization. In fact, it now st 
as a background technolo 
along with power and gro 

Today, a cable operator 
implement a synchronizati 
plan similar in quality to t 
PSTN for a lot less money 
the PSTN spent just five yl 
ago. Don't make the mistal 
waiting. Your quality of se 
vice—highly influenced b3 
your network synchroniza 
tion—can make or break y 
VolP business. 
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Pico Macom, Inc. 

Announcing new additions 
to the CATV community 

The Pico Pro line 
of headend components 

IVIBEIO AUDIO VIDEO NI1001e../.11:11• 

co Maco 
uality by 
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PIVI45 AUDIO VIDEO 1...00.JUSTOCI 

MUTUROOYN. CHANNEL PROCCMMOR 

Combine unsurpassed quality, reliability, and low cost 
of the Pico Pro line of headend components with 
expert customer service for a winning combination 

Now with 5-year limited warranty 
Pico Macom, Inc. 12500 Foothill Blvd., Lakeview Terrace, CA 91342 

(800) 421-6511 (818) 897-0028* fax (818) 834-7197 
www.piconet.com 



If RIFOCS 520 Series optical power meters and test sets can withstand the 
onslaught of 4th and 5th graders, think of how they will hold up to the rough 
and tumble of your outside-plant personnel. 

• 522B Standard Power Meter 
• 523B-13/15 Standard SM Test Set 
• 523B-I3/15-HP High Power SM Test Set 

• 522B-HP High Power Meter 
(+27dBm max.) 
• Multimode Test Sets coming soon 

See us at: 

COTSCON WEST 2000, Dec. 12-13. San Diego. CA. Booth 40 
OFC 2001, March 19-21, Anaheim, CA. Booth 1610 

ISO 9001 

Telcordia 

RIFOCS Corp. INT+1-805-389-9800 • Fax. INT+1-805-389-9808 • sales@rifocs.com • www.rifocs.com 

Satellite Receivers and Commercial 
Insertion Network Control Products 

Unity Digital Video Satellite 
Receiver 

For FOX & PAXNET 
NETWORKS 

Stereo or Dual Mono 
Audio AGC 

1601 Mainframe w/ 
Network Control Card 

"Call us for all your Wegener requirements" 

800-922-9200 
www.megahz.com • engineering@megahz.com 
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MEGA HERTZ C COMMUNICATIONS 
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cy carriers now provide, resulting n 
some challenges for cable operato s. 

Recent VolP field tests show la n-
cies in the order of hundreds of il-
liseconds. Customers complain hen 
latency reaches 200-300 millisec nds. 
A precise QoS time stamp in the 
neighborhood of 50-100 millisec nds 
will be required to meet SLAs. G S is 
the only practical source of such 
traceable absolute time-of-day st mp. 
Another challenge will be provid ng 
sync for legacy equipment such 
PBXs and Ti multiplexers now s ced 
from an access line. Again, GPS ro-
vides the answer. 
There are some simple rules t t 

will enable the cable telephony o era-
tor to meet and exceed PSTN vo e 
quality. Place GPS PRSs with ho! , over 
clocks in all headend locations, o!-
low the BITS concept at all locat ns 
where sync is deployed. SONET rans-
port nodes should be equipped ith 
sync status messaging (SSM) an a 
PRS, or access to a traceable sou ce 
such as the SONET-derived Ti. 
practical, deploy a PRS at all CT Ss. 
It is recommended that one refe to 
the key telecommunications syn hro-
nization standards as illustrated n 
Figure 1 (page 82) for a detailed re-
view of common synchronizatio 
practices and associated equipm nt. 

Synchronization is required for new 
VolP cable telephony and digital deo 
services. GPS quality synchron ion 
signals may now be received vin ally 
everywhere, using a rooftop ante na, a 
through-the-window antenna or n in-
side-the-building antenna. Fortu ately, 
synchronization equipment has 
evolved with GPS technology, en bling 
lower-cost components and simp e in-
stallations everywhere capable of pro-
ducing highly accurate signals ir ceable 
to the national standard. All th tools 
are available to provide PSTN Q for 
cable multiservice networks. CT 

Ed Butterline is a technical consu ant 
with Symmetricom. He may be re ched 
at ebutterline@symmetricom.com 

Did this article help you? Let us lnow 
your thoughts. Send an e-mail to nay-
alkar@phillips.com. 
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Fewer truck rolls. 
Profitable cable modems. 

Happy customers. Come on in. 
When you're looking at cable modems, total cost of ownership and return on 

investment are just as important as technical specifications. At Com2 I, we've built 

our modems with these real-world business issues clearly in mind. 

The auto-installation and self-diagnostic technologies built into our DOXport-

family of DOCSIS cable modems make it easy for users to get up and running with 

your service. When you consider that a single truck roll can cost you as much as a 

cable modem, our advanced usability design starts to make a lot of sense. 

And it doesn't stop there. Our unique RF technology makes our cable modems 

more robust in noisy cable environments. This translates into fewer service calls, 

better overall performance, more profit, and happier customers. 

To put it succinctly, your business operates in the real world. And so do our 

modems. For more information, visit www.com21.com or call us at 1.408.953.9100. 

NOME" 
Imagine the Internet without the wait.' 
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By Bruce Bahlrnann 

Monitoring options for par-

tial-node outages offer a way 

to reduce your dependence 

on customer calls to detect 

outages. Deciding which op-

tion is the trick. 

y
ou're in charge of a netw k,  
consisting of a vast collec on of 
hardware that is interlink d in 
different ways. Each cornu s nent 

is maintained by different organ tions 
within your company that inde ndent-
ly monitor their portion of the e uip-
ment. None of their monitoring .ystems 
can communicate with one ano er. 

The vast collection of hardw re de-
scribed above includes cable mss ems, 
residential service units (RSUs), inter-
sects, lasers, cable modem term' ation 
systems (CMTSs), switches, ro ers, 
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and hybrid fiber/coax (HFC) actives (amplifiers, power sup-
plies and so on). Each of these devices is connected by fiber, 
coax and category 5 cable, and are monitored by a diverse 
group of both standards-based and proprietary network man-
agement systems (NMSs). A little known fact is that these 
monitoring systems collectively yield far less than comprehen-
sive network coverage. As a result, broadband operators must 
remain dependent on customer calls to detect a large number 
of outages. Overcoming this dependency involves solving the 
pesky problem of monitoring for partial-node outages. 

HFC's weakness 
The single most challenging task of broadband operators 

today is monitoring for partial-node outages (see "Before 

the Customer Calls: Problems with Network Maintenance," 
October 2000, page 131). Partial-node outages occur when 
a portion of a node becomes damaged (for example, when 
animals chew through plant—this really happens!) or expe-
riences an equipment failure (for example, an amplifier 
fails). For customers, the results of a partial-node outage 
range from noisy reception and intermittent high-speed 
data (HSD) services to a loss of all services. The number of 
customers affected by partial-node outages depends greatly 
on the size of the node (how many customers are served by 
the node) and where the break occurs (near the beginning 
of the node or further down the line). 

Unfortunately, HFC is not designed with sufficient detail 
that would permit partial-node outages to be detected and lo-
cated. Traditionally, HFC is designed around 'actives' and 
everything is related back to these actives. An active is gener-
ally a piece of hardware—such as an amplifier or laser—that 
requires some type of power and 'may' be visible remotely. 

Figure 1 (page 94) shows a very simplified node with its 
actives highlighted in red. This node splits into three lengths 
(runs) of coax that terminate at various distances. Along 
each run lies a variety of taps that permit connections and 
amplifiers to boost the signal. In a more typical node, multi-
ple runs and sub-runs exist. A sub-run is generally a small 
length of coax that branches off a main run. The key charac-
teristic about sub-runs is that they typically do not connect 
to the main run via an active. 
Because sub-runs do not interface directly with an ac-

tive, they are generally invisible to broadband operators 
(unless they contain a remotely monitored active). "In-
visible," in this case, means that sub-nodes are not moni-
tored by an NMS and sub-nodes are not labeled on a 
node map. Therefore, most outages that happen on a 
sub-node are undetectable by broadband operators. The 
only case where one could 'currently' detect a partial-
node outage would be some 'slight' rise in return noise, 
but since sub-runs are not labeled, broadband operators 
would be hard-pressed to localize the source of the noise 
(that is, it is often dismissed). 

In addition, any portions of the node that are not di-
rectly between two actives are also invisible to broadband 
operators. This means that the portion of each run be-
yond the last active also is invisible to broadband opera-
tors. Figure 2 shows the portion of the node (seen in 
Figure 1) that is invisible to broadband operators. This 
portion of the node is shown in red and can represent as 
much as 40 percent of the plant on a working node. In 
terms of the numbers of customers this represents, its 
projected that somewhere between 30 percent to 50 per-
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REMELY SIMPLIFIED NODE L I NE 

(Red highlights indicate actives) 

PORTION OF NODE INVISIBLE TO 
BROADBAND OPERATORS 

cent of all customers on a node fall 
into an area of the node that is in-
visible to broadband operators. 

CPE monitoring options 
Though a large portion of the 

node is invisible, broadband opera-
tors are seeking ways to monitor 
this portion of the node in whole or 
in part. One attractive option is to 
monitor customer premise equip-
ment (CPE). The information gained 
from sampling CPEs—such as cable 
modems, telephony RSUs and so 
on—in a specific area may provide 
information regarding the health of 
the plant in that area. In theory, 
these devices would be used to com-
plement the coverage of monitoring 
actives. Unfortunately, unless this is 
done correctly, it may also lead to 
inconclusive information. Attempts 
to use CPEs as a means of detecting 
partial-node outages greatly depends 
on a high level of penetration of 
these services on fiber nodes. Thus, 

if you're planning on monitoring 
CPEs, you should be aware of the 
following trade-offs: 
• CPE monitoring may utilize cus-
tomer-purchased devices (no addi-
tional hardware required—sounds 
great but what is the catch?), as well 
as the same network management 
station used to poll other HSD re-
sources in exchange for basic node-
outage detection. 
• Coverage for all nodes may be years 
away. Take a city of 30,000 with a 
penetration of 5 percent for HSD and 
30 percent on telephony in an area 
where the maximum customers per 
node is 250. A total of 10,500 cus-
tomers would have to be polled to 
determine partial-node service inter-
ruptions on the city's 120 nodes. This 
would mean that approximately 88 
subscribers per node would provide 
sufficient information to enable us to 
detect partial-node outages. While 
this is reasonable to expect good cov-
erage across the whole node, most 

Improving Reliability 
The only way that broadband 
operators may achieve their 
stated availability numbers is to 
seek total-node visibility 
(TNV). TNV may be achieved 
by monitoring customer 
premise equipment (CPE) or by 
installing end-of-line monitor-
ing. Although broadband opera-
tors regularly monitor CPEs, 
this method of TNV has a limit-
ed shelf life and is riddled with 
problems. End-of-line monitor-
ing offers the only long-term 
solution for TNV. 

broadband operators are nowhe "C 
near these numbers for both services 
(HSD and telephony). 
• Correlating polling information with 
physical location so that one can 
draw conclusions from devices on 
similar stretches of plant also is a 
problem. Polling customer modems 
in an area is further complicatect in 
the DOCSIS model because of die use 
of combining. This is because cus-
tomers with the same network ad-
dress or CMTS interface may all be 
on separate fiber nodes. Thus an y 
polling that is done among them 
"may" not be usable. For example, 
two non-responding subscriber de-
vices could mean that two node seg-
ments are down or only one is down. 
This depends on how the plant runs 
through the community because two 
people who live on the same street 
could reside on different nodes. 
• There is also an issue regarding the 
interval of polling. For example, 
when multiple modems are polled, 
the period of time between modems 
geographically close to one another 
may vary. If this time varies too 
much, the samples taken from the 
modems would have no relationship 
to one another. 
• There is also the subject of scalability 
in terms of polling an increasing 
number of RSUs and cable modems 
to determine partial-node outages. 
Since this number is directly propor-
tional to the number of customers, it 
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will require an increasing amount of 
resources (hardware, software, and 
perhaps most importantly, network 
bandwidth) to manage this system. 
• The subject of ownership may have a 
negative impact on reliability Since 
broadband operators do not maintain 
the CPE, they cannot ensure it is al-
ways on. This means the customer 
may decide to rewire their home, 

shut off the CPE when they go on va-
cation, and so on—all of which could 
lead to false alarms. Thus any infor-
mation gathered cannot be taken as 
fact but instead must be averaged to 
get a sense of the general health of 
each node. Determining this general 
health requires intelligent handling of 
all devices that may always be on or 
mostly on (unfortunately, none of 
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these devices is under the broalband 
operator's control). 

End-of-line 
monitoring options 
The reality of monitoring CP s is 

that it cannot possibly overco e all 
these technical challenges. Thi 
leaves only one other option fo 
broadband operators interested in 
detecting partial-node outages end-
of-line monitoring. 
Because customer devices will ever 

represent 100 percent of the end- f-
line for each and every fiber nod , the 
need exists to seek a more reliabl 
measure of this important operati nal 
aspect. Knowing the operational tatus 
of ALL the ends-of-line replaces her 
incomplete monitoring systems. nd-
of-line monitoring also represents a 
fixed number of devices that may e 
modeled by location. 
The following challenges exist fore 

end-of-line monitoring may be re ized: 
• A rework of the way broadband op-
erators label nodes is needed. T is 
new naming convention must a ow 
broadband operators to referenc 
specific sub-runs of a node rath r 
than the existing naming conve tion 
that keys on various actives alo 
the node. The naming conventi 
also must help relate sub-runs t 
their respective run and amplifie s 
so as to leverage as many existin 
naming conventions as possible. 
• Although end-of-line monitorin 
represents a fixed number of de-
vices, the number of end-of-line e-
vices required for each node is 
staggering (anywhere from 3-20 
per node). Thus each of these de 
vices must be very inexpensive ( r-
haps in the sub $20 range). This 
cost could be 'partially' offset by 
broadband operators NOT placin 
end-of-line devices on portions o 
the plant where no customers res de. 
• End-of-line devices must be pla t-
powered. Since not all ends-of-li e 
have external power available, t e 
cost of bringing power to every n-
gle end-of-line in a broadband d' 
tribution system could be cost-
prohibitive. The availability of 
power on broadband networks p 
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sents an opportunity for plant-
powered devices over those requir-
ing an external power source. 
• End-of-line devices also must be 
compact. Ideally, end-of-line moni-
toring agents should be no larger 
than a small filter and be able to 
screw into the last tap on each run 
or sub-run. The recent development 
of a cable modem on a chip is a 

step towards one such end-of-line 
monitoring device. 
• Since the number of end-of-line de-
vices required to monitor a large sys-
tem could easily exceed the capacity 
of a carrier class NMS, great care 
must be taken to select the appropri-
ate polling frequency. The informa-
tion gathered during these polls (if 
used correctly) may help predict 

What can you expect from 
Blonder Tongue Today? 

Everything. 
Over The Past 50 Years You've Come To 

Know Blonder Tongue For Headend Produce.. 

Now You Can Expect.. 

Broadband Headend 
Solutions to 860 MHz 

Interdiction 

Cable Modems 

HFC Telephony 

Fiber Optic/HFC Transport 

Digital Broadband Communications 

t BWN DER TONGUE 
LABORATORIES INC 

One Jake Brown Road, Old Bridge, NJ 08857 
(732) 679-4000 • Fax (732) 679-4353 

www.blondertongue.com 

outage conditions. 
• End-of-line devices should be 
mapped by GPS for their exact oca-
tion so as to direct service pers nnel 
to problem areas with the high t 
level of accuracy. Current detec on 
only tells plant maintenance pe son-
nel which node—meaning they 
need to traverse long stretches f 
plant and test several points to nd 
the problem. It also would grea y 
help service personnel locate de cc-
tive end-of-line devices in times of 
limited visibility (fo example, s 
storms, heavy rain or fog). 
• End-of-line devices must be sp 
trum-focused rather than servi 
cused. Effective end-of-line 
monitoring cannot be achieved 
service-focused devices (such 
telephony RSU or cable mode 
This is because they only moni 
the health of their specific port 
of the overall spectrum. The b 
kind of end-of-line device wou re-
port the health of the entire sp c-
trum or perhaps just the portio 
that is questionable or failing. I 
this way, the monitoring would be 
service-independent and benefi all 
broadband services. 
The subject of total-node visib lity 

(TNV) is an area no broadband er-
ator is prepared to discuss, yet ny 
claim multiple nines (such as 
99.99%) in overall network avail bil-
ity. Perhaps this availability figur 
only applies to the portion of the 
plant to which broadband operators 
have visibility? 

Regardless, a significant portion of 
the plant that services customers re-
mains invisible. This is why broad-
band operators must rely on 
customers to detect plant proble 
and why to this day no vendor ha 
stepped forward with a cost-effect e 
solution to this problem. CT 
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Bruce Bahlmann is an Internet deve 
ment engineer for InteQ's engineerin 
group. He may be reached at 
bahlmann@bigfoot.com. 

Did this article help you? Let us hn 
your thoughts. Send an e-mail to sn 
alhar@phillips.com. 
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Sweep and Balancing: 
Still the Best Find 81 Fix Tool 

• Analog or digital, the cable plant is one 
seamless HFC network. Defective net-
work components that cause analog sig-
nals to fail also can impair digital sig-
nals. The best way to find these faults is 
to use normalized sweep. 

• Key Sweep tips: 
- Divide or segment the plant between 

actives by using normalization. Test each 
segment to plant specs. Normalization 
requires that you take a sweep reference at 
the 'start side' of each segment. 

Sweep provides a non-invasive, in-service 
measurement for analog and digital signals. 
Sweep is compatible with all digital DTV 
and cablemodem formats—use sweep and 
spectrum tools with QAIVI measurements to 
diagnose digital faults! 

Bad Sweep Trace: 
Cause: amp is over-driven, or the Tilt is 
bad. Too much amp gain can cause 
CTB/CSO-intermodulation. In the reverse 
path case, too much gain can cause the 
reverse optical node to clip. Gain set too 
low can deteriorate C/N and MER. 

HUM Problems and 
Carrier-to-Noise Problems 

• HUM problems appear as one horizontal 
bar (50 60 Hz) or two bars (100 I 120 Hz). 

• Causes of HUM problems: 
. Rr1 nmsuzir ct innliesc in amnlifitarc 

• Bad C/N appears as "snow." 

• Causes of C/N problems: 
- TV-carrier levels too low. 
- 

Finding Tap and 
Connector Problems 

• Bad taps or connectors can cause a 
suck-out (notch) in frequency response. 
Suck-outs cause in-channel and/or adja-
cent channel impairments. 

• Tip: Sweep (upper display) is the best 
tool for finding these faults. Sweep is 
used up to 750/862 MHz.. SCAN mode 
(lower display) is fast, but may not show 
the real problem. SCAN modes are limit-
ed to the channel plan. 

• Tip: SDA meters also allow viewing of 
in-channel spectrum. 

• Causes are: 

Humidity problems. 

Bad connector mountings/housings. 

Small RF leaks to ground. 

Bad Forward Sweep Trace with Suck-out. 
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On SCAN, Suck-out is Less Visible. 

New Problems on 
the Reverse Path 

• To quickly find & fix ingress problems, 
SDA's lnteroperation tool is vital. With it, 
two ingress spectrum measurements are 
done simultaneously, one at the headend 

I ntermodulation beats 
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Sweep Loop-back Mode. 

twork "Find & Fix" Guide 

Optical Node Test and 
Reverse Measurements 

• In cascade maintenance, alignment of the Reverse 
Path driver-amp laser must be done first. With a 
loop-back mode, the generated test signal is meas-
ured back through the driver-amp. 

• After the driver-amp is aligned, the reverse sweep and 
alignment can be performed for accurate balancing of 
the return path. SDA's reverse alignment display 
shows the absolute reverse levels in dBmV/dBuV. 

• Tip: with the absolute levels displayed, you can see 
the signal behaviowf the cable modem signals dur-
ing this setup and test. 

Local OW-loop-
back mode 
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Reverse Alignment Sweep Trace. 

When to Use Go/No-Go and 
When to Use Find/Fix Tools 

▪ BER is number of Bad Bits for every 
total bits. 

• Reed-Solomon Forward Error Correction 
(FEC), when working, will output >10-11: 

• Due to the cliff-effect, BER measure-
ments are unreliable. Similarly, other 
Go/No-Go tools, such as "Errored 
Seconds" or "Severely Errored Seconds" 
/CCC1 

Level 
Problems 

Sounds obvious, but you must first fix problems 
before you can perform final tests. This is why SDA 
provides the usual Go/No-Go measurements with a 
complete set of analysis tools to find faults. 

A spectral-scan is the best tool to view in all 
channels in one-shot. If there is any trouble, 
view frequency response, notches, roll-off, 
standing waves, etc. If 'clean,' then run an 
AutoTest. 

A spectral-scan with on-line limit check gives 
a real-time indication of proof of performance 
pass/fail. However: two limit sets—one for ana-
log carriers and one for digital—are required 
for Auto/Log testing to work. 
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Analog levels too low. 
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Digital levels too low. 

C/N vs. BER/SES* vs. MER 
*Bit Error Rate/Severely Errored Seconds 

le-

If a marker is on an analog TV 
channel, the analog limit set is 
automatically selected 

Automatic limit result 
indicating which analog 
signal parameter to fix 

If a marker is on an digital TV 
channel, automatically the 
digital limit set is selected 

Automatic limit result, 
indicating which digital 
signal parameter to fix 



_1L II 

-A 

' 



••••••••••••• 

Earui-loopb on (max cables. 

Bad ground blocks. 

Bad connection to ground. 

Earth-loops in headend, interfering with 
the TV modulators. 

N 

• Tools to find and fix C/N problems. 
- Use SWEEP-mode to find gain/loss 

problems. 
Use SCAN-mode and/or LEVEL-mode to 
find individual level problems. 

an Displays: 
end or Field Fault? 

• Constellation is an ideal tool to find QAM modulator problems. 
Distinguishable shapes/patterns of the constellation reveal modula-
tor issues in the headend versus faults (ingress, CTB, CSO, etc.) in 
the field. 

• Tip: Constellation displays shows noise or ingress, but usually only 
if the interference is very severe. Also, microreflection faults aren't 
visible. Use SDA Stealth Ingress and EQ modes to diagnose and 
find ingress, noise and micro-reflection problems. 

• Typical errors originating from the head end: 
- Phase Noise 

The constellation appears to be rotating at the extremes while the middle dots remain centered in the 
i . decision boundaries.Such phase noise s caused by headend converters. 

Gain Compression 
The outer dots on the constellation are pulled into the center while the middle dots remain centered in t le 
decision boundaries. Gain Compression is caused by bad filters, IF 
equalizers, converters, and amplifiers. 

I Q Imbalance 
The constellation is taller than it is wide. This is a difference 
between the gain of the I and Q channels. IQ Imbalance is caused 
by baseband amplifiers, filters, or the digital modulator. 

Carrier Leakage 

u, 
showing severe 1. 

_11 • 

Advantages of SDA lnteroperation: 
• Avoid self-inflicted errors. 

Easy and fast faultfinding by seeing in 
which direction to diagnose to/from the 
head end. 

• Isolate the cause of Common Path 
Distortion (CPD). Common path distortion 
is a mechanical problem, which requires 
real-time feedback to measured spectra 
in the hub-site. 

• Quick commissioning and confirmation 
of the repaired fault. Ability for one per-
son to check if the repair efforts solved 
the problem. 

Common Path Distortion. 
• Common Path Distortion can result from 

corrosion or oxidation on connectors. This 
causes a diode-effect, introducing poten-
tially harmful 2nd and 3rd order intermod-
ulation beats every 6, 7 or 8 MHz (channel 
plan dependent). Appearing in the reverse 
path, these beats are very small but accu-
mulate when several reverse paths are 
combined at the node. 

Tip: Use of a low-pass filter is recom-
mended. This filter (built into the SDA 
meter) removes the channels on the for-
ward path that could interfere with the 
instrument's RF input section. 

What's Going %Ai t) 
Where and Why: 

Don't forget In-service spectrum 
measurement "Under the Digital Carrier" 
• The most common problem with digital-TV 

and cablemodem services is interference 
under the digital carriers.** Most common 
sources are: 
- Ingress due to off-air UHF TV channels. 
- Intermittent ingress due to pager transmitters 

or two-way radio base stations. 
- CSO/CTB-intermodulation. 

• Tip: intermittent ingress under the digital 
carrier can easily captured by the SDA's in-
service spectrum view in peak-hold mode. 

• • Source: interviews with top 50 operators with 100,000's digital subscribers. 

or Cablemodems, Two Digital Formats 

g, 

gress spectrum showing CSTB/CSO-intermodula-

tion problems due to analog-TV channels. 

Require Two Measurement ethods 

1. Measure digital-TV signals downstream, 
64 and 256QAM, annex-A, -B, or -C. 

2. The capability to measure cablemodem sig-
nals downstream, 64 and 256QAM continu-
ous carrier, and upstream, QPSK, 16QAM or 
32QAM, DOCSIS, EuroDOCSIS, Euro-
Modem, etc., and bursty TDMA carriers. 

- 1 error every 46 minutes. 
- MPEG-2 needs a good BER. 

• FEC will work to about 10-4: 
- 1 error in 10000 bits. 
- 1 error every 276 usec. 

• FEC causes Cliff Effect, as illustrated 
below. 

.0 A 
BER 

4 10' 

1 , 0 

4QAM 16QAM 64QAM 256QAM 
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MER 40 

to fix or 'where the cliff is. 

Tip: use multiple tools to qualify digital 
carriers. An MER of 23 dB still can show 
an excellent BER (<1.0E-9), but is actual-
ly only 1 dB away from the 'breaking 
point.' Use MER, spectral display, con-
stellation, Equalizer Stress (micro-reflec-
tions/reflections), etc. 

• Using only BER, SES etc., will result in 
call-backs. 
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In-Service Cablemodem 
Analyzer - All Formats 

Operators' largest problem is interfering signals 
on the return path: 
- Ingress from the homes. 
- Common path distortion (CPD). 

An in-service spectrum mode is needed to show 
all relevant interference under the digital return 
cablemodem carrier. 

• Because cablemodem standards are still evolv-
ing world-wide, it is recommended that the meas-
urement method is independent of any standard. 

• A common measurement solution is the time-
domain mode of a spectrum analyzer. This time 
domain mode works for every relevant TOMA 
cable modem standard and is in-service. 

Selectable pre-amp 
and low-pass filter 
ensures correct 
measurements on 
every test point in 
the field E. 

Easy to use, one-push-button, in-service C/N 
measurements on TOMA return path cable 
modem signals. (DOCSIS, EuroDOCSIS, 
EuroModem, etc., compatible.). 

Zero-span / time-domain expert mode, show-
ing the TOMA busty return path cable 
modem power ramp of 3.5 ms. 
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Intermittent Network Reflections: Difficult 
to Diagnose (especially in home installations) 

Caused by: connector cracks, bad taps or 
splitters. SDA's ultra fast Equalization Graph 
reveals intermittent reflections. Other 
sources of intermittent ingress: 

Wind blowing the above ground cable plant. 

▪ Heavy trucks passing-by under ground cable 
plant and road cabinets causing intermittent 
mechanical stress on connectors. 

Outside temperature and humidity changes. 

Tip: Measuring the time-delay of the "spik-
ing" intermittent reflection-bar can give an 
indication of the distance to the fault. 

Distance to fault is: 1/symbol rate * tap num-
ber * speed of light * velocity of propagation / 
2. At a symbol rate of 5.057 MHz and VOP of 
0.7, the bars are spaced 67 feet apart. Also 
displayed in meters. 

• Tip: Bad home installations cause micro-
reflections— which appear as a noise. The 
Equalization Graph will distinguish the right 
'cause of the problem. 

0 2000 Acterna Corp. 
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Designing 
Tomorrow's 
Headend 
Ramping Up for Increased Traffic 
By Dean Rockwell 

While it is impossible to predict the future, op-

erators know today's headends will be affected 

by the added burden new applications and ser-

vices place on them. Headends will need to 

evolve to accommodate what's coming not only 

several years out but months from now. 

Is your network really ready for the big changes ahead? Have you 
taken a good look at how prolif-

eration of interactive applications 
such as telephony and video-on-de-
mand (VOD) will impact your sys-
tem's headend? 

To put that impact in perspective, 
consider this: Suppose you serve 
400,000 subscribers in your market 
and in the next three years, half of 
them-200,000—opt for digital set-
tops. Now let's say your peak take rate 
for an interactive service such as VOD 
is 10 percent. That's 20,000 potential 
buyers—and 2,000 6-MHz channels 
tied up for your VOD service alone. 
When you consider those channels 
may be tied up for hours at a time, 
that's a significant peak traffic increase 

that may cause substantial problems 
in most of today's systems. 

Cable operators are adding services 
such as targeted advertising, Internet 
access and telephony. The combina-
tion of video, voice and data is placing 
tremendous loads on cable systems. 
When other services, such as telepho-
ny and VOD, are added, it becomes 
even more critical that networks are 
structured to handle huge traffic vol-
umes. The burgeoning demand for ca-
pacity is leading to major changes in 
network design and management, 
both in topology and equipment. Now 
more than ever, networks need to 
focus on managing and routing traffic, 
as well as delivering it to the correct 
subscriber. The headend plays a sig-
nificant role in this effort. Digital re-

ceivers and quadrat 
modulation (QAM) 
currently in place in 
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evolve and digital tec 
headends will house routers, switc 
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service and management easier an 
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tions of the future, master headends are 
becoming large, sophisticated network 
operations centers that will eventually 
house huge server farms for VOD, and 
be manned around the clock by man-
agers and skilled professionals. 

Emerging approaches 
New-and-improved technology 

and network modifications impacting 
headends will enable the handling of 
huge traffic volumes and provide the 
tools for delivering a large number of 
services to distant subscribers. In the 
network of the future, the large num-
ber of fully equipped headends that 
proliferated in the early days, com-
bined with those developed using hy-
brid fiber/coax (HFC) and 1550 nm 
or digital fiber technology, will see 
another permutation. As new ap-
proaches, such as driving fiber deeper 
into the system, become more perva-
sive, primary and secondary hubs 
will become intermediate points be-
tween the master headend and the 
end-of-line (see Figure 1). Instead of 
linking headends, a single location 
will be designated the "master head-
end," with other headends becoming 
"primary hubs" and existing hubs be-
coming "secondary hubs." 

LINE 

> Futuristic Logistics 
With the surge of new interac-
tive applications on the hori-
zon, cable operators are racing 
to keep up. Inevitably, to ac-
commodate the increased 
growth and demand, headends 
will need to evolve to accom-
modate what's coming not only 
several years out but also 
months from now To deal with 
the changing landscape and ac-
commodate the traffic and ap-
plications of the future, master 
headends are becoming large, 
sophisticated network opera-
tions centers that will eventual-
ly house huge server farms for 
video-on-demand (VOD), and 
will be manned around the 
clock by managers and skilled 
professionals. 

With this change, operators can 
eliminate redundant antennas, re-
ceivers, processors and sometimes 
modulators from these "headends-
turned-hubs," leaving little more than 
an optical hub converting 1550 nm to 
multiple 1310 nm forward nodes. 
Labor no longer required at the former 
headend sites may be reassigned to 
support the master headend. In addi-
tion, reliability will improve with less 
equipment, and the space antennas, re-
ceivers, processors and modulators oc-
cupied will be freed up for expansion 
to handle future services. 
Hubs located between the master 

headend and the termination point are 
ideal launch sites for localized services, 
local government and educational 
channels, as well as revenue-generating 
applications including targeted local 
advertising. These kinds of channels 
may be inserted into the downstream 
path at the hub and directed to a high-
ly targeted subset of the subscriber list. 

Since the hub also is the intermedi-
ate point for reverse (upstream) traffic 
from the home, this network design 
approach also provides easy access to 
both downstream and upstream signals 
in a smaller area. In addition, network 
reliability is enhanced and maintenance 
costs are lower. As a result, customers 
will enjoy new applications and receive 
better overall service. 
Hubs also will play an increasingly 

important role in protecting the master 
headend from the burden of heavy traf-
fic loads generated by interactive VOD, 
data and telephony applications. Sec-
ondary hubs may become primary 
hubs to accommodate increased sub-
scriber demand, driving fiber deeper 

until a balance between 
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A headend revolution 
is underway 
The ramp-up to digital is about to 

transform headend capacity and capa-
bilities dramatically. Digital broadcast 
services mirror the ana og model, using 
digital-satellite receiver t; and digital-
cable modulators in place of the analog 
equipment. But with compression tech-
nologies, the number of programs each 
channel can carry may be multiplied by 
a factor of up to 12. The bigger 
changes, however, will be seen in the 
transition to interactive services. 

Interactive services require data net-
working capabilities that use Internet 
protocol (IP). The data networking ca-
pabilities need to be installed in head-
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ends and hubs, together with IP rout-
ing and switching equipment. Head-
end technicians will have to acquire 
additional skills to handle multiple 
data, voice and video services. Data 
networking expertise will become a 
necessity for headend personnel, who 
will be called upon to add new ser-
vices and troubleshoot. 

"The ramp-up to 
digital is about to 
transform headends 
capacity and capabili-
ties dramatically." 

One of the obvious benefits of digital 
technology at the headend is it will fa-
cilitate revenue-generating applications 
such as next-generation targeted adver-
tising and VOD. The convenience and 
impulse factor inherent in VOD, for ex-
ample, is likely to lead to rapid growth 
of the acceptance and use of this ser-
vice. For the operator, this means there 

needs to be a way to process orders in 
the system, either at the video server or 
at the headend, depending on the net-
work design and the capacity to deliver 
videos to many customers at one time. 
Approaches addressing the band-

width crunch require changes to the 
network and the headend. For exam-
ple, dedicated fiber dense wave-

length division 
multiplexing (DWDM) 
technology could be 
provided to each prima-
ry or secondary hub. 
With DWDM, hundreds 
of 256-QAM signals 
may be delivered from 
the headend to the ap-

propriate hub, each with up to 10 
streams of video/audio programming. 
In this approach, RF processors 
would be used to tune the appropri-
ate 256-QAM signal from the 
DWDM feed and place it in a dedi-
cated "frequency slot" of the main 
RF feed for each node, although 
QAM signals also could be carried 

"PathMaker" 
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! 

800-922-9200 
www.megahz.com • engineering@megahz.com 

ZELECTRONICS INC. 

SIGMA 
Established 1975 

"Unique" Products For the 21st Century! 
Oregon. Arizona. Colorado. Texas. Missouri. Ohio, Pennsylvania. Georgia. Florida. New Hampshir,' 

"on-channel" at times. 
may be allocated to an 
demand, so no single 
would be overloaded. 
Among other challen 

end of the future is the 
log transmission will ne 
with digital in cable net 
a huge installed analog 
need to continue to be s 
new digital services and 
become increasingly co 
mand additional resou 
High definition televi 

already deployed in so 
could have a major im 
design. To allow subsc 
HDTV, operators will u 
install conversion devic 
end to receive the over-
sideband (VSB) signals 
them to the QAM form 
As cable networks u 

telephony, the overhea 
sociated with telephon 
ations will become hea 
and headends will nee 
federal telephony regul 
The master headen 

facility with a small s 
forever as convergenc 
and new applications 
ed. Many cable operat 
moving to add the bar 
verse plant and the di 
needed to meet custo 
ments. How success 
lenge of providing m 
more services to their 
met will depend on t 
scope of their networ 
Operators who have 
evaluating their netw 
and at the headend n 
doing so soon, or ris 
in the rapidly changi 
cable television. c T 

Dean Rockwell is direc 
manager of headend sy 
tific-Atlanta. He may 
dean .rockwell@sciatl c 

Did this article help yo 
your thoughts. Please s 
snayalkar@phillips.co 

Frequencies 
as based on 
equency slot 

for the head-
kelihood ana-
d to coexist 
orks. There is 
ase that will 
pported as 

applications 
plex and de-
s. 
ion (HDTV), 
e systems, also 
act on headend 
ers to receive 

ually decide to 
s at the head-
he-air vestigial 
nd convert 
t. 
grade to deliver 
previously as-
company oper-
end functions, 
to comply with 
tions. 
, once a small 
ff, will change 
progresses 
re implement-
rs are already 
dwidth, re-
ital technology 
er require-
ly the chal-
e channels and 
subscribers is 
e efficiency and 
's headend. 
ot yet begun 
rk as a whole 
ed to consider 
their position 
g world of 

or and general 
tems for Scien-
reached at 
m. 

? Let us know 
nd an e-mail to 

104 11 00 



NEW 

ientific At ant 
Head-En, Line Gear and Passives 

Modulators 

6340 
Ch. 2-78 A-1 thru A-5 

Over 400 In Stock! 

Modulators 

6350 
Ch. 2-78 A-1 thru A-5 
Sub-band T-Channels 

ALL Options Available 

Scientific 
Atlanta 

few' 

ADDvantage 
Technologies Group Inc. 

Stock Symbol ADDM 

(Integrated Rec. Descrambler) 

SA 9660 IRD 
NEW 

Hundreds 
in stock! 

SAP 

Stereo 

Demods 

Processors 

Receivers 
Modulators 

GainMaker Amps & Line Extenders 
Original SA EQ_s, Pads & AGCs 

450/550/750 mhz Line Gear 

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

www.tulsat.com 

800-551-0096 - 701 3rd St. 
Deshler, NE 68340 

www.leecatv.com 



The New Rules 
of th Ga e: 
n H tandards 

Progress Report 
By Jeff Hall 

1 OBCT1 1100 



Operators and vendors are realizing 

that to win at the high-speed inter-

active technology game, careful 

strategic planning is everything. 

Changing the rules of hybrid 

fiber/coax (FIFE) network monitoring 

helps too. 

The process of defining, testing and 
approving hybrid management sub-
layer (HMS) specifications and stan-
dards has been underway for about 
two years and HMS-compliant status-
monitoring transponders will be 
available next year. The ultimate goal 
is to develop HMS standards ensuring 
the interoperability of transponders 
from any vendor—a plug-and-play 
compatibility similar to that achieved 
through Data Over Cable Service In-
terface Specification (DOCSIS)-com-
pliant cable modems. 
Having outgrown the restrictions of 

proprietary systems architecture, the 
cable TV industry has been systemati-
cally evolving into a standards-based 
environment. Status-monitoring tech-
nology will provide operators signifi-
cant advantages in open-systems 
architecture. 
HMS standards enable a wider selec-

tion of network monitoring, mainte-
nance and management options, 
gradually lowering overall costs while 
simplifying network operation, thereby 
improving the quality of service. 

Representatives from U.S.-based 
multiple system operators (MS0s) and 
equipment vendors have been working 
together on the Society of Telecom-
munications Engineers (SCTE) HMS 
standards subcommittee to achieve a 
common purpose of information ser-
vices-compatibility among manufac-
turers and service providers. 
The subcommittee is developing a 

protocol suite that will support cost-
effective interoperability of various 
management systems, combining 
physical layer, message layer and 
electromechanical standards within a 
single protocol. The SCTE subcom-
mittee also is endeavoring to create 
an HMS qualifications test plan. 

Why HMS standards? 
HMS is an emerging SCTE standard 

for HFC network management designed 
to create an entire class of transponders 
meeting the same hardware and soft-
ware interface specifications (see Figure 
1, page 108). The benefits of HMS tech-
nology are substantial. 
• HMS-compliant transponders func-
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"The HMS subcommittee has 
been careful providing for a rich 
set of feature requirements while 
considering the costs involved." 

tion without implementing vendor-
specific solutions on the headend 
controller (HEC), providing opera-
tors with an interoperable transpon-
der that may be used with any 
headend system. 
• HMS-compliant transponders will be 
required to meet final HMS interface 
design specifications. While these 
transponders will speak the same lan-
guage, end-users could find vast dif-
ferences between suppliers' products. 
• Network operators will be able to 
make HMS transponder choices by 
comparing the relative functionality 
of various providers' offerings. Thus, 
a wise buyer will test HMS transpon-
ders/headend systems from various 
vendors to determine which fits 
their specific network monitoring 
system (NMS) needs best. 
• The elimination of the need for mul-
tiple "custom" transponders will re-
duce training requirements, simplify 
provisioning and provide for signifi-
cant long-term efficiencies. 
• Implementing standards in this area 
also creates an environment where 
vendors of similar products can com-
bine knowledge and technology in 
more synergistic ways. This allows 
vendors to utilize their combined in-
dustry expertise to develop advanced 
network management solutions. 

Standards development 
process 
Lhanging the rules to create stan-

dards for the interoperability of evolv-
ing technology is a critical process. 
Each step must be thought through 
carefully and all the possible variables 
examined thoroughly. Because making 
mistakes is a risky proposition, it is 
essential that the adoption of HMS 
standards follows a deliberate process. 
So while the marketplace eagerly 

awaits HMS-compliant products, a 
multitude of cable entities are working 
carefully toward developing standards 
in the interests of both cable operators 

and vendors. In cooperation with cable 
operator engineers, engineering teams 
from major monitoring vendors have 

been resolutely workin 
c search-and-design tren 

life into this project an 
their work is essential t 
mum benefits from H 
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STRUCTURAL ELEMENTS OF TH: 
TRANSPONDER 

The HMS standards process is influenced by the complexity of the HMS 
transponder structural elements pictured below. 

Transponder 
Application 

Message Layer 
ISNMP 01 

Media Access 
Control layer 
IHMS0041 

Physical Layer 
IHMS0051 

Power Supply 
Interface Layer 

IHMS0221 

All aspects of the interfac 
ders and the monitored element 
are defined in a spec HMS-022. 
MAC and MI8 interfaces are def 
face is defined to be the industr 

The data content of the message layer is in simple network m 
(SNMP) v1.0 format. All transponder message content (alarm 
supply data, etc.) is specified by management information bas 

The media access (MAC) layer specification defines the comr 
defining the software handshake occurring between the tran 
end controller (HEC], 

The physical WHY) layer spec defines the RF HW interface bel 
the HEC HMS has defined forward and return RF channel frec 
wide. A frequency shift keyed (FSK) modulation technique is us 
384 Kbaud rate. 

Changing the Rules 
To win at the high-speed interac-
tive technology game, operators 
and vendors realize they must 
change the rules of hybrid 
fiber/coax (HFC) network moni-
toring. Working in cooperation 
with the Society of Cable 
Telecommunications Engineers 
(SCTE), the ultimate goal is to 
adopt hybrid management sub-
layer (HMS) standards for HFC 
network management ensuring 
interoperability of transponders 
from any vendor. 

Creating functional standards 
that take into account the best in-
terests of all relevant parties is a 
complex process. HMS standards 
must provide a rich set of feature 
requirements while considering  

the costs involved, 
flexible to encourag 
vation. They also s 
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STANDARDS APPROVAL PROGRESS 

HMS specs individually define protocol for three 
layers: physical IPHYI; media access control 
IMAC): and message (SNMP). Each layer repre-
sents a stage in the standards process at a dif-
ferent percentage of completion. Dualifications 
test is also represented. 
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no actual standards in place—only 
recommendations. In addition, the all-
important qualification test process is 
still in the early stages of being de-
fined and must be mapped out in 
much the same way as the layers. 

Independent vs. vendor 
qualification 

Alter HMS specifications have been 
defined and standards agreed upon, 
the committee must decide the best 
method of qualifications-testing for 
HMS products. 

This issue is far from trivial. In fact, 
many believe this decision is the most 
critical. Because of its importance, the 
committee is paying particular atten-
tion to how the qualification test 
process will be implemented. 
There has been discussion that hav-

ing vendors validate their own com-
pliance may speed delivery to market. 
The concern here is that relying on 
vendor, rather than independent, 
qualification may put the credibility 
of HMS standards into question and 
cost cable operators significantly 
more in the long term. As with any 
new technology, HMS-compliant 
transponders will not have a track 
record in the field. 

In addition, the availability of the 
standard may encourage new vendors 
with limited transponder technology 
experience to rush new products to 
market. The risk here is that so-called 
"compliant" transponders may not be 
fully compliant, meeting only part of 
the range of specifications. 

Partial compliance might not be 
visible in early product shipments, but 
manifest later during plant expansions 
and modifications. Complicating the 
validation process for cable operators 
will be a complex distribution model 
where manufacturers may sell 
transponders through the original 
equipment manufacturers (OEMs) of 
power supplies, nodes and other net-
work elements. 
With independent qualification test-

ing across the full range of specifica-
tions, paid for by monitoring vendors, 
cable operators and OEMs may be as-
sured that HMS-compliant transpon-
ders are compliant. This will speed 

successful implementation of the stan-
dard, ensuring its credibility and elim-
inating the possible need later for 
cable operators themselves to "test" 
the compliance of transponders. 
We have made considerable 

progress in the HMS standards devel-

process, HMS standards or the SCTE 
subcommittee, there are a number of 
resources. SCTE provides information 
on the various standard subcommit-
tees, including an events schedule, at 
its Web site at www.scte.org. CT 

"HMS standards enable a wider 
selection of network monitoring, 

maintenance and management 
options, gradually lowering over-

all costs while simplifying net-
work operation, thereby 

improving the quality of service." 

opment process. Even though there 
are unresolved issues, HMS-compliant 
transponders will be available next 
year. In the coming years, the industry 
will reap the benefits of the hard work 
put forth by this endeavor. 

If you would like more information 
on the standards development 

Jeff Hall is Acterna's director of sys-
tems engineering and is an active 
member of the SCTE HMS standards 
subcommittee. He may be reached at 
jeff.hall@cheetahtech.com 

Did this article help you? Please send 
your thoughts to snayalkar@phillips.com. 
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A one-step coring too 

Techniques and 
Troubleshooting Strategi 

By Mark Alrutz and Jim Crunk 
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As the race to upgrade 

steps up, attention to 

craftsmanship is impera-

tive. We explain the best 

way to prepare and con-

nectorize coax, and how 

you can head off potential 

problems down the road. 

U
pgrade. This one simple word has completely 
transformed our industry in the last few years. 
Networks are being redrawn, redesigned and 
rebuilt at an unprecedented pace to facilitate 

the many new revenue streams available, from digital 
video to high-speed data to telephony. In order to make 
this happen, new testing techniques and technologies have 
to be learned, all with fewer staff and less time than ever 
before. This second article in a series of three addresses a 
foundational issue—also known as coaxial connectoriza-
don, or splicing—that is more critical in today's broadband 
systems than ever before. 

Craftsmanship in coaxial construction has always been an 
area of concern, but one overlooked easily in the rush of 
progress. We haven't heard of a system yet that feels it has 
received enough training. Fortunately, coax has proven to be 
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Getting Connected 
Systems operating at higher frequencies are more sen-
sitive than ever to craft issues, splicing in particular. A 
loose or improperly prepared connector interface 
which was unnoticeable at 450 MHz can cause a terri-
ble response problem at 860 MHz. The I oundational 
steps that can be taken to prevent these problems in 
your plant include: 
• Using proper tools and procedures. This requires 
time and attention to detail. 
• Following proper connector installation procedures. 
• Utilizing new available cable technologies, tools 
and connectors. 
Troubleshooting and repairing frequency response 

problems require systematic searching for the root 
cause, followed by simple application of standard craft 
procedures. While frequency sensitive issues can be 
difficult to trace, they aren't ghosts and don't require 
any new "techniques" to address. Proper craftsman-
ship, consistently applied, will eliminate frequency re-
sponse issues well into the future. 

a somewhat forgiving product, at least at lower frequencies. A 
loose fitting here or there is a minor offense, and doesn't mat-
ter much at 450 MHz. The advent of stricter signal leakage 
requirements in 1990 brought a lot of issues to the forefront, 
but not all. 

Today, with systems upgrading to 750 MHz and beyond, 
craft issues that were once hidden, specifically splicing, require 
particular care and attention. A loose fitting or improperly pre-
pared center conductor may induce frequency-dependent loss 
into your system, and be difficult to isolate and repair. We ad-
dress this issue with a discussion of how to properly prepare 
and connectorize coax, then how to troubleshoot a frequency-
response issue. Finally, we describe some new advances that 
should help lessen craft-sensitivity. 

Preparation and splicing 
Proper splicing begins with proper preparation and a simple 

review of critical elements. Before splicing, make sure you 
have the correct tools. This includes a review of tool sizes 
used, which may seem obvious, but could easily be over-
looked with many different cable types and sizes in each up-
grade. Make sure the tools are clean enough, and check that 
they aren't damaged or misaligned. These tools include a cor-
ing tool, a file, a center conductor cleaning tool, wrenches 
sized for the connectors and cable cutters. A high-torque, low-
speed drill or a ratchet are optional, but will speed up the 
process. Wearing safety glasses and gloves is recommended. > 

Tag An installer uses an F-connector crimping tool to fasten an 
F-style connector securely. 
Cater Coaxial cable-cutters are used to cut the cable ta length. 
liattaw A coring tool removes dielectric material, shieldng and the jacket, 
enabling preparation of the center conductor. 
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If keeping up with 

the new broadband 

world is taxing 

your valuable 

fiber plant, 

Synchronous 
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Non-metallic center conductor cleaning tools 

You will notice knives and slip-lock pliers a 
tioned, simply because they should not be use 
damage cable components, leading to premat 
failure and high-frequency suckouts. Slip-lock 
damage the connector and slip, which may le 
shrink boot or other problems. 
Once the correct tools are ready, prepare t 

trimming it with the cable-cutters to a smoo 
Straighten the cable slightly to ensure a bett 
ditional cables, use a jacket-removal tool or 
remove the jacket, and remove the flooding 
necessary tow-loss cables often utilize one-
do not require jacket removal first. 
Remove the proper amount of shield and d 

the coring tool. Slide the cable into the tool u 
With slight forward pressure, twist the coring 
hand or mechanically with the ratchet or dril 
blade begins to strip and core the cable. Conti 
coring tool until it spins freely—many tools 
stop that requires no adjustment. Clean the di 
shield residue from the tool to help ensure th 
prepare will be correctly cored as well. The k 
ing is to let the tool do the work, and do not 
ondary operations unnecessarily This may be 
tempting with bonded cables, which may lea 
the inside of the shield. If the tool leaves a 
design, and should not be manually removed 
Clean the center conductor by using a no 

ing tool. Score the coating on the center co 
shield and scrape it toward the end of the c 
conductor is clean if the copper is bright an 

Tap: A coring tool as it is used. Note the excess maten 
Cuter A prep tool removes bonded dielectric material 
the center conductor. 
Bottom: Rotating the jacket prep tool until it spins freel 
connection between connector and shield. 
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left A pin-type connector is installed in three parts 
Right The third part of the connector (the pin sec-
tion) will connect the cable to a distribution node. 

use a knife or other metal tool because 
it may damage the copper cladding. 
Any residue left on the cable may 
cause frequency response issues. 

Generally, entry connectors come in 
a two-piece or three-piece design. It 
comes down to personal preference as 
to which one you use. First, slide the 
shrink tubing over the cable end. With 
two-piece entry connectors, install the 
entry connector into the housing using 
15 foot-pounds of torque. 
Remove the clamp nut from the 

connector and slide it over the cable 
until it bottoms inside the ferrule. In-
sert the cable over the mandrel until it 
bottoms. Using a back-up wrench, 
tighten nut firmly to the positive stop 
or whatever foot-pounds of torque the 
manufacturer recommends. 

Tighten the seizing device inside the 
housing for the entry connector termi-
nal and install heat shrink if applicable. 

Note: if you are using a heat-shrink 
boot, apply the flame carefully. 
Overuse of the torch may melt the 
cable's jacket and dielectric. 
For three-piece connectors, start by 

installing the entry connector into the 
housing using 15 foot-pounds of 
torque. Remove the clamp nut from 
the center housing and slide it over 
the prepared cable end. Install the 
heat shrink if applicable. 

TWO-P IECE INSTALL 

Cutting Guide 

Entry Body 

 D 

THREE-PIECE INSTALL 

Remove the center housing and in-
sert it into the prepared cable end until 
bottomed. Insert the cable center con-
ductor into the entry body until it bot-
toms while tightening the center 
housing firmly against the positive 
stop on the entry body or use the 
proper foot-pounds of torque the man-
ufacturer recommends. Use a back-up 
wrench on the entry body. 

Slide the clamp nut up to the cen-
ter housing and tighten firmly 
against the positive stop. Use a 
back-up wrench on the center 
housing. Tighten the seizing device 
inside the housing for the entry con-
nector terminal. Now i's time to in-
stall the heat shrink if applicable. 
And again, be careful with the 
flame around the cable. > 
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Some things just belong together. 

Tempo proudly announces the acquisition of the 
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Family — because some things just belong together. 
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fi Tempo Tektronix 

For more information, call us or log on: 
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Deployment Showcase 

Efficiency and Troubleshooting 
Make for Smooth Operations 

By Natalia A. Feduschak 
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The network operations center 

(NOC] is the lifeline of any Internet 

service provider [ISP] or multiple 

system operator CMS03, monitoring 

the overall health of the network. 

CT goes inside Excite@Home's resi-

dential and commercial NOCs to 

see how networks operate and how 

daily problems are resolved. 

In the middle of last summer, busi-
ness came to an abrupt halt for the 
7,000 or so customers dependent on 
the NOC that serves Excite@Home's 
corporate clients. Early on the day in 
mid-July, a train wreck in Canada had 
cut through 120 strands of fiber, dis-
abling communication between their 
network systems and the Redwood 
City, Calif.-based NOC. 

"If there's a physical outage...there's 
nothing that a tech over the phone 
can do," Gary Catalano, manager of 
network operations for @Work, the 
service for Excite@Home's business 
customers, says. "Everything else 
doesn't work if the physical (layer) 
doesn't work." 
By the middle of the day, repair-

men had painstakingly fixed each 
strand of fiber, allowing business to 
resume as usual. 
While extreme, the fiber cut is just 

one of the many issues network oper-
ations engineers must tackle on a 
daily basis at the two NOCs that serve 
Excite@Home's more than 2 million 
residential and commercial customers 
in North America. 

"We're like a firehouse," Catalano 
says. "For a long time, you stand 
around and polish the engine and 
make sure your hoses are laid out cor-
rectly. But there's always going to be 
fire, just like there are always going to 
be (network) problems." 

The heart of a system 
Because it is responsible for the day-

to-day care and feeding of a network, 
the NOC is the nerve center of any 
ISP or MSO. Excite@Home, the na-
tion's largest cable ISP, has two NOCs 
in North America—the @Home NOC, 
which serves the company's nearly 
two million residential customers, and 
the ®Work NOC, established in May 
to cater to the company's 7,000 busi-
ness customers. Several smaller NOCs 
in Japan, Austria and the Netherlands 
serve the company's international 
customer base. 
Excite@Home aims for end-to-end 

management. Because its system is 
centrally managed, the company can 
identify and address network quality 
as well as service and performance is-
sues before they affect consumers. 

Several components make up Ex-
cite@Home's network infrastructure— 
a fiber-optic Internet protocol (IP) 
backbone, a system of regional data 
centers and local caching servers and 
modems—all of which are coordinat-
ed through the company's NOC. 
The NOC uses proprietary network 

management tools and systems to 
monitor the network around the 
clock, identifying and resolving issues 
before they affect the network. The 
NOC also facilitates the end-to-end 
management of performance from the 
content provider to the home comput-
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er. A sophisticated system configura-
tion allows the NOC to provide over-
all system security and reliability 

How NOCs work 
Excite@Home's main NOC has 

been housed in one of the buildings 
that make up the company's sprawl-
ing headquarters in Redwood City, 
about 40 miles south of San Francis-
co, since 1997. Because their cus-
tomer base is smaller, @Work's 
network operations engineers moni-
tor their network on computer 
screens in a small work area just a 
few steps away from the main @Home 
NOC located in the same building. 
The goal of both is to have a net-

work reliability of 99.95 percent, 
George Hoffman, @Home's network 
operations manager, says. 
The primary tool used for monitor-

ing both networks is a popular pro-
gram called Net Expert, which 
monitors simple network management 
protocol (SNMP) traps. Network oper-
ations engineers watch for interface 
changes that go up or down, errors 
that might appear in the router, prob-
lems with temperature and other envi-
ronmental issues, powering problems, 
and routing issues where open shortest 
path first (OSPF) or border gateway 
protocol (BGP) errors might appear. 

In addition, the NOCs use an Inter-
net control message protocol (ICMP) 
tool called Rover, a configurable tool 
that uses custom-built host files. Rover 
performs a continuous two-minute re-
view cycle of system devices by going 
through and pinging all of the de-
vices, as well as those in the host file. 

"If a device fails twice in up to five 
minutes..., (Rover) throws an alert to 
the screen so engineers are able to see 
it," @Work's Catalano says. Rover, 
however, will only show if an interface 
with an IP address moves up or down, 
but it won't show if a muter, for in-
stance, is getting close to shutting itself 
down because it is too hot, Catalano 
says. Net Expert, on the other hand, 
provides a more detailed description of 
what a problem might be. 

"Anything that is a binary yes or no 
is what we use the Net Expert for," 
says Catalano. 

Whenever possible, the @Home 
and @Work NOCs try to share tools 
because of the lengthy development 
time that goes into creating them. 
Rarely, however, do engineers from 
both NOCs review the same informa-
tion since their responsibilities are 
clearly defined. 
The main NOC is responsible for 

monitoring the backbone devices, 
cable aggregation routers and actual 
cable modem termination systems 
(CMTSs). The @Work NOC moni-
tors a few parts of the backbone that 
it hangs from, the @Work aggrega-
tion routers, as well as the routing 
and connectivity between those de-
vices and their customers' routers. 

Inside the war room 
The @Home NOC has an almost 

Space Age feel to it. It is located in a 
large room that has the look of a war 
room, with lights dimmed and infor-
mation from several computer termi-
nals projected onto a large white 
wall. The chamber is cool, a necessity 
because the servers are housed in a 
room next door, Hoffman says. 
The projected computer screens, 

which display a plethora of informa-
tion, make it easy for engineers to 
monitor the network. 
On the wall's far left are two Net Ex-

pert windows. One window shows 
cable devices, the other, core back-
bone devices. 
"What happens is as an event oc-

curs, it appears on the screen in red 
and is unassigned, meaning that 
whoever happens to be working the 
alerts goes through, clears them out 
and verifies that the alert comes 
back," Catalano says. "If it comes 
back, that means there's a problem— 
it is actually happening and isn't a 
fluke...Basically we want to deter-
mine the veracity of the information 
that we're seeing." 
A possible problem is reviewed by 

network operations engineers who go 
through some 50 home-grown scripts 
that Excite@Home uses for different 
troubleshooting and accessing purpos-
es. The network operations engineer 
uses a script to access the device using 
Cisco Systems' standard Internetwork 
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when customers in a given geographic 
area experience a throughput problem 
caused by bad cable lines that slows 
down their service. A more severe 
problem is when two of eight Inverse 
Multiplexer (IMUX) circuits go down. 
A disaster is the complete failure of a 
router or a CMTS. 

Tickets for problems are updated 
every half-hour, Hoffman says. A reme-
dy system provides all the necessary 
information regarding each problem— 
how many customers are down, the 
type of outage, where the outage is lo-
cated and what is being done to fix it. 

In case of network problems, there 
is extensive cooperation between Ex-
cite@Home's NOC and its various 
vendors, which include AT&T, Cox 
Communications, Comcast and 19 
other smaller cable companies. Ex-
cite@Home also maintains outage 
notification lists that keep MSOs up-
dated on the problem, Hoffman says. 

Cooperation in times of crisis is need-
ed, Dave Johnson, manager of AT&T's 
new global operations center, says. 

"Generally the NOCs would be in 
communication with each other," he 
says. "Everybody is pulling together to 
resolve problems." 

Typically, both the MSO and Ex-
cite@Home NOCs know within 30 to 
60 seconds that a problem has oc-
curred on a network, thus helping 
both parties to resolve problems as 
quickly as possible. 
On average, Excite@Home tries to 

have its mean-time-to-repair (MUR) 
within four hours, says Hoffman. The 
NOC averages between 10 and 15 open 
issues a day, and has hit all its MTTRs. 
Normally eight or nine engineers 

work an eight-hour shift, with five 
people filling in on quieter days. 
The NOC employs around 45 peo-
ple. That includes a so-called net-
work acceptance team that deals 
with new headends and cities com-
ing on-line to the network. Because 
of the company's growth, 
Excite@Home would like to increase 
the number of NOC employees to 
100 by year's end, says Hoffman. 

MEGA HERTZ 
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"Unique" Products For the 21st Century! 
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Keeping Tabs 
Excite@Home monitors the 
health of its @Home and 
@Work NOCs, which provide 
services to residential and com-
mercial customers, respectively, 
by using a complex system of 
checks and balances. The net-
work operation centers (NOCs) 
use proprietary network man-
agement tools and systems to 
provide 24/7 monitoring, end-
to-end performance manage-
ment and a sophisticated system 
configuration that allows the 
NOC to provide overall system 
security and reliability  
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www. ca bleprep.com 

Center Conductor Cleaner 

As a manufacturer of cable installation tools, Ben 
Hughes/Cable Prep was approached by technicians 
and linemen throughout the industry to produce a 

center conductor cleaner. The prevailing factor was the 
need to eliminate cleaning the bonded dielectric from 

center conductors with knives or other scraping methods with-
out causing installation problems. By listening carefully to the comments and 
suggestions offered, Cable Prep has responded with the Cable GatorTM. 

There is a beveler that performs the pyramid cut to remove, the burrs. If the cen-
ter conductor burrs aren't removed, damage to the seizi g mechanism of the 
connector can occur. Scoring of the copper-clad coatin on the center conduc-
tor results in signal loss. In two easy steps the Gator bevels the center conduc-
tor and removes the bonded dielectric, leaving the cable perfectly prepared and 
ready for the connector. A perfect prep means no signal loss and no down time. 

FEATURES 

MU Bevels center conductor of cable 
IN Replaces pyramid cut 
13 Lifetime Warranty on Body 
• Ergonomic and textured for ease of use 

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 

CablePre i® 
Tools You Trust. 
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Networking 
;he Wired Home By Arthur Cole 

Wiring a home for cable and 

interactive services may even-

tually be a thing of the past, as 

wireless home networking could 

soon affect your role in installa-

tion and technical support. 

1
 n the very near future, cable installers and technicians will 
face a radically new environment the moment they arrive at a 
service call. Already, there is a lot of buzz about networked 
homes, in which devices are wired to a central gateway that 
acts as a switching and control unit. Well, get ready for wire-
less home networking. 

The first wireless home networking products have already hit the 
market and analysts are predicting up to 5 million units could ship 
by 2002. For the cable operator, the devices may forever remove the 
need to pre-wire a home, or office for that matter, to deliver television 
and interactive services. 
The best part? Far from complicating matters for the technician by 

forcing him to learn new software or the basics of microwave tech-
nology, wireless will make the job easier. There no longer will be a 
need to run cable or conduits through walls or under floorboards. In 
fact, experts say most new installations simply will require wiring 
the cable to the outside box and letting an internal wireless device 
finish the connection to the set-tops or cable modems inside. 

"This will be of tremendous value to the installer," Kevin Duffy, 
director of business development and product management at 
Siemens, says. "You put the wireless access point immediately on 
the other side of the wall as the (outside) cable box, and you can 
service the whole house. No more snaking wires around." 

System standards 
Systems manufacturers are lining up behind three standards likely 

to govern the wireless networking market, although they are most 
likely going to complement rather than compete with each other. 
The first is 802.11, a commercial-grade networking solution aimed 

at giving business-users wireless Ethernet capability throughout the 
office. This is a rather expensive solution and is not likely to show 
up in the home. It also causes interference to the two home solu-
tions, BlueTooth and HomeRF. These two will become the main 
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standards for the home, both of which 
operate in the 2.4 GHz range. 
BlueTooth, named after a leg-
endary Viking explorer, is 
backed by a consortium 
including Ericsson, 
3Com, IBM, Intel, 
Lucent, Motorola 
and Microsoft. 
BlueTooth offers 

784 kbps through-
put, although in a 
very limited range: 
several centimeters to 
perhaps 10 meters. Ini-
tial applications are likely 
to affect computer peripher-
als, such as printers, mice and 
monitors—anything that requires a 
short connection to the CPU. Say 
goodbye to that jumble of wires be-
hind your desk. Wireless earpieces for 
radios and cellular phones also will be 
some of the first BlueTooth products 
to hit the market. 
With BlueTooth, there is no central 

base station. Each device can control or 
communicate with any devices within 
range. For example, consumers could 
access their cable modem through the 
set-top box, and vice versa. 

"BlueTooth is a microprocessor-con-
trolled radio transceiver. Any end may 
initiate or control other elements of the 
network," Skip Bryan, director of tech-
nology market development for Erics-
son's cellular products group, says. 
For example, a set-top would send 

out a signal to inquire what other Blue-
Tooth devices are within range. On the 
TV screen, the consumer would click 
the icon representing the cable modem, 
using it to surf the Internet. 
Of course, this will work only if the 

two devices are relatively close to each 
other. A typical home is likely to link 
the cable modem to the CPU(s) via 
BlueTooth, but the more distant con-
nections are likely to be via HomeRE 
HomeRF is principally backed by 
Siemens, Compaq and Intel, although 
numerous companies are developing 
equipment that conforms to the stan-
dard. With an effective range of 50 
meters or more, it is better suited in 
providing whole-house wireless con-
nectivity than BlueTooth. 

To the consumer, HomeRF offers 
tremendous benefits. No longer is 
cable-modem service tied to a wall 
outlet. That means laptops and other 
mobile devices can maintain broad-
band connections anywhere in the 
home. It also avoids the costly re-
quirement to wire the entire home for 
broadband services. 

Network installation 
How will wireless home networking 

change things as far as installations 
and service calls go? The first good 

news is that there will be no new soft-
ware to learn, and technicians 

won't have to take a course 
in microwave technology. 

In fact, once cable is 
connected to the out-
side of the home, 
the wireless net-
work pretty much 
sets itself up in 
plug-and-play 
fashion. 

"If there are mul-
tiple computers to be 

served inside the 
home, then wireless 

greatly simplifies matters," 
Peter Buechler, product line 

manager for home networking at Mo-
torola, says. "Right now, for an MSO to 
support that, (the techn cian) needs to 
install a multiport Ethernet hub, and 
that's a fair amount of able hauling." 

In short, the inside of the home be-
comes the customer's responsibility. 
All they will need to do is ensure 
there are HomeRF adapters on the de-
vices to be networked. 
"We recommend a USB adapter so 

there's no need to open the case," 
Buechler says. "The steps to install a 
wireless adapter are analogous to in-
stalling an Ethernet adapter. Just fol-
low the install wizard." > 

Ile Map Attached 
Wireless home networking al-

lows set-tops, cable modems, com-
puters, telephones and just about 
any other digital device to be net-
worked without running coax 
throughout the home. The benefit 
is obvious: no more lengthy instal-
lations. Just tap the cable into the 
outdoor box and let the wireless 
adapter finish the job. And since 
most devices will be self-installed 
by the customer, there soon may be 
no reason to enter the home at all. 

There are three wireless-net-
working formats, although only 
two are suitable for the home. 
BlueTooth and HomeRF are likely 
to be complementary in nature, 
not competitive. The major differ-

ence between the twt 
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REVERSE? Tulsat has hundreds of 
erse items in stock 

SystemAmp III 
750mhz Duals Hi 

with reverse amp SA# 562462 

$449.00 
LE ms 

750mhz with 40mhz 
with reverse amp SA# 574754 

$249.00 

TAPS, TRAPS, CONNECTORS 

SYSTEM Ils & Ills 

Balanced Triples 
Unbalanced Triples 

Duals Highs/Dual Lows 
Singles 

Line Extenders 
Large Quantities In Stock 

FA 1 
Scientific 
Atlanta 

ADDvantage 
Technologies Group Inc. 

Stock Symbol ADmr. , 

FIBER OPTICS 

LAZERS 
450-750mhz 

RECEIVERS 
NODES 

OPTICAL REVERSE 
REVERSE TRANSMITTERS 

HEADEND, MODULATORS, IRDS 

SystemAmp II 
550mhz 40/51 

Triple Unbalanced SA #542766 

(Made for cascading) 

$299.00 
550mhz Triple 

SA#501123 

$189.00 

GainMaker Amps & Line Extenders 
Original SA EQs, Pads & AGCs 

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

www.tulsat.com 

LEE ENTERPRISE 
800-551-0096 - 701 3rd St. 

Deshler, NE 68340 
www.leecatv.com 



Feature-Rich Graphic Billboard System 

* modem & network card included (TCP/IP access) 
• simple to use FROM/TO date/time scheduling 
• hundreds of supplied background images 
• sound playback and Leightronix control options 
• weather instrument option plus more ! 

"Call us regarding video GIZMO" 

800-922-9200 
www.megahz.com • engineering@megahz.com 
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MEGA HERTZ liqUIDEO DATA SYSTEMS 
Established 1975 

"Unique" Products For the 21st Century! 
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Break the Bank 

[Not your Budget] 

e Want to generate solid sales 
leads while staying within 
your budget? 

Phillips mailing lists are the 
affordable solution! 

With over 30 different high-tech lists from which to choose. 
Phillips will maximize your profits while minimizing your costs! 

Access the industry's most influential decision-makers... 

Call Susan Incarnato today at (301)340-7788, ext. 2026 or 
fax (301)738-7581 to find out why Phillips is your affordable 
mailing list solution! 

iphilltpsi Phillips Business List Sales 
 I Your Direct Response Solution! 
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SEE WHY COSMOCOM HAS 
50% OF ITS MARKET* 
ONE MORE BEAUTIFUL REASON TO VISIT 

WWW.COSMOCOM.COM 

Everybody else's 
"Integrated" 
Contact 
Center 

e-Mail Management 

Web Collaboration 

Voice Mall 

CosmoCom's 
Unified 
IP Contact 
Center 

*According to Frost and 
Sullivan's new study, US 
Web-Enabled Call Center 
Markets, CosmoCall 
Universe leads the 
IP-ACD segment with 
5 0 % of the market. 

CosmoCall Universe is a 
high-end, e-customer 
communication platform that 
was designed from the ground 

up for serious e-businesses and 
their service providers. 

Don't settle for so-called 
"integrated" systems built around 
obsolete technology when a whole 
new generation is available. 

If you're doing business the "e" way, 
you should be building your contact 
center with CosmoCall Universe, the 
technology and market leader 

Visit www.cosmocom.com 
or call toll free (877) 867-5419 

Unity is beautiful 
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avoid common 

t of a three-part 

how to properly 

digital data and 

response. 

The engineer designing the digi-
tal data system and the technician 
tasked with maintaining it face a 
multitude of concerns when at-
tempting to add digital data ser-
vices. Some of these concerns 
include: 
1. Understanding the difference be-

tween bursty and non-bursty 
data. 

2. How to make accurate digital 
measurements. 

3. Making bursty data measure-
ments. 

4. How to test the network fre-
quency response with reason-
able resolution and speed, 
without interference. 
What effect this new service 
will have on the existing ana-
logue channels. 

6. How anomalies affect this new 
service differently than the ana-
logue service. 

7. Suggestions on where to place 
the "haystacks." 

8. Understanding the different 
modulation schemes and mul-
tiplexing techniques. 

9. How the 8-VSB (vestigial side-
band) modulation associated 
with the Advanced Television 

5. 
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Systems Committees (ATSC's) off-air d' 
standard will affect the cable TV carriage 
ture amplitude modulation (QAM) and 

10. Transferring pure digital data from one 
without converting to analog. 

11. Providing security and copyright protec 
perfect digital programming. 

For now, we discuss the first four conce 

Understanding bursty and non-b 
Downstream, or forward path, digital dat 

of a "haystack" as shown in Figure 1. Olde 
like Sega and DMX were only about 1 MHz 
MHz-wide and resembled a haystack beca 
rounded appearance. Most of today's digita 
erally flat across the channel bandwidth. 

This digital traffic is always on and will be 
multiplexed. The Data Over Cable Service I 
tion (DOCSIS) specifies modem traffic to be 
Moving Pictures Experts Group (MPEG-2), 
188 byte packets. This allows it to be multi 
MPEG-2 digital streams and sends filler pad 
ed. When viewing a haystack, you really ca 
there are 10 programs, two high definition 
grams or anything at all inside it. 
Upstream data signals from the subscribers' 

bursty as in Figure 2. This reverse data is time 
access (TDMA), or "time-shared" and interm 
prietary modems were bursty on the forward 
like today's DOCSIS modems. Measurements 
on a continuous data carrier than on upstrea 
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56 QAM. 
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on of this near-
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, is in the form 
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nd reverse, un-
re easier to make 
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Note: the reason the reverse modem traf ic appears to be 
bursting at different frequencies is usually 
difference in the analyzer sweep speed, its 
width (RBW) setting and the nature of th 

Making accurate measurement 
Measurements should be made with the 

ment, such as a thermocouple power mete 
made for an average power measurement. 
set-up to prohibit laser clipping or extreme 
noise. One approach to average power me 
small slices of the integrated RF energy su 
gether to one total power reading as displa 

This method of measuring the total inte 
under the "haystack" is very accurate, esp 
"haystacks" that aren't perfectly square. U 
ment that uses one slice of the "haystack, 
spectrum mode, may be less accurate. Di 
measurements should be made with this ' 
technique for QAM or quadrature phase s 
(QPSK) digital signals. Technically, it doe 
the modulation scheme is as long as it is 
signal could be 8-VSB, code division mul 

ttributed to the 
resolution band-
modem burst. 
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(CDMA), orthogonal frequency division 
multiplexing(OFDM) or 16 QAM. It wouldn't matter. 
Sometimes a quick mode, which measures signals based 

on bandwidth estimation technique, is warranted for quick 
verification or for very narrow carriers. User-selectable 
bandwidth is needed for accurate power measurements 
when doing these tests. 

Digital levels relative to analog 
Digital carriers are more robust than analog, but com-

plex digital modulation schemes sacrifice robustness for 
throughput. You can never get something for nothing. We 
are compressing and making the modulation schemes very 
complex to carry more information. This has the detri-
mental effect of making the carrier less robust than we 
previously thought. Complex modulated carriers also have 
a high peak-to-average ratio that could contribute to laser 
clipping if not considered. Typically, digital signals are set 
between 6 dB to 10 dB below analog carriers (assuming 6 
MHz) to manage overall power loading. Excess signal 
powering causes laser clipping and increased distortions. 
Laser transmitters have a maximum total power specifica-
tion above which clipping will occur. Additional digital 
channels that are run 6 dB to 10 dB lower than analog will 
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have little impact on the total power loadi 
Amplifier hybrids create distortions and t 
distortions are affected by the total power 
Analog carriers are measured using a peak 
digital carriers use an average method. Do 
trum analyzer to manually set these levels 
derstand resolution and video bandwidth 
they affect your readings. If your test equi 
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or call 912-580-1171 
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in digital channel power measure-
ment capability, use that instead. 

Analysing cable-modem 
signals 
Tune to the modem's reverse operat-

ing frequency, then switch the analyz-
er to a zero-span mode to see the 
modem's upstream signal in the time 
domain. A time domain view is used 
for bursty data and to view one fre-
quency over time, as seen in Figure 4, 
on page 140, and Figure 5 on page 
142. With this mode, it is easy to see 
noise and signal simultaneously to 
measure desired-to-undesired (DIU) 
ratios, trigger on infrequent events 
and see high-traffic periods. All of 
these measurements are in-service. We 
could even use this mode to measure 
the carrier's average power, based off a 
calibrated calculation related to the 
appropriated bandwidth. 

Preventive maintenance 
More services are being added daily. 

It is apparent that our preventive 
maintenance must also adapt to these 
changes. Frequency response equip-
ment must be edited to give a true 
representation of system integrity and 
limit the amount of interference to the 
services being offered. It must also be 
fast. To achieve these criteria, we can 
construct special sweep plans to keep 
the preventative maintenance (PM) 
proactive instead of reactive. 

If the sweep update is too slow, it 
could be caused by the slow dwell time 
of scrambled and digital channels. 
Place sweep points in the guardband 
instead of using actual channels as 
sweep reference points. A big problem 
with this could be interference created 
or loss of bits, depending on placement 
and level-of-sweep points. Remember, 
not all televisions and receivers are 
alike. Just because you experimented 
with the placement and level of the 
sweep points while observing a TV in 
the headend and it looked good, does-
n't mean that it will work everywhere. 
Approximately 1.1 MHz below the 

visual carrier frequency seems to be 

the sweet spot to insert a sweep point 
for analog channels and in between 
the haystacks for digital. A more 
complex modulation scheme is 256 
QAM, which requires a higher carri-
er-to-noise (C/N) than 64 QAM. It 
also does not have as much guard-

band, possibly 0.3 MHz vs 0.5 MHz 
for 64 QAM. Sweep points can be run 
lower in level, but that may cause a 
bad sweep response. Another option 
is to use new algorithms to dwell 
non-intrusively on the carrier. 
When sweeping reverse with digital 
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signals present, it is imperative not to insert sweep points 
where these services reside. Even though the sweep is insert-
ing one pulse at a time and the reverse service is bursty, the 
probability of overlapping is still high enough to cause either 
data retransmissions or data loss. More services on the return 
path usually translate to more revenue and more headaches. 
This also limits the placement of sweep points for return path 
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characterization. The biggest DOCSIS carrier 
MHz-wide. So, we may still have a reasonable 
placing sweep pulses between the carriers. Int 
imized because the reverse signals are bursty 
percent guardband, and because the sweep po 
and bursty. 

Less intrusion is better 
Home wiring integrity is much more impo 

carriers and the higher bandwidths that are 
tional analog tests need to be done to ensure 
the system for these new services. We must 1 
non-intrusive as possible in all our testing a 
ing. This includes C/N, hum, depth of mod 
measurements and digital MER and BER. A 
do without taking the service down or havi 
after hours keeps everyone happy. CT 

urrently is 3.2 
resolution by 
rference is min-
d have a 20 

nts are narrow 

tant with digital 
tilized. Conven-
the integrity of 
tarn to be as 
d troubleshoot-
ation, level 
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to perform 

John J. Downey is broadband training manag r for Acterna 
(formerly Wavetek Wandel Goltermann). He nay be reached at 
john.downey@acterna.com. 

Did this article help you? Let us know your t ioughts. Send an 
e-mail to snayalhar@phillips.corn. 
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An Old Problem that Still Haunts 
By Jim Farmer 

At some point in his or her career, every en-

gineer puts the wrong emphasis on return 

loss. Let's look at what it is and when it is im-

portant and when it is not. We'll take a look 

at the effects in cable systems, both in the 

RF and optical domains. 

What is it? 
Return loss is a measure of how 

closely the impedance of a source 
matches that of a load. The source 
might be a signal processor and the 
load a headend combining network. 
Or the source might be a receiving 
antenna and the load the coaxial 
cable feeding signal to the headend. 
Return loss is one of several methods 
of measuring the degree of match be-
tween the two. Another, used by 
ham operators and others who look 
at power transfer, is voltage standing 
wave ratio (VSWR). Return loss and 
VSWR are simply two ways to look 
at the same thing. 
To get an idea of what return loss is 

about, think of ripples of water in a 
bucket. If you drop a stone in the 
middle of a bucket of water, you 
know that waves will ripple out from 
the stone, and when they hit the side, 
they will bounce back again. This is 
exactly what is going on with return 
loss: when a signal encounters an im-
pedance discontinuity, a portion of it 
is reflected back to the source. A 

coaxial cable (or any other medi-
um) has what is known as a 
"characteristic impedance" de-
termined by the geometry and 
the dielectric constant of any 
insulators involved. This 
characteristic impedance is the 
impedance that must be con-
nected to each end to eliminate 
any reflections. If the source and 
load impedance are exactly equal to 
the characteristic impedance, then a 
wave entering or leaving the cable 
does not "see" any discontinuity, and 
it is not reflected. If the source and 
terminating impedances are not equal 
to the characteristic impedance, then 
some power will be reflected. The 
percentage of the incident power re-
flected is proportional to the ratio of 
the source or load resistance to the 
characteristic impedance. 

The effect on power transfer 
There is sume fairly simple math 

you work in college circuit theory 
courses that says you must have the 
source and load impedances conju-

gately 
matched in 
order to maximize 
power transferred from the source to 
the load. The term "conjugate 
match" means that the resistive com-
ponents of the sou-ce and load must 
be the same. If one has a certain ca-
pacitive reactance, the other must 
have the same reac tance, but it must 
be inductive. To lep it simple, we 
usually assume th t the source and 
load are pure resistances. 

Figure 1 (page 146) plots the return 
loss against the tra ismission loss. The 
figure in the graph shows the model. 
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It defines return loss (the amount of 
incident power reflected back to the 
source, RS) and transmission loss (the 
amount of incident power delivered to 
the load, RL). The math is a simple 
conversion of the reflected and trans-
mitted power, from decibels to frac-
tions of the incident power. Add them 

up and force 

the result to equal the incident 
power. Finally, solve for the transmis-
sion loss as a function of the return 
loss. This analysis assumes that any 
power reflected back to the source is 
absorbed in the source resistance, RS. 
Often this is a good assumption. 

Notice that if you have any kind of 
a reasonable return loss, you really 
are not losing much transmitted 
power. A return loss of only 7 dB 
means that you are suffering 1 dB 
loss in transmitted power. If your re-

turn loss is 15 dB, you are only los-
ing 0.14 dB of transmitted power. 
Striving for a good return loss will 
not get you much in the way of in-
creased power. However, if you moni-
tor the return loss of an antenna for 
example, you can get an early warn-
ing if something is going wrong. A 
change in return loss will be notice-
able long before you experience any 
significant loss of transferred power. 

Return loss affects 
frequency response 

Often of much more 
importance than the 
power transfer, is 
the effect of a mis-
match (low return 
loss) on the fre-
quency response of 
a broadband system. 

Figure 2 (page 146) il-
lustrates three cases that 

,how the range of what you 
in ight encounter. 

We illustrate two different situations 
shown by the two diagrams at the top 
of the figure. The left diagram is an 
example of what we might encounter 
in a headend, except that we have as-
sumed worse return loss than you 
should expect in real life. We model 
connecting two pieces of equipment 
with a coaxial cable. The two pieces 
are shown as a combining network 
and an optical transmitter, but they 
could be any two pieces. We show 
two cases for illustration. The first is 
interconnecting the two with a 6.2 
meter cable having a round-trip delay 
of about 55 ns. The second example is 

a 3.4 meter cable having about 30 ns 
of round-trip propagation time. 
The signal travels from the combin-

er to the optical transmitter. If the 
transmitter does not have a perfect 
(infinite) return loss, some of the sig-
nal is reflected (the first echo) back to 
the combiner. The output of the com-
biner has some finite return loss, so 
some of the first echo is reflected back 
toward the transmitter as the second 
echo. The echo magnitude is the sum 
of the return loss encountered at the 
two ends of the cable. When the sec-
ond echo reaches the transmitter, its 
voltage adds with the incident, or first 
trip, signal. However, the second echo 
has traveled the length of the cable 
two times more than has the incident 
signal. Thus, the echo is delayed by 
the round-trip propagation delay of 
the cable, compared with the incident 
signal. At some frequencies, the sec-
ond echo and the incident signals are 
in phase, so the two voltages add to-
gether. At other frequencies the two 
voltages are out-of-phase and they 
subtract. And at yet other frequencies, 
something in between happens. The 
result is the frequency response 
shown in the curve labeled 10 dB 
echo, 55 ns delay. 
We show a second case, of a 17 dB 

echo with a 30 ns delay (the cable is 
only 3.4 m). Notice that because of the 
shorter delay, the ripple frequency is 
lower. Because the assumed echo mag-
nitude is also lower (17 dB as opposed 
to 10 dB), the amplitude of the ripple 
is also lower. The curves are not quite 
symmetrical about the 0 dB relative 
amplitude axis. The asymmetry is par-
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A Led at Return Less 
Return loss is one of those parameters that gets 
abused from time to time by every engineer. It is a 
measure of how much of the incident power is re-
flected back to where it came from. In some cases, 
you need really high return loss (little reflected 
power) and in others you really don't need much at 
all. We look at return loss from two different views: 
• The effect on loss of transferred power; and 
• The effect on frequency response where we have a 
cable between a source and a load, neither of 
which have perfect return loss. 

ticu arly noticeable in the 10 dB echo curve, which is cor-
rect. If you were to look at a 0 dB net return loss, you would 
find that the amplitude peaked at 6 dB when the incident 
and reflected voltages add together. When they subtract, 
though, the relative amplitude goes to zero or minus infinite 
decibels. The shape of the curve is scalloped. 
The third example is quite interesting. We have made it a 

bit more realistic. What we are modeling here is shown at the 
top right of Figure 2. We model a drop from tap to home. 
The drop is 30.5 meters long, with a propagation delay of 
271.5 ns. Since the drop is so long, we have included the ef-
fect of cable loss in the computation. We assume that the 
total return loss of the two ends is 20 dB. This is a reasonable 
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assumption: a television has very low return oss and the tap 
is typically in the low 20s. We said before that the return loss 
affecting the frequency response is the sum af the return loss 
at the two ends, but to compute the effect, you also must add 
twice the insertion loss of the cable. The reason is that the 
echo will experience this additional loss on each of its pas-
sages through the cable. Since cable exhibits more loss at 
high frequencies than at low, the frequency response ripple 
decreases as you go up in frequency. 
The effect return loss has is a function of how much signal 

is reflected at each end of the cable. If either the source or the 
load had a perfect (infinite) return loss, we really wouldn't 
care what the other end had. There would be no signal reflec-
tion to cause problems with the frequency response. 

Jim Farmer is chief technical officer of Wave? Optics. He may 
be reached at jofanner@mindspring.com. 

Next month: How return loss creates echos in a digital transmis-
sion system, and the effects of return loss in opiical systems. 

Did this article help you? Let us know your thoughts. Send an 
e-mail to snayalkar@phillips.com. 
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FCC S. ITU Divergç 

"iNTERNET 
B ACKBONES 
By Eric Ladley and Jonathan Tombes 

Two weeks after the Federal Communications 

Commission endorsed a hands-off approach to 

the Internet backbone, the International Telecom-

munications Union adopted a recommendation 

favorable to Internet governance. 

In its latest Office of 
Plans and Policy 
(OPP) working paper 
series, titled "The Dig-
ital Handshake: Con-
necting Internet 
Backbones" and re-
leased in late Septem-
ber, the FCC indicated 
that it would continue to 
allow market forces to 
dictate interconnection 
agreements. 
Now that telecommu-

nications companies 
from different countries 
are intermixing, the FC( 
argues it also would be 
unhealthy to impose reg-
ulations on international 
backbone interactions. 
While the study makes no 

policy and represents the individ-
ual view of its author (in this case, 
Michael Kende, OPP director of Inter-
net policy analysis), it reflects to some 
extent the commissioners' outlook 
and sets the tone for future decisions. 

Barbara Dooley, 
president of the Commercial 

Internet Exchange, applauds the FCC 
study, and says it comes at an opportune 
time when many foreign companies are 
clamoring for backbone regulations. The 
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1 4I3CT 1 1100 



is that individual terms and competi-
tion have led to diversity" she says. 
"The principle of the Internet does 
not fit into the telephony model." 

Tricia Paoletta, a vice president at 
backbone provider Level 3, says the 
FCC release was timed to influence the 
ITU debate. Third-world countries want 
regulations, whereas Canada, Europe 
and the United States are pro-market. 

In Montreal, ITU delegates from de-
veloping countries raised concerns over 
an international Internet divide and the 
heavy concentration of Internet back-
bones and content in the United States. 
A revised recommendation proposed 

by Canada and the Netherlands 

still failed to win over -0110' 
the United 
States, 

which 
took reservation 

over its call for commercial 
negotiations between administra-

tions and public network operators to 
consider various factors, including 
"traffic flow, number of routes, geo-
graphical coverage and cost of interna-
tional transmission." (See sidebar for 
complete text.) 
By taking reservation, the U.S. dele-

gation signaled that it didn't recognize 
the recommendation's terms. One 
point of contention appears to be the 
ITU's reference to "administrations," 
which it notes "indicate both a 
telecommunication administration and 
recognized operating agency (ROA)." 
The United States understands ROAs 

as public network providers, not Inter-
net service providers (ISPs). Apart from 
objecting to ambiguous language and 
the ITU's conditioning of commercial 
transactions, the United States called the 
recommendation "premature," saying it 
failed to advance global Internet access. 
Some say U.S. practices could stand 

some improvement. 
Level 3's Paoletta, for instance, wel-

comes the FCC study, but says the in-
dustry could do more to police itself, 
such as openly posting its peering re-

quirements and developing a peering 
code of conduct. 
"Our position is that government 

regulation is not a good thing," Pao-
letta says. "But there is room for better 
self regulation and transparency" 
A backbone, which transports infor-

mation from one network to another 
through routers, is provided by only a 
handful of companies, the top ones 
being UUNET, Cable & Wireless, 
Sprint, AT&T and Genuity. 
Backbone interconnec-

tions are vital 

to ISPs, and some 
backbone providers, such 

as UUNET and PSINet, also are 
ISPs. Now, since backbones interact, 
end-users may access all content re-
gardless of which backbone their ISP 
uses. If that were to stop, ISPs, which 
rely heavily on access to content and 
users being able to interact with one 
another, could be hurt. 
The FCC's Kende argues that any 

regulations imposed on competing 
backbones would be counterproduc-
tive. While backbone providers could 
cause serious problems if they refused 

to connect with one another, there are 
market stimulants that motivate them 
to work together. 

Let's shake 
A major reason for cooperation is 

that backbones are more profitable 
when more people use them. Some 
backbones charge other people to in-
terconnect, but the market is likely to 
maintain a reasonable interconnection 
price. Backbones want to grow. 

"Each backbone provider bases its 
decisions on whether, how and where 
to interconnect by weighing the bene-
fits and costs of each interconnec-
tion," Kende says, terming the 
relationship a "digital handshake." 
Kende holds out the possibility of 

future regulation if backbones refuse 
to interconnect with one another, al-
though he terms the prospect unlikely. 
An issue that could cause backbones 
to stop digitally shaking hands is new 
services, such as quality of service, 
where one backbone will want to dif-
ferentiate itself from another. If back-
bones buy each other up, that could 
result in one dominant backbone. 
There is no dominant backbone 

now, Kende says, and existing anti-
trust regulations should prevent one 
emerging through acquisition. 
Kende argues that backbones paying 

each other for interconnections is not 

> The International Telecommunication Union's 
Cost-Sharing Recommendation 

"The World Telecommunications 
Standardization Assembly (Montre-
al, 2000), recognizing the sovereign 
right of each State to regulate its 
telecommunication, as reflected in the 
Preamble to the Constitution, noting: 
a) the rapid growth of Internet and 
Internet protocol-based interna-
tional services; 

b) that international Internet connec-
tions remain subject to commercial 
agreements between the parties 
concerned; and 

c) that continuing technical and eco-
nomic developments require ongo-
ing studies in this area, 
recommends that administrations* 

in% olved in the provision of inter-
national Internet connections nego-
tiate and agree to bilateral 
commercial arrangements enabling 
direct international Internet con-
nections that take into account the 
possible need for compensation be-
tween them for the value of ele-
ments such as traffic flow, number 
of routes, geographical coverage 
and cost of international transmis-
sion amongst others. 
* In this Recommendation, the ex-
pression "administration" is used 
for conciseness to indicate both a 
telecommunication administration 
and recognized operating agency" 
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necessarily a bad thing. en back-
bones peer to interconnec , they pay 
for their own equipment nd trans-
mission, but traffic is free ex-
changed. In a transit agre ment, one 
backbone pays another to intercon-
nect. Transit carries an a antage, 
though. If one backbone s paying an-
other, the supplier backb ne will pro-
vide the paying backbon access to all 
of its peering partners. 
A hybrid transit-peeri g approach 

often is adapted by the top five back-
bones. Kende argues that backbones 
will decide which type f agreement 
to pursue based on the benefits 
they'll receive. There ar now 42 

"Each backbone 
provider bases 
its decisions on 
whether, how 
and where to in-
terconnect by 
weighing the 
benefits and 
costs of each in-
terconnection." 

—Michael ende, FCC 

backbones since the 
privatized in 1995. Fi 
abundantly available, 
backbones and more 
When backbone pr 

UUNET, PSINet and 
nounced they would 
Exodus, Kende argue 
anti-competitive. No 
cision not to peer wi 
the merger of Sprint-
blocked by regulato 
notes, preventing th 
backbone from uniti 

ckbone was 
er also is 
eading to more 
SPs. 
viders such as 
enuity an-
ot peer with 
this was not 
was Sprint's de-
Level 3. And, 
orldCom was 
agencies, he 
UUNET-Sprint 

g. 

Eric Ladley (eladley hillips.com) is 
editor of sister public tion ISP Business 
News and Jonathan T3mbes 
(jtombes@phillips.co ) is CT's deploy-
ment editor 

Did this article help ou? Send an e-
mail to snayalha 
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The Mini-TIC is available with 
ribbon, 900um or stub cable 
terminations to meet any 
application. 

Minutes 
to install. 

Decades of use. 

The pre-wired Mini-TIC, 
only from  FONS.  

Nothing beats the pre-wired Mini-TIC for speed and reliability when it comes to 
small fiber count installations. FONS factory terminates up to 12 fibers with any 
connector style you choose. You simply splice to your trunk cable in the field, insert 
the appropriate FONS cable assemblies and your network is up and running. 
The Mini-TIC's unique accordion design offers extra system reliability by clearly 
separating the splice point from the patch side of the Mini-TIC. Backed with the 

FONS extended warranty and ISO registered quality program, the Mini-TIC is 
designed to meet your needs for years to come. 

For information on the Mini-TIC and FONS complete line of fiber optic interconnect 
products, call us or visit our web site. 

call us, it's ease 

FONS, 71 Lyman Street, Northboro, Massachusetts 01532 
Fiber Management Made Easy 

1-800-FONS-995 • www.fons.com 



TRAINING 
By the NCTI 

Installing Cable Modems, 
Part 3 
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. e NCTI 

Last month, we covered installing a 
network interface card (NIC) in the 
customer's personal computer (PC). 
Depending on the PC's configuration, 
you will connect the cable modem ei-
ther to the PC's NIC, directly to its 
universal serial bus (USB) port, or via 
a USB-to-Ethernet adapter. A USB-
compatible modem is external and 
connects directly to a PC's USB port. 

Connecting to a network 
interface card 
To connect the cable modem to a 

PC's NIC, insert the Ri-45 connector 
of the Category 5 (CAT-5) network 
cable coming from the modem into 
the RJ-45 jack of the NIC, as shown 
in Figure 1. 

Connecting directly 
to a USB port 
When USB ports are available on 

the cable modem and PC, connect 
the cable modem's USB cable directly 
to the USB port on the PC. Figure 2 
points out the USB port on the back 
of the PC in relation to the other 
ports. Utilizing the PC's USB port re-
quires the PC to have Windows 98 or 
Macintosh operating system (OS) 
7.6.1 or higher. 

Connecting with a 
USB-to-Ethernet adapter 

\\, hen the PC. has a USB port but 
the cable modem does not, an adapter 
is required. Installing and setting up 
the USB-to-Ethernet adapter is rela-
tively simple. Plug the adapter's USB 
connector into the PC's USB port. 
(See Figure 3.) Then plug the CAT-5 
network cable's RJ-45 connector into 

the RJ-45 jack on the adapter. (See 
Figure 4.) Plug the other end into the 
Ri-45 jack on the back of the cable 
modem. Finally, properly install the 
network device drivers (configuring 
software) included with the network 
adapter by following the manufactur-
er's installation instructions. 

Initializing the modem 
11 its not already hooked up, con-

nect the drop system's coaxial cable to 
the modem's 75-ohm barrel connec-
tor. Even with this cbnnection, a 
modem cannot yet communicate 

(transmit or receive dat 
network until it has co 
initialization process. T 
the modem acquires its 
quencies and establishe 
with the cable modem 
system (CMTS) or hea 
equipment. The proces 
1) Accessing a downst 
2) Retrieving the upstr 

and transmission pa 
3) Completing the RF 

ing process; and 
4) Completing the regi 

process. CT 

M ODEM CONNECTIONS 

Figure 1: Connecting the Category 5 (CAT-
5) network cable from the cable modem to 
the computer's NIC. 

Figure 3: Connecting USB-to-Ethernet 
adapter to PC's USB port 

USB cable 
from modem 

on the cable 
pleted the 
is is when 
ignaling Ire-
an identity 
rmination 
nd control 
consists of: 
am channel; 
am timing 
meters; 
gnal access-

tration 

Figure 2: Connecting the modem directly to 
the computers USB port 

Figure 4: Connecting CAT-5 
to USB-to-Ethernet adapter 

CAT-5 
Ethernet 
cable 

network cable 
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Ingress hides in traffic... 

but that doesn't mean it's not there, slowing down your 
internet services, disrupting return path communications, 
frustrating your subscribers. You can monitor ingress in 
empty bandwidths and make guesses about what's happening 
in occupied bands, but your business is growing fast, and those 
empty bands aren't going to stay empty for long. When they're full 
how are you going to keep an eye on ingress? 

There's only one answer...TraffiControl TM 

The TRILITHIC GuardianTM Return Path Maintenance System is 
the only return path monitoring system with TraffiControlTm. 
A DSP breakthrough. TraffiControl removes legitimate return path 
signals as Guardian scans your system, providing you with a clear 
view of noise and ingress. The Guardian System alerts you to 
ingress outbreaks and transmits the ingress spectrum to your 
Guardian 9580 SSR Field Units. Your technicians will 
be solving the problem before your subscribers even notice 
a disruption. Call TRILITHIC for more information. 
You'll see for yourself - ingress can't hide from TraffiControl. 

TraffiControl Row Rudilahle On Trilithic's Guardian' 9580 Return I'dth findlwer 

9202 E. 33rd Street, Indianapolis, IN 46235 USA • 317.895.3600 
800.344.2412 • fax 317.895.3613 • http://www.trilithic.com INNOVATIVE ENGINEERING 

GUA:RDIANT" 
SYSTEM 

Return Path Maintenance Technology 

* TRILITHIC 

See us at the Western Show, Booth #1169 and the International Lounge. 
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MARKETPLACE 

FIBERNETVVORK 
SAD r 

4» 
Richco Inc.'s mini optical fiber 
network saddle on base 
(MOFNSB) features an entry 
point that allows almost no re-
sistance to loading based on 
nominal diameters, thus mini-
mizing stress on the optical 
fiber. The space-efficient unit's 
low profile also allows for better 
airflow over the board. This ver-
sion comes with an adhesive-
backed base for easy placement. 
For more information, contact 
Richco at (773) 539-4060 or 
on the Web at www.richco-
inc.com. 

MAXI-MODS 

Oldcastle's Maxi-Mod system of 
communications structures scale to 
more than 500 square feet by combin-
ing as many of its monolithically cast, 
factory-equipped enclosures as need-
ed. Customers can specify the sys-
tem's width and length and choose 
from a variety of color and headroom 

CABLE MODEM 
Com2I's DOXport 5020 office cable 
modem (OCM) is geared toward mul-
tiple-user environments, such as 
multi-personal computer (PC) homes, 
remote offices, small companies and 
public and educational organizations 
with broadband connectivity. Each 
OCM integrates a cable modem, a 
10Base-T hub, an enterprise-class fire-
wall and other components required to 

allow the user to connec 
and share a single Intern 
provider (ISP) account o 
work. A content filterin 
and a virtual private net 
configuration are availab 
needs of individual subs 
For more information, 

Com21 at (408) 953-91 
Web at www.com21.com 

multiple PCs 
t service 
er a data net-
subscription 
ork (VPN) 
e to meet the 
ribers. 
ontact 
or on the 

IP MANAGEMENT 
RiverGuide, from RiverDelta Net-
works, enables Internet protocol (IP) 
service definition and management. 
The system leverages RiverDelta's 
quality of service (QoS) technology 
along with Data Over Cable Service 
Interface Specification (DOCSIS) 1.1 
and Internet standards. RiverGuide in-
tegrates provisioning, subscriber man-
agement and other operational 
applications and databases through 
lightweight directory access protocol 
(LDAP), Java and eXtensible Markup 

combinations. Oldcastle's above and 
below-grade products are made with 
high-strength, pre-cast concrete, and 
are vandal, weather and fire-resistant. 

For more information, contact Old-
castle at (888) 232-6274 or on the Web 
at www.oldcastle-precast.com. 

FIBER ALUMINUM CAPSTANS 

Fiber optic pulling capstans with alu-
minium drum diameter of 32 and 40 
inches are now available from General 
Machine Prod-
ucts. The 32-
inch model has 
torque limiters 
set at a maxi-
mum pull force 
of either 600, 
750 or 1,000 
pounds. The 
40-inch model 

has torque limiters set at a maximum 
pull force of either 600 or 1,000 pounds. 
Drums are aluminium alloy, are bolted 
to the inner hub and drive spindle and 
mount on a 2 7/16 inch diameter drive 
with either a cross pin or bayonet con-
nection. The working surface for both 
models is 7.5 inches. 
For more information, contact 

General Machine Products at (215) 
357-5500 or on the Web at 
www.GMPtools.com. 

SYSTEM 
Language (XML) interf 
tern offers network ope 
their Internet service pr 
or applications service 
partners per-flow meter 
and is designed to corn 
RiverDelta's Broadband 
Router (BSR) 64000. 

For more information 
RiverDelta at (978) 858-
Web at www.riverdelta.c 

es. The sys-
tors and 
vider (ISP) 
rovider (ASP) 
g capability, 
ement 
ervices 

contact 
300 or on the 
m. 

MASTER 
SOURCEBOOK 

Jensen Tools' 300-page Master 
Sourcebook for Fa l 2000 fea-
tures tool kits, cases and carts, 
test equipment, hand power and 
specialty tools, wire and cable, 
soldering equipment, computer 
and local area network (LAN) 
products, worksta ions, shop 
supplies, storage and handling 
equipment, lighting and optical 
products and fiek accessories. A 
division of Stanl4 Works, 
Jensen offers customer benefits 
such as same-day shipping, free 
technical support i in-house cali-
bration certifica4n, 30-day un-
conditional guarantee on all 
products, lifetime guarantee on 
Jensen brand hani tools, and a 
complete on-line catalog with 
secure ordering. 
For more information, contact 
Jensen at (800) 426-1194 or 
on the Web at jensen-
tools.com. 
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MARKETPLACE 

DIGITAL 
MEGOHMMETER 
AEMC's model 1026 compact digital 
megohmmeter measures insulation at 
250, 500 and 1000 volt to 4000mn. 
The device has a 600 volt AC/DC safety 

voltage check range, a continuity test 
with an audible beeper for resistances 
less than loon, a timing feature and a 
hold function for measurement. 

For more information, contact AEMC 
at (800) 343-1391 or on the Web at 
wvvw.aemc.com. 

CUSTOMER 
MANAGEMENT 
SYSTEM 
Version 5.1 of IBM's integrated customer 
management system (ICMS) offers com-
munications providers a single customer 
view across multiple services. Its package 
builder and ICMS customer hierarchy 
builder use graphical user interfaces 
(GUIs) to simplify pricing and promo-
tion discounts. Package Builder enables a 
business to define discounts for cus-
tomers who meet specific qualifying cri-
teria. The ICMS Customer Hierarchy 
Builder allows providers to define com-
plex customer hierarchies for corporate 
customers. Enhancements such as the 
multiservice fault management system 
(FMS) supports both telephony and 
cable TV services, and has the ability to 
identify track and resolve reponed faults. 

For more information, contact IBM at 
(212) 320-2317 or on the Web at 
www.ibm.com. 

LOOPBACKS ATTENUATORS 

Alliance Fiber Optic Products' Loop-
back Attenuators are available in Stan-
dard LC and MT-RJ configurations. 
Designed for use in testing transceiver 
equipment and optical network trans-
ceivers, the units are available in multi-
mode, 50nm/125nm, 62.5nm/125nm or 

singlemode fiber. The loopback features 
ruggedized packaging, compact housing, 
and completely enclosed fiber system. 
Custom-built loopbacks are available. 
For more information, contact AFOP 

at (408) 736-6900 or on the Web at 
www.AFOP.com. 

PROGRAM ENCODER 

Philips' GoldLine Program Encoder 
incorporates ClearView technology to 
enhance Moving Pictures Experts 
Group (MPEG-2) compression perfor-
mance. ClearView technology includes 
improvements in the MPEG-2 com-
pression algorithms as well as new 
adaptive input filtering (AIF) tech-
niques, leading to bandwidth im-

provements of up to 8 percent. Using 
the encoders in statistical multiplex-
ing mode for multi-channel opera-
tions with Philips' StatCast system 
increases the system's overall efficien-
cy and flexibility. 

For more information, contact 
Philips at (315) 682-9105 or on the 
Web at www.philips.com. 

DIGITAL SIGNAL PROCESSOR 

Analog Devices' ADSP-21161 joins the 
Super Harvard Archicture (SHARC) 
digital signal 
processor 
(DSP) family. 
Capable of 

ANAIU 
600 million 

AOSP-2 1141 
floating point 
operations 
per second 
(MFLOPs), 
the system is 
integrated for 600 

applications 

such as voice recognition, motor con-
trol, network analysis and infrastruc-
ture and wireless communications. The 
processor has 1MB of on-chip dual-
ported memory is based on a SHARC 
core that supports multiple-data execu-
tion of 32-bit floating and fixed-point 
arithmetic and has 14 direct memory 
access (DMA) channels that assure fast 
data transfers. 

For more information, contact Ana-
log Devices at (800) 262-5643 or on 
the Web at www.analog.com. 

INTEGRATED DOCSIS CHIP 

Broadcom's BCM3352 combines the 
company's "system-on-a-chip" expertise 
in Data Over Cable Service Interface 
Specification (DOCSIS) cable modems, 
HomePNA 2.0 home networking, a 200 
MIPS voice over Internet protocol 
(VolP) digital signal processor (DSP), a 
four-channel IP optimized voice 

CODEC and IP security technology. 
The BCM3352 meets the power, perfor-
mance and temperature requirements of 
PacketCable. It also supports the Eu-
roDOCSIS specification. 
For more information, contact Broad-

com at (949) 450-8700 or on the Web 
at www.broadcom.com. 
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MARKETPLACE 

DIGITAL WATERMARKING 

Tektronix's AVDC100 automatically de-
tects and corrects audio-to-video delay 
errors in digital video with digital water-
marking technology The device allows 
network operators and broadcasters to 
watermark video with audio timing in-
formation and correct lip-sync errors in 
real-time during live programming. 
AVDC100 applies the watermark near 
the point of audio/video content cre-
ation, which is then analysed as it mea-
sures the delay error and corrects it by 
adjusting the audio delay. The water-
mark withstands compression and de-
compression in Moving Pictures Experts 
Group (MPEG-2), motion Joint Photo-
graphic Experts Group (JPEG) used in 

disk recording, cascading of compressed 
formats, conversion among composite 
analog, low-pass analog filtering and 
component analog and digital formats. 
For more information, contact Tek-

tronix on the Web at 
www.tektronix.com 

CROSSPOINT SWITCH 

TriQuint Semiconductor's TQ8004 
4x4 crosspoint switch has a per-point 
data rate of 2.7 Gbps, and offers capa-
bilities for signal switching and distri-
bution applications in telecom, digital 
video and datacom. The crosspoint is 
ideal for protection switching in fault 
tolerant networks and can be config-
ured as two independent 2x2 switch 

ENHANCED SER 

STORAGE SOFTVV 

Dot Hill Systems has added dynamic 
logical unit number (LUN) assignment 
capability to its storage area network 
(SAN) management software applica-
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elements. Other applications include 
backplane routing of serial data in 
network and video routers and expan-
sion of large crosspoint switch arrays. 
The device operates from a 3.3 volt 
power supply. 

For more information, contact 
TriQuint at (503) 615-9000 or on the 
Web at www.triquint.com. 

ER 

ARE 

tions. This enhancement enables Dot 
Hill's SANpath 3.1 to allocate and re-al-
locate server storage resources dynami-
cally "on the fly" without interrupting 
applications. Dot Hill has added Linux, 
HP-UX and Windows 2000 to the list 
of platforms supported by both SAN-
path3.1 and SANscape 2.3. Combining 
SAN configuration, monitoring and 
maintenance tools with a graphical user 
interface, SANscape 2.3 is compatible 
with current industry standard plat-
forms and supports single and multi-
server environments. 

For more information, contact Dot 
Hill Systems at (800) 872-2783 or on 
the Web at www.dothill.com. 

PROVISI 
S 

Core Networks' CoreOS broad-
band provisioning system en-
ables high-volume Data Over 
Cable Service Interface Specifi-
cation (DOCSIS) provisioning 
and Internet protocol (IP) ad-
dress management. The Web-
based, user-friendly interface of 
CoreOS 3.1 enables quick self-
provision. CoreOS also monitors 
RF levels as well as packet loss 
using real-time moi!em level 
probes. Managemedt documents 
such as the Out-of-Spec Modem 
Report detail modem level vari-
ances by street and ,node. 
For more information, contact 
Core Networks at (902) 481-
5750 or on the Web at 
www.CoreNetwork;.com. 

HIGH-ENERGY 

LITHIUM 

BATTERIES 

High-energy lithium bat cries, capable 
of packing the energy of those twice 
its size and weight, are now available 
from Tadiran. The batteries are de-
signed for use in applica.ions such as 
GPS tracking devices, security devices 
and utility meters. Offering higher en-
ergy densities, the batteries handle 
high current pulses and lave a voltage 
of 3.6 versus 3.0. They can be shipped 
as non-hazardous goods, discharge less 
than 2 percent a year and operate be-
tween 40°C to 85°C. 

1,...301101111 11111 

For more information, contact Tadi-
ran at (800) 537-1368 or on the Web at 
www.tadiranbat.com. 
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MARKETPLACE 

TARGETED SERVICE 
COMBINER 

Alcoa Fujikura Ltd.'s targeted service combiner (TSC) module 
uses a variable optical attenuator for matching optical power to 
the broadcast input. Accommodating 1310 and 1550 signals si-
multaneously, the modules are designed for locations where a 
headend is being collapsed into a hub site configuration. Off-
air signals and targeted services integrate onto a single fiber 
carrying standard analog or digital channels. 

For more information, contact AIL at (864) 433-0333 or 
on the Web at www.AFLfiber.com. 

SERVER GATEWAY 
Harmonic's Narrowcast Services Gateway (NS 
allies multiple system operators (MS0s) to red 

plexity of launching and supporting video-on-
(VOD) services, enables service providers to d 
VOD business model and manage content mo 
The NSG supports eight quadrature amplitude 
(QAM) channels in a single rack unit (RU) an 
with other VOD components on the market. I 
nates the need for thermal spacing. 
For more information, contact Harmonic on t 

www.harmonicinc.com. 
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DigiPoints 
The Digital Knowledge Handbook 

Volume Two 
Justin J. Junkus 

This new volume of DigiPoints provides useable 

information on the challenges and opportunities 

of digital technology.The popular SCTE Web 

site feature is updated and compiled in this 

hardcover volume. One-third of the chapters 

are new. DigiPoints focuses on the equipment 

and systems that comprise a digital opera-

tion. Learn about installing and maintaining 

digital technology in the cable system. 

ISBN 1-930634-05-6 
Hardcover. Order #TR-53 
SCTE Member $75 
Nonmember $90 

Contact the 

SCTE Bookstore 

610-363-6888 

Fax 

610-363-5898 

E-mail 

bookstore@scte.org 

Maul 

140 Philips Road 
Exton, PA 19341-1318 
USA 

Online 

www.scte.org 
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NETWORK MANAGEMENT SOFTWARE, V. 2.0 

Micromuse's Netcool/Precision 2.0 
completely integrates with the core 
component of the Netcool suite, the 
Netcool ObjectServer. A fault and ser-
vice-level management software, Net-
cool/Precision discovers data entry 
and departure port/slot on all net-
work routers and switches and re-
trieves and analyzes real-time alerts 
from Netcool/OMNIbus to determine 
the most probable cause of the fault. 
Netcool/Precision includes a network 
topology server and probable-fault 

STRIPPER 

A high tensile strength (HTS) 
stripper from Alcoa Fujikua 
Ltd. is designed to remove outer 
coatings from 250pm to 400pm 
ultra violet (UV) resin coasted 
fibers to ensure high-strength 
splicing. After heating the fiber 
to expand its outer coating and 
decrease adhesive force, the 
stripper removes the coating 
without touching the fiber's glass 
surface or reducing its strength. 
A four-position temperature 
changeover switch adjusts the 
heat intensity. The stripper is 
used in conjunction with the 
FSM-30F and FSM-30PF high-
strength factory splicers. The de-
vice operates from a 100 
V-240VAC power source. 

For more information, 
contact AFL at (864) 433-
0333 or on the Web at 
www.AFLfiber.com. 

engine that analyze information re-
ceived from more than 200 environ-
ments by the Netcool ObjectServer, a 
high-speed in-memory database. Ver-
sion 2.0 also includes a "positive 
feedback" feature, an "exclude" tool 

and an enhanced graphical display. 
The software automatically discovers 
Layer 2 and 3 devices. 
For more information, contact Net-

cool at (917) 344-7053 or on the Web 
at www.micromuse.com. 

IS PREPARED e; 
FOtERYTH 

Ole Cablematic serves the CATV and Telecommunication 
industries offering a complete line 

of tools. Cablematic" tools and accessories 
are used on trunk, distribution, drop, messenger, and 

fiber optic cables. The Ripley Company, with its worldwide stocking 
distribution network, is your best single source for cable preparation 
tools. Contact us for more information. 

RIPLEY 
COMPANY 

46 Nooks Hill Road, Cromwell, CT 06416 USA 
Phone: 800-528-8665 Intl: (01) 860-635-2200 Fax: (01) 860-635-3631 

www.ripley-tools.com 
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1PCONTROL 
-=CIRIV1 

Orchestream 2.1 offers network 
service providers scalable and 
fully automated control on an 
open platform for intelligent ac-
tivation of services on Internet 
protocol (IP) networks. This 
product from Orchestream has 
a multi-threaded communica-
tion architecture that links its 
distributed components, allow-
ing for more than 10,000 cus-
tomer virtual private network 
(VPN) connections. Its integra-
tion module supports links with 
other network management sys-
tems. Drag and drop on-screen 
operations allow for creation of 
VPN sites. Orchestream 2.1 can 
implement IP services on Cisco, 
Lucent and Norte! devices. It ad-
ditionally supports Cisco's up-
dated network based application 
recognition (NBAR) technology. 
For more information, contact 
Orchestream at (408) 244-1880 
or on the Web at www.or-
chestream.com. 

PLAYBACK AND 
BROADCASTING 
SERIES 
Utah Scient ific's Max series consists of 
three components. The Max-MC master 
control automation system allows 
broadcasters to orchestrate a master 
schedule with video servers, cart ma-
chines, tape machines and other facility 
hardware via a network. The event-
based Max-RS system provides server 
and router control. It imports a traffic 
log, plays video content from the server 
and creates an as-run log; and it pro-
vides a low-cost way to automate man-
dated HDTV channels. The Max-RX 
router automation system enables the 
creation of a seven-day cyclical record 
and playout schedule. 

For more information, contact Utah 
Scientific at (801) 575-8801 or on the 
Web at www.utahscientific.com. 

PERFORMANCE P 
SOFTWARE 
1PHighway's PerformancePro perfor-
mance provisioning software is de-
signed to optimize Internet protocol 
(IP) network performance and priori-
tize IP-based network services. The 
software can be administered from a 
single command center and has a 
three-tier architecture that incorpo-
rates a management console, policy 
administrator and policy server. Per-

ROVISIONING 

formancePro supports b 
NT environments throu 
er-class architecture, Fr. 
ATM and IP networks. 
is able to manage Nortel 
network devices and ca 
date others. 

For more information, 
IPHighway at (800) 964-
Web at www.iphighway.c 
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and Cisco 
accommo-

ontact 
965 or on the 
m. 

CABLE TRAYS 

An inter-cabinet horizontal cable tray 
from Chatsworth Products Inc. is de-
signed to manage cables connecting 
computer 
and com-
munication 
network 
systems. 
The trays 
work with-
in CPI's 
MegaFrame 
cabinets or 
between 

EMBEDDED MEMO 
Virage Logic's Custom-Touch ASAP 
line of compilers for embedded mem-
ories operates at low-voltage while 
consuming low power. The compilers 
are optimized for operation at 1.2 
volts ± 10 percent on the 0.18 TSMC 
mainstream process and are function-
al down to 0.9 volts. The devices are 
suitable for use in laptop computers, 

cabinets without requin i an over-
head runway. Constructe of high-
strength aluminium, the feature 
radius drops and cable di tribution 
spools to ensure complia ce with bend 
radius requirements. Tra) are 6 inch-
es deep, available in eith 19-inch or 
23-inch-wide versions, ca be mount-
ed side-to-side and have ents to help 
maintain proper air flow. 

For more information, entact 
Chatsworth Products at (:18) 735-
6100 or on the Web at 
www.chatsworth.com. 

RY 
personal digital assistant-
mobile phones. The corn 
Virage Logic's TimeKeepe 
that keeps leakage curre 
allows the battery to last 
out recharging. 

For more information, c 
Logic at (510) 360-8000 o 
at www.viragelogic.com. 

(PDAs) and 
ilers run on 
technology 
down and 
onger with-

ntact Virage 
on the Web 

ENHANCED ENCODER PLATFORM 

I iernan Communication's THE1 flex-
ible media delivery platform is capable 
of encoding and statistically multiplex-
ing up to eight 525/625 telvision chan-
nels. A built-in stat mux and integral 
transport stream processing makes it 
compact and quick to install. The 
unit's size and cost per channel enable 
parallel-path operation to give trans-
mission security comparable to con-

ventional redundancy swi hed sys-
tems. It is factory-configu d in either 
4:2:2 or 4:2:0 with built-i "safety net" 
allowing expansion in the ield. The 
addition of a module upg des the 
525/625 operation to high definition 
television (HDTV). 

For more information, c ntact Tier-
nan at (858) 587-0252 or the Web 
at www.tiernan.com. 
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Phillips Business Information, Inc. 

It's all about family. 

Ommuniadki 
rchnology 

PLANNING 

Ma.* 

CableFAX Daily 

Grin i(.2( ionS 

CChilologV 
' 

DI 

111.•14mirro.• 

-J, IODA, 

aza, 

Mai 
CaterAX,m, 

For more more information, contact Amy Fisher, Director of Marketing-Cable Group 

Phillips Business Information, Inc., 1201 Seven Locks Road, Suite 300, Potomac, MD 20854 

(301) 340-7788 ext. 2144, fax (301) 738-8453, afisher@phillips.com, www.cabletoday.com 
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Connect 
to a stronger career Join SCTE! 

Joining more than 17,500 
members worldwide, 

you'll surround yourself 
with success and gain 

access to: 

Training & 
Education 

. 

Problem-Solving 
Resources 

. 

Networking 
Forums 

. 

News & 
Knowledge 
Publications 

Awards & 
Recognition 

. 

Leadership 
Opportunities 

. 

Scholarships 

. 

Career-boosting 
Certification 
Programs 

Join today at www.scte.org! SUE Society of Cable Telecommunicatior 
Engineers 
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ComSonics, Inc. 
Our Incredible WindowLite Installer 
Just Got Even Better! \ 

It's Digital! 
The same rugged, easy-to-use installer 

SLM that has been so popular in the 

unforgiving world of the Cable TV Installer - 

Now measures digital signals... 

...And it still has-
um> An expanded frequency range - 5-860 MHz 

11* Increased dynamic range — -30 dBMV-+40 DBmV 

Audio measurement 

Custom frequency download utility 

,1* Waterproof & shockproof 

no> Physically & operationally easy to use characteristics. 

co q P 
I 

I-

0108.8.1 
10 

So contact us today to place your orders for the new 
WindowLite Digital Installer - 

•Ar 1\e" 
eP Its hot! 

1350 Port Republic Road, P.O. Box 1106 
Harrisonburg, VA 22801 USA 

(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794 
or visit our web site at http://www.comsonics.com 

email: marketing@comsonics.com 

enliSOPMS,eitia 
We set the standards. 



BROADBAND 
TESTING 
PiiürEssons 
• 

• 

• 

é Forward 
Reverse Sweep 
• Node • • 
£ertificatien 
• Ingress 
Suppression 

• 
t• 

• • 

• " 

IS8&78-SWEEP 
1 0-888 -787 -9377) spectrumtechemsn.i um 

'cal Services 

IISTOMEHS WONTHEBEST 

il 011U0 YOU 
.\\ 

• 

• 

Technical Services 
Call tor e‘i:ellent job opportunities nations% ide. 

Spectrum Technical Sen ices is the leading 
authorized contractor in broadband testing. 

At Spectrum, mb speciath trained 
technicians conduct the certification 
testing to ensure the sneep and balance of 

our stem meet the qualin standards 
sou and sour subscribers 

demand. With our min 
fleet, a full-time staff of 

dedicated technicians and 
sears of soul) esPerienee• 
Spectrum pm ides a 

sPeeintiled testing esPee-
list for a full range of 
technical sers ices. 

REVERSE 
SWEEP 

SPECIFILISTS 
with OVPI 

30 00 
miles of Mum 

expenence fi counting 

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 

Vi/e have 8 warehouses if excess new 
inventory, sealed in the ¡Mal boxes. 
These are the same prod ltcts you'd get 
from the manufactur — except 

cheaper, in stock, and r ady to ship. 

SA Multimedia Taps 
We stock a complete li 

---- of taps and passives fro 
. 00 MHz to 1 GHz. j6 

Gilbert & LRC 
Connectors 
\ We tun,. a large 

„Ai inventory of pin splice and 
111.7 feed-thru connectxlrs to fit 
, any size cable. 

SA 750 MHz System 
Amplifier Il 

We stock NEW uniplitirs 
from 450 to 860 MHz 
at pricing usually 
less than the 
manufacture' 
direct. 

Pads & 
Equalizers 

We have an e 
ap. inventory of a 

of pads and eq 
from every manufactur 
distribution equipment 

The latest equipment. 
The best prices. In st 

MCI OMM 
INTERNA1 IONAL INC. 

www.digicommintl.com 
T: 303-799-3444 • F: 303-799-9366 

00 



le 
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.coni 

A subsidiary of Cable Constructors. Inc. 

• 

• 

• 

• 

• 

• 

BY • IRE • 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 139 

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@WORLDNET.ATT.NET 
WEBSITE: WWW.MLE.COM 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SEll 

• 

a 
• 

• 

• 

eix 

• 

• 

I 
• 

• 

PREFERRED TECHNOLOGIES, INC. 

We Buy & Sell New and Refurbished: 
Test Gear, Electronics. Tools. Coax. Trucks. 

Converters. Headend Gear, Dropwire, Hardware 

Also Available: 7-Day Lasher Repair • Fittings Transmitters • 
Receivers • Conduit and more! 

We Trim Budgets In A Big Way And Offer Prompt Deliveries... Call Today! 
800-641-6138 (541-548-7327) fax 541-923-2436 • www.preferredtechnologies.com 

ADAMS G i*BAL 
COMMUNÁCATMNS  
We buy and sell excess cable equipment! 

We provide quality service.' 

(800) 451-1762 - (913) 764-7280 (913) 764-0540 fax 

www.adamsglobal.com 

email madams@adamsglobal.corn 

CAD 

III% DRAFTING 
SERVICES,INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-2564 
At. 116 & 1-57. Central Plaza 
Ashkum. IL 60911 
cds@dlogue.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. 

We've got connections" 

A ire-: Company 

1-800 Jumpers (586-7377) 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

Gilbert 
PPC 
TGB 

Off Shore 
Dlgicon 

F to F 
to N 
BNC 
RCA 
F-81 

RG-11 
RG-56 Comm/Scope 
RG-59 Belden 
RG-213 Times 
RG-214 Ouabbin 

Fax: (623) 582-2915 Phone: (623) 581-0331 
21615 N. 27th Avenue - Phoenix. AZ 85027 USA 

11100 ET 167 



\ARARAT. CA ERVICES.com 
EXCESS Materia 

Solution5 

«111111111111111V 

Onsite Material 
Specialist 

New Ef Use 
Equipment 
Sales 

CATV 

800-227-1200 
/7 -74-0  474'47 fax 

Cable Source International 
A Bren-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 
PUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVE EQUIPMENT 

Emergency Alert 
Systems By 

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

RF & IF 
Solutions starting under $5,000 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

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

Communications 
Technology 

W HERE 
IT'S 
T ! ! 

CALL 1-800-325-0156, 
extension 23 

for your ClaSsified 
Advertising 

SUBCARRIERS 
• AUDIO AND DATA TRANSMISSION • 
• SUBCARRIER TRANSLATORS • 

• AUTOMATIC VIDEO/AUDIO CONTROL* 

f-AA MUNI, SystEms 
FI I : 800-235-6960 • WWW.FMSYSTEMS-INC.00 

us out on the WEB! 
www.1,abletechnologie! .com 

1613CT11100 



• 

Weft ee-1).- )rfles, uric. 
www. 040 allay cable.c ono 

C :4 

Tel: (954) 978-8845 Fax: (954) 978-8831 

Worldwide Distributor 
(800) 978-8845 , 

tplIt.s table' /*warm! LeptIpmen1 //up Ihtid 

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 • http://www.cableconstructors.com 

Career Opportunities available. Call 800-338-9299 ext. 199 

ileadend Filters 
• Notch Filters with Passbands up to 1 GHz 
• Highly Selective Bandpass Filters 
• Waveguide Filters to 50 GHz 
• C-Band TVRO & Radar Interference Filters 

MaZ 
MICROWAVE 
FILTER COMPANY 

800-448-1666 • 315-438-4700 
Fax: 315-463-1467 

Toll Free Fax: 888-411-8860 
http://www.microwavefilter.com 

E-Mall: mfcsales@microwavefilter.com 

Surplus Equipment - New & Remanufactured 

Converters 
Headend Gear 
Test Equipment 
Line Gear 

Fiber Optics 
Hardware 

-tiffugm 

äí -ii . «M ,AU . 
SA 0" Jetted • MagMx • Zenith • GI • C-Cor 

Converters in Stock: 
SA • GI 

Pioneer • Zenith 

. • 

•1'r 
• 

4 

col • SA 750mhz GaAs FET LEHI 
urià #574754 
tw. • 750mhz C-Cor Amplifiers 
• Hardware 

V.e.a_ • Alpha XM Series 60v Power 
Supplies 

me • New Taps & Passives 
wà • Cable and Pedestals 
www.jonesbroadband.com 

ON- -ES 
BROADBAND 

Tel (760) 631-2324 
Fax (760) 631-1184 

(800)397-8897 
email: jonesbbi@jonesbroadband.com Oceanside, CA 92056 

ceroadband 
SERVICES, INC. 

Serving the telecommunications industry 

with over 20 years of design experience. 

Rebuilds 
Upgrades 
Extensions 

Lode Data 
AutoCAD 

P.O. Box 542 Lapel, IN 46051 765-534-4912 
E-mail: info@bbandservices.com www.bbandservices.com 

Specialists in HFC network design 

PTL Test Equipment, 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 

ComSer-Co., Inc. 
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 

dba Communication lrvices  
io mpany  

Ph. (800) 391-1412 
Ph. (719) 481-1350 
Fax. (719) 481-1352 

email: infeiComSer-co.com • web: www.ComSer-co.rom 
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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 edatechnologies.corn 

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 

Broadband 
1111011r CAREERS NETWORK  

Full-Service Network Career Center  

-k Your Industry-Specific Career Site! )Career Opportunities & lob Agent 

-TBROADSEARCH Telecom Directory of 5000 Linked Companies' 

4The Largest Telecom Career Resource Anywhere! 

4 BROADSEARCH RésumÉ Database & Candidate Agent! 
www.BroadbandCareers.com 

"Reach the Eyeballs Thai Count" 

Advance Your Career 

This is 

SciCare r7), 
Broadband Services Scientific 

Atlanta 

Broadband 
Access 

olebriunity, 

Conzmunica s ns 
Technology 

W HERE 
IT'S A T!! 
CALL 1-800-325-0156, 

extension 23 
for your Classified 

Advertising 

THE COMPASS GROUP 

More Challenge? Increased Compensation? 

Location Change? Promoted Responsihities? 

Opportunities for 
Maintenance Techs 
Technical Managers 

Service Techs 
Chief Techs 

Contact: Kathy Daniel 

www. thecompassg p.com 
3514 SIm.1(0Acif 18.%0 • 11.1All lump, -IN 76087 

PII0N1 A800)795-0299 • I Ax: r 17)594-5734 
e-mail: recruit:1 eairmnilmet 

Digital 
Video Services 

Connect with the future of telecommunications at SciCare Broadband Services. A business group of Scientific-Atlanta. we provide concept-to-completion 

services and training, helping businesses meet the demands of a rapidly changing marketplace. We are currently looking for talented individuals throughout 
the country and the world: 

OUTSIDE PLANT FACILITIES 
• Sweep & Certification Manager • Construction Manager • Project Manager • Fiber Splicer 

• Sweep & Certification • Area Manager • Construction OC Technician • Walkout 
• Certification OC Technician 

INTEGRATION SERVICES 

• Headend Design Engineer • Iron Work Mechanical Engineer • Project Adm. Coordinator 

• Estimator • Prisma DT Installer • Program Manager 

• Optical Field Engineer • Power Engineer • RF Field Engineer 
• Project Manager 

• Broadband Trainer 

• Manager of Training Services 

SCIENTIFIC-ATLANTA INSTITUTE (Training) 

• Customer Service Trainer • Digital Instructor 

• Sales Engineer 
• Telephony Field Engineer 

• Telephony Program Manager 

• Gainmaker Trainer 

Join the leader of the telecommunications revolution. We offer competitive compensation and terrific benefits, along with a culture that valued dedication and 
innovation. For consideration, mail, fax or e-mail, (in TEXT format) resume with salary history to: Scientific-Atlanta. Attn: Staffing. Job Code CT1ODL0600, 

4311 Communications Drive, MS ATL-30K, Norcross, GA 30093-2990; Fax: (770) 903-3902; e-mail: sa.staffing@sciatl.com. Job Code 
and Position Title must be on e-mail and all correspondence for consideration. 

To learn more about us, visit www.scientificatlanta.com. Take it. 
1 70C1 1 1100 



peter 

Froehlich & Co. 
executive search 

SCTE Sustaining 
Member 

PO. Box 339 Weatherford, TX 76096 
(800) 742-4947 FAX (817) 594-1337 

email: pfsearch@flash.net 
web: http://home.flash.net/-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

CABLE SEAlit‘iirà 
ASSOCIATES 
Professional Search & Placement 

krigineerir, 

Managemeitt 
Technicians 
Sales 
Marketing 
Construction 

FEES PAID 

Call or Write. 
Wick Kirby 
P.O. Box 2347 
Naperville, IL 60567 

369-21 
630-369-0126 fax 

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 

tesinc 
Engineering and 
Technical Services 

2150 East Highland Avenue, 
Suite 212 

Phoenix, Arizona 85016 
(602) 956-4401 

FAX (602) 956-4664 
resumeetesinc-inc.com 

CATV IMMEDIATE OPENINGS 

RF ENG's INSPECTORS 

LODE DATA/FOCUS 

MOU INSTALLERS 
AERIAL UG 

NADU 

DRAFTERS TRUCK & TœLS TECHNICIANS 

AUTOCAD/MICROSTATION 

CA-V & TELEPHONE 

HEAD END 

SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

Call Richard: 1-800-800-7886 or Fax: (602) 956-4664 

Charter Communications, the nation's fourth largest multiple-system 
cable television operator with 6.2 million subscribers, is currently 
seeking qualified professional to fill the following positions in the: 

St. Louis, MO Area 

r REGIONAL MANAGER TECHNICAL TRAINING 
The successful applicant will be responsible for the development, coordination and 

facilitation of technical training programs for field technicians within a five-state 
region that can be implemented at the system level. Specific job duties include 
monitoring training policies and procedures: managing new employee 
orientation: measuring effectiveness of training programs; maintaining training 
materials & resources and assisting with the implementation of company 
safety certification programs. Some travel will be required. 

To be considered for this opportunity, you should have: 3 years 
CATV/installation/ maintenance experience. 2 years training experience. a 
Bachelor's degree in communications, adult education (or related field). NCTI 

Training Certification and a valid driver's license. Additionally, you must be a 
skilled communicator, have in depth knowledge of adult training principles and 

their application, able to use a PC and software applications and knowledgeable of 
new technology and cable television products & services. 

REGIONAL PROJECT MANAGER 
In this position, you will be responsible for project management of new build and rebuild 
construction projects and associated expenses. Additionally, in conjunction with the systems 
Technical Operations Managers, you will oversee the work of construction personnel. Specific job 
duties include maintaining documentation for each project and capital account: tracking and 
generating reports on project status: monitoring construction time line: assuring adherence to 
Quality Control standards: assisting in the preparation of capital budgets and schedules; performing 
site inspections: and responding to customer concerns. 

To be considered for this opportunity, you must possess a Bachelor's degree in electronics, 
engineering or a related filed, hold a valid dhver's license, and have the following work experience: 
project management (5 years), CATV construction (3 years), and CATV system design. Additionally. 
you must be a clear communicator, able to prioritize & organize effectively, comfortable supervising 
and motivating others. adept at using a PC and software applications, and knowledgeable of cable 
television products & services. Naturally, you must also be willing to work and travel in inclement weather 

These are critical positions, requiring an eagerness to roll up your sleeves, "do it all" 
and hit the ground running in a fast-paced, highly technical, entrepreneurial company. 
We offer competitive compensation, including relocation assistance, bonus and 
outstanding benefits. 

Please mail or fax your resume (indicating desired position) 
along with salary requirements to: 

Att: Technical Training Manager 
CHARTER COMMUNICATIONS 

941 Charter Commons, Town and Country, MO 63017 
FAX: 636-386-2738 

We are proud to be a drug-free workplace. ECE 

www.chartercom.com 

C OMÇNIC »Otte r  

A W.. WORLD COAO•Awe 

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 

Since 1975 Leader in the Placement of Cable TV Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

eVHolland Creek • 1424 Clear Lake Rd. • VI eatherford, TX 76086 
Call 817-599-7623 • FAX 817-599-4483 • F.-Mail .Huingq, staffing.net 

JIM YOUNG I& ASSOCIATES 

11100 ŒT171 



MEGA HERTZ a 

11# TRILITHIC 
Position: Applications Engineer 

Job Description: Based in our Indianapolis, IN facility, you will 
be responsible for providing technical and applications support to 
Trilithic customers in the activation, maintenance and monitoring of 
advanced broadband communications networks. Domestic and 
International travel is required. A generous compensation package 
commensurate with experience will be provided. The ideal 
candidate will have a solid CATV background with technical training 
experience. A BSEE/BSEEET or equivalent in work experience is 
preferred. Interested candidates should send their resume to: 

Trilithic, Inc., Human Resources Dept., 
9202 East 33rd St. Indianapolis, IN 46235 

Account Manager 
Rocky Mountain Region 

MHz is currently accepting resumes from qualified individuals 
interested in a career opportunity in sales! 
Cable Television technical background required. 
Salary+Commission+401K+Dental & Medical 
Send, Fax or e-mail Resumes to: Mega Hertz 

Attn: Human Resources 
6940 S. Holly Cr., Suite 200 
Englewood, CO 80112 
Fax: 303-779-1749 
Email: adm@megahz.com 

CONTEC 
First in converter repair 

Contec is on the forefront of set top converter box technology— 
precisely where you need to be to shape the next generation of 
converter technology. 

Contec. is in the process of expanding its broadband commu-
nications Engineering and Technical Staff. We a e currently 
seeking qualified and motivated individuals who can fill the 
positions of Digital Engineer at our Schenectad, New York 
facility. , 

Start your new carrier today. Email you resume 
jobs@gocontec.com or fax to 518 382-8031 

ASPEN INTERNATIONAL CABLE 
A Division of Arguss Communications Group, Inc. 

A World of Broadband Soblions„. 

CAREER OPPORTUNITIES 

CATV AND FIBER DESIGNERS 
ASPEN provides Broadband design for telecommunication companies aaoss 
the U.S. and Internationally. If you have background in CAW design, LodeData 
GIS. or AutoCAD drafting, we need experienced DESIGNERS, Project 
Managers, Walkout Engineers and Drafters. EOE. Send resume to P.O. Box 
12486, Sâem, OR 97309 a- FAX (M3) 363-5096, emai ASPENCATV@aolcorn. 

Online Field Engineer 
Comcast@home is seeking an Online Field Engineer for our New 

Haven sys. to respond to sys. outages by performing troubleshooting & 
diagnostics of routers & servers, inc. providing staff w/ access to net-
work mgt. tools that monitor & manage local portion of network. 

Involved w/ network des. & mgt. projects. Perform analysis of network 
oper. & equip. performance as input to open & architectural planning to 

provide vendor feedback. Ext. exp. w/ HFC networking & RF eng. 
des./operation principles inc. using/maintaining LAN, TCP/IP & 

repair/maint. Windows NT, 95/98, & Macs. Exp. w/ SNMP-based net-
work mgt. req. BS pref. in elec. eng., comp. sci., or comp prog. Apply 
to: Comcast online, Area Recruiter, Comcast Cable 630 Chapel St., 

New Haven, CT 06510 Fax: 203-401-2340. EOE M/F/D/V 
www.eonicast.coui 
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CATV Design Engineer 
Global CATV Electronic Company seeking 
individual with a minimum of 5 years experi-
ence in circuit design and video processing 
communication system hardware design. 
Excellent benefit package 

Email resume with salary requirements to: 
hrs@viewsonics.com or 
fax to: 954-972-494 are the .5 EOE M=- Welt, 

Break the Bank 

[Not y4r Budget] 

é Want to generate solid sales 
leads while staying within your 

budget? 

Phillips mailing list4 are the 
affordable solution 

With over 30 different high-tech lists from ihich to choose. 
Phillips will maximize your profits while mi imizing your costs! 

Access the industry's most influential deci n-makers... 

Call Susan Incarnato today at t301)340.7748, ext. 2026 or 
fax (301)738-7581 to find out why Phillips s your affordable 
mailing list solution! 

Phillips Business List Sales 
Your Direct Response Solution! 

172CT11100 
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CALENDAR 

November 
1: Michiana Chapter Technical 
Seminar, Contact Russ Stickney, 
(219) 259-2112. 
1: DOCSIS Deployment, Houston. 
Contact Jessica Dattis, 
(610) 363-6888. 
2: Chattahoochee Chapter Vendor 
Show, Atlanta. Contact Joice Ventry, 
(850) 926-2508. 
7-9: SCTE Seminar: Train the 
Trainer, Dublin, Ohio. Contact 
Jessica Dattis, (610) 363-6888. 
7: Terra Nova Chapter Technical 
Seminar, Newfoundland. Contact 
Pat Dunn, (709) 753-7583. 
8: Red Rock Chapter Meeting, Las 
Vegas. Contact Glenda Reffitt, 
(610) 384-8084. 
8-9: OSP Expo 2000, Nashville, 
Tenn. Contact (847) 639-2200. 
10-13: TeleFocus 2000, Aboard the 
Norwegian Majesty, Miami. Contact 
Lisa Clark, www.telefocus2000.com. 
14: Cascade Range Chapter, Tech-
nical Seminar, Wilsonville, Ore. 

, 

Contact Chris Johnson, 
(503) 245-0603. 
15: SCTE/CTAM/OCTA Joint 
Conference Meeting, Contact Michael 
Beat, (440) 366-0416 ext.618. 
15: Bluegrass Chapter Vendor 
Show, Elizabethtown, Ky. Contact 
Gary Wilson, (812) 339-4680. 
16: Music City Vendor Day, 
Nashville, Tenn.. Contact Gary 
Wilson, (812) 339-4680. 
16: New Jersey Chapter Technical 
Seminar, Contact Jim Kearney, 
(732) 420-5936. 
16: Central California Chapter 
Technical Seminar, Fresno, Calif. 
Contact Roger Paul, (559) 253-4685. 
16: Greater Chicago Chapter 
Technical Seminar, Hinsdale, Ill. 
Contact Jim Beletti, (630) 871-2727. 
18: Cactus Chapter Technical 
Seminar, Phoenix. Contact Brenda 
Hunt, (602) 332-2003. 
28: SCTE Board of Directors 
Meeting, Los Angeles. Contact SCTE 
Headquarters, (610) 363-6888. 

28-Dec. 1: Western Sh 
geles. Contact Californi 
Association, (510) 428-

Dec. 12: SC1 L 

Chicago. Contact Jess 
(610) 363-6888. 

Jan. 8-10: Emerging 
Technologies Conteri 
New Orleans. Contad 
(800) 542-5040. 

Feb. 28-Mar. 1: Texas 
San Antonio. Contac 
Dattis, (610) 363-6ffl 

April 11: SCTE Certifii 
Testing 
Exton, Pa. Contact S 
(800) 542-5040. 
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GARYSELVVITZZERTIFICATION 

BST Certification ánd 
Troubleshooting 

The past two issues of Communica-
tions Technology contained articles in 
which I explained both the installer 
and broadband service technician 
(BST) certification programs. 
By my own estimates, there are 

more service technicians at work in 
our industry than any other job clas-
sification. With this in mind, the BST 
program is very important and 
should be high on the training and 
certification list. 

"The troubleshooting 
exam offers three sce-
narios that require you 
to make decisions and 
take the correct steps 
to solve each problem." 

This month, I would like to discuss 
the troubleshooting portion of BST 
and offer advice for your participation 
in this exam. 

Let me start by explaining how this 
exam is administered. The exam 
comes to the proctor on a CD to be 
used with a computer. You will be 
faced with three scenarios of real situ-
ations, requiring you to make deci-
sions regarding the correct trouble-
shooting steps toward solving each 
problem. These steps will be offered to 
you in a group of choices with a sys-
tem map depicting the area layout. 
You will need to make these choices 
with the results printed out on the 
screen. It will be your job to deter-
mine from each result where to go for 
your next step. 

This process very closely resem-
bles the choices you have in your 
day-to-day troubleshooting experi-
ences. The object, as in real life situ-
ations, is to find the source of the 
problem in a minimal amount of 
time so as to restore service as 
quickly as possible. It is important 
to know you will be rewarded for 
correct moves and penalized for 
wrong choices. Points are awarded 
based on your troubleshooting skills. 

Some advice: 
read the prob-
lem carefully 
and be sure you 
understand it. 
Then lay out 
your steps and 
procedures 
based on the in-

formation offered and be sure not 
to take unnecessary steps. 
As an example, if you choose to 

check signal at a customer's tap and 
find the signal below acceptable stan-
dards (those which would result in 
unacceptable levels by Federal Com-
munications Commission (FCC) 
standards), decide if it would be 
smarter to go directly to the preced-
ing tap in the line or to go to the 
closest amplifying device. By check-
ing the amplifying device, it would 
be possible to determine which di-
rection you need to move in for your 
next step. Say that upon checking 
the amplifier, you find the signals 
normal and according to system de-
sign specifications. Would it be 
smarter to start checking taps from 

the amplifier or to check t a tap 
halfway between the subs riber and 
the amplifier to determin the next 
location to visit? 
Heavy emphasis is plac on the 

use of a half-split method f trou-
bleshooting. Continually liLting the 
system in half, you will a ive at the 
cause of the problem in a uch 
quicker and more efficient manner. 
Remember, proper diag osis of 

the problem and a little t ught in 
determining troubleshooti g steps 
also will help you solve th problem 
more efficiently. 
Each step you take towa d the res-

olution of each problem w 11 be 
downloaded onto a floppy isk, with 
points added or subtracted accord-
ingly. The disk is returned o the So-
ciety for Cable Telecommu ications 
Engineers (SCTE) for grad g and 
recording. 
1 hope this is of some hel to all of 

you in taking this examinat on. I also 
hope the training and effort you have 
expended will make your d y-to-day 
troubleshooting more mean gful to 
you and your company. 
I urge you to begin this y im-

portant training and certific tion 
process today! CT 

Gary Selwitz is director of cer fication 
for the Society of Cable Teleco munica-
tions Engineers. He may be re hed at 
gselwitz@scte.n. 

Did this article help you? Let i4 know 
your thoughts. Please send an mail to 
snayalhar@phillips.com. 
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MARVNELSON 
_ISCTEMESSAGE 

Training the SCTE Way 

Training is a key component of 
SCTE's mission, and the Society has 
been working aggressively over the 
past several years to develop new pro-
grams assisting cable telecommunica-
tions professionals in upgrading their 
skills. This is a continuing effort, with 
many new programs in the works, and 
I want to take this opportunity to 
share with you how we develop a 
training program. There are several 
key elements that must be present in 
order for training to be effective. 
A training program must be devel-

oped with clear objectives. Too 
often, training has been developed 
and presented from a nebulous, 
sweeping objective such as, "We 
need to train our technicians on the 
new converters we are deploying." 
This statement identifies a need, but 
doesn't go nearly far enough in iden-
tifying why training is necessary or 
what aspects of the technology 
should be included. This approach 
nets out to a "brain dump"resulting 
in the instructor having an opportu-
nity to demonstrate knowledge, but 
there is no guarantee the student has 
learned anything. 
To ensure training meets the need, 

an analysis must be done and 
should have clear and concise state-
ments of training end-results. SCTE 
training has these outcomes out-
lined at the beginning of program 
and training modules. 
Once objectives have been stated, 

the module should be designed 
around them. This leads to the sec-
ond key component of an effective 
training program: structure. 

A statement at the beginning of 
training allows the learner to evaluate 
whether or not they are ready for the 
new material. This starting point may 
be defined in a sentence or two about 
the assumed knowledge of the student 
or maybe a list of prerequisites that 
should be completed first. 
Once the starting base has been 

laid, the training should move for-
ward in a carefully thought-out pro-
gression. The objectives can serve as 
a useful outline for building system-
atic learning and used as a guide to 
ensure the material covers all of the 
needed learning. 
The next step in the process is to 

find ways to engage the learner in the 
training. It has been shown that 
adults learn in different ways. The vi-
sual learner learns best by seeing, re-
quiring training that includes text 
and good visual aids. The auditory 
learner is most comfortable when he 
hears the information, therefore, clear 
verbal instruction and well-structured 
content would help this type of learn-
er grasp the new material. The kines-
thetic learner is a hands-on learner 
who needs to touch or interact with 
the objects of the learning. 
Each of these adult learning styles 

will be included within any given 
training exercise. In fact, studies have 
shown that combining the learner's 
primary learning style with their sec-
ondary style improves the retention 
and understanding of the material. 
Therefore, each training program 
should be reviewed with this in mind. 
The last step in developing and 

evaluating training is to evaluate 

the learner(learning). 13. the stu-
dent achieve the objecti s laid out 
at the start? SCTE's trai ng pro-
grams do this through s eral 
mechanisms. First, a rev w of the 
material covered is acco plished 
with multiple-choice qu tions, 
testing whether the stud nt has 
learned and retained trai ing-exer-
cise facts . Secondly, appl cation 
questions are provided to test the 
ability of the student to t ke the 
learning and apply it to s milar cir-
cumstances. Lastly, wher appropri-
ate, evaluations are provi ed that 
offer a method for the stu ent to 
demonstrate the new lear ing in 
real-world situations. All f this 
should be considered part of the 
training. While reviewing applying 
and demonstrating, the st dent is 
continuing to learn. 

It should be obvious, th n, that 
developing effective traini g is 
much more than just corn unicat-
ing facts and figures. It re uires that 
a great deal of time be spe t during 
the development process t ensure 
that a knowledge transfer as oc-
curred after the training e, ercise is 
over. SCTE believes strong y in 
these principles and works diligent-
ly to ensure they are appli in 
every training program tha is de-
veloped by the Society. c T 

Man, Nelson is vice president f opera-
tions for the SCTE. He may b4 reached 
via e-mail at mnelson@scte.o 

Did this article help you? Sen4 your 
thoughts to snayalhar@phillip.com. 
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Money Talks! 

CONTACT MONEY TALKS: 

r 

CTIROLINE 

The Original Addressable System 

TOLL FREE • NORTH AMERICA (800) 461-3344 
GENERAL INQUIRIES info@electrolinequip.com 

ELECTROLINE EQUIPMENT INC. 

8265 St-Michel Blvd 
Montréal, Québec Canada H1Z 3E4 

ELCTROLINE 

www.electrolinequip.com 

Electroline's Addressable Tap System means 
MONEY IN THE BANK! 
• Money from dramatic reductions in truck rolls, 
overdue accounts, non-pay disconnects and 
cable piracy 
• Money from increased market penetration 
and customer satisfaction 

THE PROOF 
Over four million ports shipped worldwide and 
thousands of satisfied customers since 1983 
• By far, the only field-proven and most 
widely used addressable tap on earth 

Make the Electroline Addressable Tap System 

work for you. 



Trilithic gives you integrated solutions for construction, installation, maintenance, and 
monitoring designed to keep your system operating at peak performance. 

Let us put complete HFC Quality Assurance within your grasp. 

Contact Trilithic today...for real world solutions to your telecommunication needs. 

See Us At The Western Show, Booth 1169 & The International Lounge 

TRILITHIC 
INNOVATIVE ENGINEERING 
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